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Loi gioi thiéu

woc ta dang budc vao thoi ky cong nghiép hou, hién
dai héa nham dwa Viét Nam trd thanh nude cong
nghiép van minh, hién dai.

Trong su nghiép cdch mang to lon do, cong tdc dao tao
nhdn lue luén giie vai iré quan trong. Bdo cdo Chinl tri ctia
Ban Chap hanh Trung wong Ddng Cong san Viér Nam tai
Dai héi Ddng toan quéc lan thir IX da chi ro: “Phir trién
gido duc va dao tao la mot trong nhitng dong fuc quan trong
thic ddy s nghiép céng nghiép héa, hién dai héa, 1a diéu
kién dé phat trién ngudn luc con ngudi - yéu 16 co ban d¢
phat trién xa hoi, tang trudng kinh &€ nhanh va bén ving™.

Qudn triét chi truong, Nghi quyét cia Dang va Nha mide
va nhan thice diing dan vé 1am quan trong ctia chuong trinh,
gido trinh doi voi viéc ndng cao chdt luong dao tao, theo dé
nghi cua So Gido duc va Pao tao Ha Noi, ngay 23/9/2003,
Uy ban rhan dan thanh phd Ha Noi dd ra Quyét dinh s6
5620/QP-UB cho phép So Gido duc va Pao tao thuc hién dé
dn bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
si quan tam sdu sdc ciia Thanh iy, UBND rthanh phd trong
viéc nang cao chdt luong dao tao va phadt wién nguon nhdn
lue Thii do.

Trén co so chirong trinh khung cia Bé Gido duc va Dao
tao ban hanh va nhitmg kinh nghiém rit ra tir thuc 16 dao tao,
So Gido duc va Pao tao da chi dao cdc tricong THCN 16 chifc
bién soan chitong rinh, gido trinh mét cach khoa hoc, hé



thong va cdp nhdt nhitng kién thirc the tién phi hop voi doi
tuong hoc sinh THCN Ha Noi.

B gido trinh nay la tai liéu giang day va hoc 1dp 1rong
cdc truong THCN ¢ Ha Noi, dong thoi la 1ai liéu tham khdo
hisu ich cho cdc truong c6 dao tao cac nganh ky thudt - nghiép
vu va dong ddo ban doc ()uan 1éam dén vin dé huong nghiép,
day nghé.

Viéc 16 chitc bién soan bo chiwong trinh, gido trinh nay
Ia mot trong nhiéu hoat dong thiét thuc cia nganh gido duc
va dao tao Thit dé dé' ky niém “50 ndm gidi phéng Thii 46",
50 ndam thanh 1dp nganh” va huéng toi ky niém 1000 nam
Thang Long - Ha Noi™.

So Gido duc va Pao tao Ha Noi chan thanh cam on Thanh
uy, UBND, cdic 3, ban, nganh cua Thanh pho, Vu Gido duc
chuyén nghiép B Gido duc va Pao tao, cdc nha khoa hoc, cdc
chuyén gia dau nganh, cdc gidng vién, cdc nha qudn ly, cdc
nha doanh nghiép da tao diéu kién giup A&, déng gép y kién,
tham gia Hoi déng phdn bién, Hoi dong thdam dinh va Hoi
dong nghiém thu cdc chuong trinh, gido trinh.

Pay la ldn dau tién S6 Gido duc va Pao tao Ha Noi 16
chite bién soan chuong trinh, gido trinh. Du dd hét siic ¢é
gdng nhung chdc chdn khéng trdnh khoi thiéu sér, bdt cdp.
Ching t6i mong nhdn duoc nhing y kién dong gop ciia ban
doc dé timg budce hoan thién bo gido trinh trong cdc lin 14
ban sau.

GIAM DBOC SO GIAO DUC VA DAC TAO



Loi no1 dau

inh dudng va thitc an vat nuéi la mén khoa hoc co s6. Mén hoc nay

Dgidp sinh vién ndm duoc vai tro cdc chdt dinh duéng: nudc, pro-
tein, nang luong, vitamin, khodng... d6i véi dong vat nuoi; Mot s bénh lién
quan dén cdc chat dinh dudng; Mot s6 phwong phdp ddnh gid gid tri dinh
dudng, uoc tinh gia tri ndng luong cua cdc loai thicc an cho déng vt nudi.
Ddc diém dinh dudng cila cde nguon thic an; Ky thudt cung cdp thicc dn,
nudi dudng, ché bién va bao quan thiic dn, phuong phdp sv dung mot so loai
thitc dn b6 sung, ché pham sinh hoc trong nuéoi dudng déng vat nuéi, phicong
phdp gidi quyét thitc dn, ldp khdu phdn dn cho vdt nuéi nham tao nén 1y
ludgn kién thire cho ky thudt chdn nuéi chuyén khoa.

Cudén gido trinh Dinh dudng va thitc in vat nudi géom 8 chuong va phan
thuc hanh do PGS. TS Tén Thdt Son chu bién.

Tham gia bién soan cho ting chuong cu thé nhu sau:

PGS. TS. Ton That Son, bién soan bai md ddau, chuong 2,5,6,7, 8.

PGS. TS. Ton That Son, TS. Nguyén Thi Mai bién soan chuong 1, 3.

PGS. TS. Tén Thdr Son, TS. Nguyén Thi Mai va ThS. Nguyén Thi Lé
Hang bién soan chuong 4.

PGS.TS. TéonThdt Son, ThS. Nguyén Thi Lé Hang bién soan phan thuc hanh.

D& hoan thanh cudn gido trinh nay, chiing 161 da tham khdo nhiéu gido trinh
dinh duéng - thitc dn dong vdt nudi trong va ngoai nwoc, cdc tap chi chuyén
nganh, cdce gido trinh héa sinh, dinh dudng trong linh vuc y hoc, an toan thuc
phdm méi véi mong mudn cung cdp cho ban doc nhitng kién thitc co sé moi, hé



tro tich cuc cho cdc nha sdn xudt thice an gia siic, cde nhd chan nuoi san xudi
duoc sdn pham tr dong vdr ddm bdo an roan thuc phdm.

Mdc du da cé nhidu cé giang dé 1ong hop va cép nhat cdc vin dé, nhung
cuén gido trinh chdc chdn con ¢6 thisu sot. Ching 160 mong doi va xin chdn
thanh cam on cdc v kién déng gép cva cdc ban dong nghiép, sinh vién va
ban doc.

TAC GIA



.o 2 A
Bai mo dau

GIOL THIEU MON HOC

1. Vi tri mon hoc

Dinh dudng va thic &n vat nudi 12 mon khoa hoc co s6. Mdn hoc cung
cap nhitng ki€n thiic vé vai tro cac chat dinh dudng cho dong vat nudi, mot
s6 phuong phdp ddnh gid gid tri dinh dudng clia cic loai thic an, cic phuong
phap ché bién, sir dung thic an nham tao nén 1y luan kién thitc cho k¥ thuat
chan nudi chuyén khoa.

Mo6n hoc gidp sinh vién ndm dugc vai tro cac chat dinh dudng: nudc, pro-
tein, nang lugng, vitamin, khodng... d6i vdi ddng vat nuodi; Mot s6 bénh lién
quan dén cdc chit dinh dudng; Mot s6 phuong phdp dinh gid gid tri dinh
dudng, wdc tinh gia tri nang lugng cha céc loai thic an cho dong vat nuoi;
Dic diém dinh dudng cic nguén thie an; K§ thuat cung cip thic an, nudi
dudng, ché bién va bao quan thic in, phuong phap sir dung mot s6 loai thiic
an bé sung, ché phdm sinh hoc trong nudi dudng dong vat nudi, phuong phap
giai quyét thac an, lap khau phdn an cho vat nuéi.

Day 1a moén hoc ¢d sd, trude khi hoc mén nay sinh vién phai nam vimng
nhirng kién thitc vé hod hoc, hod sinh hoc, sinh Iy hoc dong vat.

2. Muc tiéu

Hoc xong moén hoc Dinh dudng va thiic an vat nudi, hoc sinh can dat
dugc cic yéu ciu sau:

- Kién thic:

+ Hiéu dugc nhitng kién thitc co ban vé vai trd cdc chat dinh dudng, nhu
cdu timg chat dinh dudng d6i v6i dong vat nudi va ngudn cung cip.

+ Hiéu dugc dic diém dinh dudng clia mot s6 nguyén liéu thic an gia
siic, gia cam.

- K¢ nang: Van dung nhitng kién thigc vé dinh dudng va thic in trong



viéc thuc hién quy trinh chan nuéi gia sdc, gia cim, dam bao dong vat nudi
khoe manh, cho nhiéu san phdm vé sinh va an toan.

- Thai do: Nghiém tic trong hoc tap va hiéu ding kié€n thifc chuyén mon.

3. Phudng phap day va hoc

Ngoai viéc nim ving nhitng kién thic co ban cia mén hoc, sinh vién
phai bi€t cach sir dung va tra ciru cdc bang thanh phan hoa hoc va gi tri dinh
dudng thdc an gia sdc, cdc tiéu chudn an cla gia sic, gia cam; biét danh gia
chat lwgng va lua chon nguyén lieu xay dung cdng thic thdc an hén hop va
phéi hop khdu phan dn cho dong vat nuéi.

4. Khai niém vé dinh dudng va thirc dn chan nuoi

4.1. Dinh duéng déng vat l1a gi?

Dinh dudng la nhitng hoat dong hod hoc va sinh 1y dé€ chuyén nhiing chat
dinh dudng cita thitc 4n thanh nhitng chat dinh dudng ctia co thé. Cé bon qud
trinh chuyén chat dinh dudng cita thiic dn thanh cac chit dinh dudng cla co
thé: qua trinh thu nhan thifc an (tiéu thu thdc an), tiéu hod, hap thu thic an.
chuyén hod thitc an va bai xudt nhitng chat can ba.

Dinh dudng hoc 132 mdn hoc nghién citu mai quan hé giita thitrc an véi co
thé séng, d6 1a qua trinh co thé sir dung thirc an dé thuc hién cic chic ning
binh thudng cia cic co quan va cidc mé trong duy tri su séng, cho sinh trudng,
phat trién, lam viéc va sinh san.

4.2. Thiic an chan nuéi la gi?

Thifc an chan nuoi bao gdm k¥ thuit ddnh gid gid tri dinh dudng thic an,
ché bi&n va st dung thic an.

5. Nhimg thanh tuu 18n vé khoa hoc dinh dudng va thirc 3n chin nudi

5.1. Su phat trién cha dinh duéng hoc

Aristote (384 - 322 trudc cong nguyén) di mo ta qud trinh co thé song sk
dung thic in: “Thitc in dugce nghién ndt mot cach co hoc & miéng, nhao tron
& da day 1oi phdn 1dng tham qua thanh ruét vio mau nuéi co thé con phéin
ran dugc bai xuit theo phan™ (ddn theo Ha Huy Khéi va cong sy, 2004).

Tuy nhién mai dén gitra th& ky thi XVIII, ngudi ta vin cho rang qua trinh
tiéu hda & da day chi Ia moét qua trinh co hoc. Reaumur (1752) da chitng minh



nhiéu bié€n d6i héa hoc x4y ra trong qu4 trinh tiéu hda vi sau d6 ngudi ta xdc
dinh duoc trong da day cé axit clohydric va pepsine, m& dau cho su hiéu biét
khoa hoc vé sinh 1y tiéu héa.

Nam 1783, Lavoiser va Laplace da chiing minh trén thyc nghiém hoé hap
1a madt qua trinh hda hoc va tiéu hao nang luong trong ca thé. Ong da do dugce
lugng 6xy tiéu thu va hrong CO, san sinh ra & ngudi khi nghi ngoi, lao dong
va sau khti dn. Phat minh ndy d3 md& ddu cho cac nghién ctu vé chuyén héa
nang luong, dat nén méng cho su phat trién cia dinh dudng hoc.

Tuy nhién phai téi nam 1824, Prout (1785 -18350) mot bac si ngudi Anh
mdi 1a ngudi dau tién chia cdc chat hitu co thanh 3 nhém: protein, lipit va
gluxit. Nhung trong ca thé ky nay, nhimg nghién citu ciing chi tap trung & ba
nhém chat dinh dudng trén cling véi nhiing nghién citu vé nhu cdu ning huong
clia dong vét. Chi tir sau 1930, con ngudi méi ¢6 nhiing hi€u biét sau sic va
phong phud vé vitamin, axit amin, axit béo quan trong, cac nguyén t6 khoing,
sit trao déi nang Iugng, trao déi protein (Pond va cong su, 1995). Ngay nay,
cic nha khoa hoc da tim thay hon 40 chat dinh dudng cin cho co thé dong vat,
dong thai nhu cau cua tit ca cdc chat dinh dudng nay trén tat ca cac doi tuong
ddng vat nudi cling d3 duge xac dinh.

Viéc phat hién ra vai tro cdc chédt dinh dudng ciing nhu nhu cdu cua tit ca
cdc chat dinh dudng da tao ra nhitng budc ngoit vé k§ thuat chan nubi va gép
phin quan trong lam xuét hién mot nén chan nuoi tham canh, nhu ky thuat cai
sita sém lgn con: cai sta sém lon con lic 1 - 3 tudn tudi thay thé cai sita truyén
théng lic 8 tudn tudi chi xudt hién sau khi cong nghé ché€ bién thic an phat
trién. Ngudi ta da sian xuat duoge thite an tap cho lon con an sdm thay thé siia
me, dac biét sau khi vai trd dinh dudng cla sit d6i véi bénh thidu mau lon con
dugc xdc dinh (1925) va sau khi khiang sinh drge dung rong rai trong chan
nuoi (1950).

Cing v6i viéce tim ra vai trd cila cdc chat dinh dudng, ngudi ta xdc dinh
dugce nhu ciu cic char dinh dudng cta dong vat nudi. Chinh viéc tim ra nhu
cau clia tat ca cac chat dinh dudng va moi quan hé can bang giira cac chat dinh
dudng trong khiu phidn da gép phén quan trong vao viéc tang hiéu qua si
dung thic an cia con vat, giam chi phi thitc an (chi phi thic an chi€m 70 -
75% gia thanh sin phidm chin nudi) va san xuat ra cdc san pham chan nuoi c6
chat lwong cao, dam bao tiéu chuin vé sinh an toan thuc phim.



Mot 53 tién bo vé chin nuoi ga thit trén thé gidi duge trinh bay & bang 1.

Bang 1. Ndang suat cia mot 86 giong ga thit
(International Poultry Production (2002) Vol 10(3):17)

Ga Peterson Standard, 2002
Tudi (ngay) 35 42 49
-
Khéi lugng co thé (kg) 1,71 2,05 2,45
Tiéu t6n thic an/kg tang trong 1,66 1,79 1,96
Thit nguc (% khai lugng s6ng) 18,4 19,0 19,8

So véi két qua cac nam 1946, 1980: dé dat khoi luong co thé 1,75kg, thoi
gian nuoi twong tng la 90 va 45 ngay vdi tiéu ton thic an: 4 va 1,7kg thuc
an/kg ting trong.

Hién nay, cdc nha tao giong ga di tao gidng ga thit dat khoi luong 2kg
trong 33 ngay vdi tiéu ton thidc in 1,25kg, ty I thit nac cao.

Trong chan nuoi lon thit, cdc nude chau Au va M§ di cé nhiing tién bo
vugt bac. Két qua ¢ bang 2.

Bdng 2. Tién bp chin nudi lon thit trén thé gici ndam 2004(1)

Chau Au My |

Tang trong (g/con/ngay) 916 957 i
Tiéu ton thitc an (kg thirc an/kg tang trong) 2,28 2,53
D6 day md lung (cm) 1,81 3,00
_Luqng thirc an tiéu t6n cho 1 kg thit nac (ka) | 6,23 7,91

K&t qua nuoi lgn thit nam 1960: tang trong 720g/con/ngay, tiéu toén 3,5 kg
thitc an/kg tang trong.

(1) Pat khai lwong 100kg trong 147 ngay tudi
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5.2. Su phit trién cia nganh chan nuéi va nganh san xuat thite an ch
vat nuoi tai Viét Nam

* Tinh hinh chdn nusi nam 2004 (S6 liéu dén 1/8/2004, Cuc Nong nghié
- Bo Nong nghiép & Phit trién nong thon):

- Dan gia sic, gia cam: Trau 2.869.802 con; bo 4.907.910 con, trong d6 das
bo sita dat 95.794 con, tang 19,7% so véi nam 2003 (thit trau, bo dat 177.24¢
14n, chiém 7,7% t6ng san luogng thit, san lwong sita tuoi dat 151.000 tén, tang
25,8% so v6i nam 2003); 1on 26.143.727 con (thit lgn hoi: 2.012.021 14n, chiém
80% tdng san lugng thit gia stic gia cdm); dan gia cdm cdn 218.152.000 con,
giam 16,5% so v&t nam 2003 do dich ctim gia cam (thit gia cam dat 316.408
tdn, giam 15% so véi nam 2003 va chiém 12,6% san lugng thit).

- Thit xé céc loai binh quan dau ngusi (80 tricu dan): 21,3kg/ngudi/nam.

* Tinh hinh san xudt thite an chédn nuoi:

- Lugng thitc an hén hop chan nuot nam 1990 dat 43.000 tdn/nam; nam
2000 dat 2,7 triéu tan, chiém 33,4 % tong san lugng thitc an chin nuoi; udc san
lwong thirc an céng nghiép nam 2004 dat 3,7 triéu tan, giam 5% so véi ndm
2003 - chu yéu giam thdc an gia cam.

- Dén 5/2004, ¢é6 196 nha mdy san xuat thiic an chin nuodi (44 doanh
nghiép san xudt thic an bé sung, premix khodng, vitamin, axit amin; 152
doanh nghiép san xuat thic an dam dic, hén hop), véi tdng cong suit 5.4 tricu
tdn do Cuc Nong nghiép - Bo Nong nghiép & Phét trién nong thén quan 1y.
Ngoai ra, con rat nhiéu co sG san xudt thic dn chan nuoi dang ky tai cdc tinh.

Sy phdt trién nganh cong nghiép sén xuat thitc dn chan nuoi da gop phan
1o 16n cho su phat trién clia nganh chin nu6i. Tuy nhién, hién nay van dé “Veé
sinh an toan thuc pham” dang duoc xa hoi quan tdm hang ddu vi né khong chi
gay anh hudng nghiém trong ddi vét sitc khoé clia con ngudi ma con anh
hudng dén sy én dinh va phat trién kinh € - x4 hoi clla mbi qudc gia.

Muén c6 san phdm chan nubi dat tidu chudn an toan thyc phdm thi phat
slt dung cac loai thifc &n ddm béo tiéu chun vé sinh an toan thuc pham. Mudn
thé can phai nam dugc cdc kién thic co ban vé dinh dudng, gia tri dinh dudng
chia cdc nguyén liéu va thitc in bé sung trong chin nuéi, ky thuat ché bién, lap
khau phan an cho gia sic, gia cdm. Noi dung cia cudn gido trinh nay s& gilip
chiing ta ndm dugc nhiing yéu cdu trén.
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Chuong 1

VAI TRO CUA CAC CHAT DINH DUGNG

Muc tiéu

- V& kién thite: Hiéu dugc vai trod ctia cac chat dinh dudng déi vai co thé dong vat nudi,
- V& ky nang: SU dung c6 hiéu qua cac chat dinh dudng trong chan nubi,
- V& thai @5: Nghiém tdc trong hec thp va ham hoc héi.

Tém tat néi dung
- Dinh duéng nudc;
- Dinh dudng protein;

- Dinh duéng nang lugng;

- Dinh du@&ng vitamin;
- Dinh dudng khoang.

Thixc an
(Ngbd, cam...)

N

/ Nudc

Chat vb co

Khoang dai lugng:
Ca, P, Mg, Na, Cl, K...

Vat chat kho

Chaét hitu ca

Khoang vi lugng:
Fe, Cu, Zn, Mn...

Lipit (dau, m&)

Vitamin: A, D, E, K
B4, By, Bg, Byo, C...

|

So dé 1.1. Thanh phan céc chét dinh dudng ciia thirc &n

12

Hydrat cacbon:
Xa thd, DXKN: tinh bdt, dudng...

Hdp chat c¢6 chira N:
- Protein (cac AA)
- N phi Protein: Uré

- NH3, NO3, NO,...

1




1. DINH DUONG NUGC

Su séng xudt hién diu tién & trong moéi trudng aude. Vi vy, nudc dong
nghia véi cudc song sinh vat. D6 1a phdn 16n nhét cha vat thé séng. G dong
vat cao cap, nudc chi€m 60 - 70 % khoi lugng co thé, cdc sinh vat duéi bién,
mot sO loal tao, rong bién... nudc chiém dén 90%.

Nudc tuy khong phai [ ngudn nang luong cta dong vat, nhung né gii vai
trd vO cling quan trong trong qua trinh trao déi chdt clta con vat. Co thé song
phai thuong xuyén thu nhan nuéc va dao thai nudc. Theo Rubner, mdt con vat
vin c6 thé song khi mat toan bo ma va 2/3 protein trong ca thé (uvdc khoang
hon 40% khéi luong co thé), nhung con vat da thdy khé séng, n€u mat 10%
nudc trong co thé v cd thé chét khi mat t6i 20% lugng nudc co thé.

1. Su phan bé nudc trong cd thé

Nudc duge phan bé déu khip trong moi t&€ bao, té chifc clia co thé va duoc
chia lam 2 khu vuc:

- Nude khu vue ngoai té bao chiém 45% tdng luong nudc cha toan co the va
12 nuéc tu do (cd diém dong lanh 0°C, s6i & nhiét d6 100°C) hay nuéc luu thong,
luong nudc nay thay ddi theo ché do an, thdi tiét... va bao gdm nudc trong madu:
huyét tuong va bach huyét 7,5%, dich gian bao 20%, cla té chdc xuong - sun
8% va céc dich sinh vat khic: dich ndo tiy, dich tiéu héa, nuéc tiéu, mé hoi.

- Nuéc khu vuc trong t€ bao chiém 55% téng lugng nudc trong co thé, con
goi 1a nudc k&t hop tham gia vao cdu tao t€ bao, khéng luu thong (¢ dac tinh
khdc véi nude tu do, diém dong lanh thdp < 0°C) gém 2 dang: Nudc hydrat
héa tao nén cic mixen hydrat héa cic ion Na*, Cl- d€ tao dang Na*(H,0),*,
CI"(H,0), va nudc bi cdm Ja nudc nam xen k& trong nguyén sinh chat clia t&
bao. Nuée bi cdm c6 thé bi déng biang < 0°C, con nudc hydrat héa khong bi
déng bang ké ca khi lanh dén - 20°C. Piéu nay cé thé gidi thich vi sao vi
khuin khong bi chét & nhiét d6 lanh < 0°C. Ham lugng nudc trong cac 16 chitc
co thé duge trinh bay & bang 1.1.
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Bang 1.1.

Ham luong nudc trong cdc 16 chite khdc nhau ciia co thé

(Nguyé&n Xuan Thang va cong su, 2004)

Cdquan | Ham lugng nudc (%) Co quan Ham lugng nudc (%)
Ma m@ 25-30 Phéi 79
Xuong 16-56 Théan 82
Gan 70 Mau 80-83
Da 72 Té& bao hong cau 65
Nao 77 Stra 89
Ca 76 M6 hoi 99,5
Co tim 79 Nuéc tidu 95
M6 lién két 60-90 Nudc bot 99 4

2. Vai tré cla nudc

2.1. Nudce tham gia ciu tao co thé

Nudc tham gia tao hinh cdc t6 chitc va ciu tao co thé thong qua nude kél
hop, gid protein o trang thii kco bén ving.

2.2. Nudc tham gia tiéu hoa hdp thu cac chit dinh duong

Thic an tiéu hda dugce 1a nho tdc dong cua dich tiéu hdéa. Cac dich tiéu hod
déu chira nudc, nudc bot va dich vi chia tdi 98% nudc. Nho cd nude ma cic
chit dinh dudng duogc hoa tan, cdc men tiéu hod trong moi trudong nudc xiic
tic phan Ung thiy phén, bi€n ciac hgp chit phuc tap nhu tinh bot, protcin...
thanh cdc hop chat don gian dé hap thu.

2.3. Vai tro van chuyén vat chat

Nudc van chuyén cédce chat dinh dudng va bai xuét can ba: Cac chat dinh
dudng san khi hap thu s& duoc chuyén tir vach rudt dén cic t& bao va td chirc
ca thé. Cic cin bi co thé thai ra duoc chuyén 181 co quan bai tiét. Nude chinh
12 dung moi hoa tan céc chat dinh dudng, dong thdi van chuyén céc chat
dinh dudng dén cdc té chiic va mang cdc chdt can b vé co quan bai tiét dé
thai ra ngoai.
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Nguyén nhan hang dau lam con vat chét khdt chinh 1a vi co thé ching
khong cé nudc lam phuong tién van chuyén cdc chat thai vé co quan bai tiét
dé thai ra ngoai, khién ching & dong gay nhiém doc.

2.4. Tham gia cac phan dng hoa hoc xay ra trong co thé

Nudc 12 moi trudng dé cac phan dng hod hoc thudng xuyén xdy ra trong
ca thé, ¢6 1€ khong ¢6 phan ting nao cha co thé xay ra 3 bén ngoii moi trudng
nude. Khong nhung thé, nude con tich cuc tham gia vao mot s6 phan dng hod
hoc: thuy phan, hydrat héa. Vi du nhu phan iing thiy phan protein: khi méi
axit amin tdch khoi phan tir protein nhat thiét phat ¢é su tham gia cha mot
phan ©I nudc.

2.5. Vai tro diéu hoa ap suat tham thiu, thuc hién trao déi chat giita
té bao va dich the

Nutge ¢6 hang s6 dién moi 16n, ¢d tic dung phan ly manh céc chat dién
giai 1am ching ton tai & trang thdi ion, (ao nén 4p suit tham thau. Nudc hda
ran cic chat hire co, 1am méi truong cho cdc phan ing héa hoc xay ra, dan
truyéu than kinh, nhil twong lipit.

2.6. Vai tro giit thé hinh on dinh, giam ma sat

Nudc 1am cho co thé phéng to, nh& vay ma giit dugc thé hinh én dinh. Mat
khic, nudc dé dich chuyén 1am cho co thé ¢ tinh dan héi, giam nhe bét luc
ca hoc tdc dong vao cao thé. Nudc trong dich bao khdp giita hai khop néi trong
co thé cling 1am gidm luc ma sat khi co thé van dong.

Nudc tham gia bao vé mot s6 co quan nhur: giita cdc mang cua céc té chiic
trong cd thé c6 mot 16p nudc mong dé giam ma sat va luc tic dong vao céc 16
chitc: nuéc dém mang rudt, mang tim, phéi; dich nio tiy 1am gidm céc tic
dong tir ngoai vao té chic thdn kinh vi nio...

2.7. Vai tro diéu tiét than nhiét

Nudc 14 loai vart chat ¢6 ty nhiét cao, nhd viy su bién ddi nhiét trong co
thé dién ra tir tir, khong dot ngot.

Nuéc tham gia qua trinh diéu hoa than nhiét théng qua su béc hoi nude
qua da (md héi), phdi (hoi thd). Co thé d6 md hoi khi trdi néng hay khi van
dong manh. Mo hoi trén da khi boc thanh hai nude s€ toa bét nhiét (cir 1g
nude boc thanh hoi nude can 580 cal).

15



Do d6 céan cung cép du nudc cho déng vat nudi, néu khong sé anh hudng
dén stc khoe va sdc san xuat.

Vi du: Né&u cat cung cap nude cho ga mai dé trong 24 gid thi ty 1& dé tring
giam 30%, 3 ngay khong cé nude thi ga méi dé s& rung 1ong va ngimng dé.

3. Mot s6 nhan té anh huong dén nhu cau cung cip nudc cho
doéng vat

3.1. Tuéi

Trong cung mot diéu kién, nhu ciu nude tuh trén don vi khoi luong co
thé clia con vat non cao hon con vt trudng thanh vi trong t& bao dong vat non
¢6 nhiéu nudce hon, trao ddi chat manh hon.

Ty 1& nuée con vat o sinh: 75 - 80%, con vat trudng thanh: 50 - 60%.

- Ga: ga 1 tudn tudi ¢ ty Jé nudc: 85%, 42 tudn tudi cé ty 1& nudc 50%:;
ty 1¢ nude trong tring 1a 65%.

- Lon: Ign con so sinh cé ty 1& nudc 80%; lon nang 100 kg c6 ty 1é nudc
la 50%.

- Bo: Ty lé nuéc (rong ing trong thai, bé so sinh, 5 thdng tudi, trudng thanh
1a: 95%: 75 - 80%; 66 - 72% va 50 - 60%. Bo béo nhi¢u md cd ty 1& nude < 50%.

Nhu cdu nudc coa lon ¢6 khoi luong 15kg: 1kg/ngay; lon cé khéi luong
90kg can Skg, 18kg khéi lugng co thé can 1kg nudc/ngay.

(Nhu ciu nudc clia ngudi 16n: 15ml/24 gis/kg khéi lugng co thé; tré em
cdn bl cin 35ml/24 gid/kg khai hrong co thé).

3.2. San pham va siic san xuat

- D6i v6i ga dé tming: lugng nude cdn thiét d€ hinh thinh mot qua tring
12 35g.

Nhu cau nudc cho ga mdi khong dé tring 1a 140g nuéc/con/ngay. Nhu cdu
nudc cho ga dé cé ty 1& 50%, 70% va 90% tuong Ung 1a 204g, 231g va
257g/con/ngay.

- Nbu ciu nuéc cho lon nai dang tiét sita nudi con téi thiéu 12 - 21kg
nudc/con/ngay (phu thudc vao s8 lgn con dang nudi coa lon me).

- Bo sifa: nude uong rat quan trong cho bo tiét sita. Trong sita c6 13% vat
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chit kho (VCK) va 87% 1a nudc.
3.3. Thanh phan thic an

Khau phan an c6 nhiéu protein, khodng can nhiéu nudc hon khiu phén in
¢6 nhiéu dudng va ma. ‘

Khau phan an nhiéu khoang thi can nhiéu nirdc dé thai cac san pham trao
d6i ra ngoai.

D61 véi khau phén an ¢ nhiéu protein, san phdm trao déi cuéi cung & gia
stic [2 uré, gia cdm la axit uric & nong do dic sé gay doc, cdn nhiéu nudc dé
pha loang thai ra ngoai.

Mait khdc, trong qua trinh 6xy héa cic chat hitu co trong co thé thi nudc
trao d6i va nudc not sinh hinh thanh trong qua trinh ndy ciia protein it hon
duong va mé. Lugng nudc hinh thanh khi éxy hda lg protein, 1g dudng glu-
cose vd lg md tuong tng 1a 0,42g; 0,55g va 1,11g. Lac da va dé, ciru ¢ thé
thu dugc mot lugng nudc trao déi dang ké. Nha luong nudc trao ddi nay ma lac
da c6 thé chiu duge su bién dong 16n clia nhiét do moi truong, chiu néng, lanh,
nhin d6i, nhin uéng mot thoi gian dai trén sa mac, nd c6 thé mat dén 27% khai
luong co thé. Dong vat nglt dong khong can uéng nude sudt ca mua dong.

Ngua bat nhin an vin cho uéng thi séng duoc 25 ngay, néu cho ian khéng
cho uéng thi song dugc 17 ngay va néu nhin ca an udng thi chi song dugc S ngay.

Ché c6 thé nhin déi duge 39 ngay, nhin uéng duge 20 ngay.

Meo néu cho uéng ma khéng cho dn c6 thé séng dugc 15 - 20 ngay.

Tho nhin déi duge 14 ngay; bé cau 10 ngay; chuédt bach 6 ngay, con cbe
nhin duge 2 - 3 nam.

Khau phin an ¢6 nhiéu rau xanh, ¢o, thic &n ¢t qua cdn cung cap it nude
hon khau phin 4n c6 nhiéu thic 4n tinh, thitc an tho kho.

Ham lugng nudc trong cdc loai thic dan: Hat ngi c6c ¢6 13% nude, rom
lia c6 10% nudc, béo hoa dau tuoi ¢d 93 - 95% nudc.

3.4. Loai gia stic

Nhu cdu nudc/don vi khéi lugng co thé clia gia cdm it hon lon, trau, bo.
Gia cAm cén it nudc hon vi phén it nuée, it nudc tiéu, gia cam c6 bo long vil
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che, giam sy bdc hoi nudc qua da. Nudc théi ra trong phan ciia ga 1 tudn tudi
16,6g/con/ngay; 32 tuin tmdi 319g/con/ngay; nudc thai qua dudng ho hip gi
1 tudn tudi 3,3g/con/ngay; 32 tudn tudi 53g/con/ngay.

Ga mai dé khi thi€u nudc sé dé trimg bé, vo mdng; 48 gid sau khi cit nudc
Vo tritng rat mong, tiép d€n tring dé ra khong ¢é vo va cudi cung ga ngimg
dé. Ga thit thi€u nudc s€ sinh trudng kém.

Khi thira nudc: néu bom nhi¢u nude vao diéu ga thi ga sé gidam lugng thic
an thu nhan, giam sinh truéng. Binh thuong, khong bao gic dong vat laj tur
uéng mot luong nudc nhiéu vao co thé. Ga s&€ udng nuée nhi¢u khi bi stress
nhiét do cao dé diéu tié1 than nhiét; hoac khi trong khau phéin ¢é luong Na, K,
Latose va ¢6 mot s6 chat cin hoa tan va thai ra ngoai.

3.5. Thoi tiét, khi hau

Nudc can cho su diéu tiét than nhiét, nén mua hé co thé dong vat cin
nhiéu nude hon mia dong.

Nhu céu nudc & ga: Khi nhiét d6 moéi trudng vugt qua nhiét do trung binh
(14 - 25°C), ga bit ddu hd mo dé tiang sy boc hoi nudc qua phdi, uéng nhiéu
nudc, phan udt, gidm thu ahdn thic an. Lugng nudce tiéu thy sé tang gap doi;
khi nhiét d6 tang tir 21°C lén 32°C, lugng nudc tiéu thu o 37°C s¢€ ting gip 3
lan g 21°C.

Nhu cdu nudc cha ga con, ga gio: 2 - 2,5g nudc/g thdc an hon hgp; ga dé:
1,5 - 2g/g thitc an hén hop. Ty 1¢ nay thay déi thco nhiét d6 moi trudng:

-3 7°C ty 1& nu6e: thitc an tinh 1,5 : 1,0

- 16°C ty 1¢& nudc: thigc dn tinh 2,0 : 1,0

- 38°C ty lé nudc: thic an tinh 5,0 : 1,0

- Luong nudc ubng cua bo tang tir 2,9 lit/kg thitc an thu nhan & nhiét do
mai trugng 15,3°C lén 18 lit/kg thic an thu nhan & nhiét do 38°C.

Khi bi€u thi theo don vi khéi lugng ca thé, khong stress nhiét (ndng nong),
khong tiét sita, bd c¢6 thé uéng luong nuéc biang 5 - 6% khéi luong co thé.
Luong nuéc udng cé thé ting lén dén 12% khéi lugng co thé khi bi stress
nhiét. Luong nudc uéng trung binh ciia bo thit trong mila dong la 19 lit/ngay
va trong mua he la 31 lit/ngay.
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Bdng 1.2. Nhu cdu nuéc cho lon ving nhiét déi

Loai Ign Nhu cau nudec { lit‘coningay )
Lon sinh trudng {(tuan tudi); |
8-12 . 35
13-18 6,0
19-24 75
25 8,0
Lon néi chira;
Chra 3 thang dau 10-15
Ch(ra giai doan cudi 16 - 20
Lon néi dang tiét sira nudi con voi: ]
9-7c¢on 20-25
8- 10 con 22-27
L 11-14 con 28-35
| Lon dyc giong 20-25

Theo Lon D. Lewis (1995), nhu cau nudéc (lit/ngay) cho nhiéu loai gia sic
gan tuong ducng muc nang huong thu nhan tinh theo Mcal/ngay.

Pong vat s€ uong nhiéu nudc hon nhu cdu néu ngudn nude co sin va sach.
Luong nudc udng s& giam néu nudc ban va khong cé san.

Luogng nudc uong sé giam khi ham lwgng nudc trong thitc an tang. Thic
an cé 30 - 40% do am s€ du cung cap nuéce cho ngua trong diéu Kién khi hau
mat me.

Trong mot thi nghiém trén ngua cho thay: lugng nudc uong giam 2 lit/kg
thttc 4n theo vat chat kho thi lugng thic an hit trong khdu phan chiém hon 55%,
vdi ty I¢ thitc dn tinh nay cling lam giam ty 1¢ nudc trong phan tir 69 - 74%
xudng con 66%. Ty 1& nudc trong phan thai ra giam khi tang ty Ié thidc an hat
trong khau phin va giam ty 1€ ¢ tuot vi trong thitc an hat cé ty 1é xa thap.

3.6. Nguon cung cap nudc va sir phan bo nudc trong thitc an

Nudc cung cdp cho con vat gom 3 ngudén: nude uéng, nudc trong thirc an
va nudc trao dai.
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Céch cung cdp nudc t6t nhdt cho con vat 1a cho ching ti€p xtdc tu do véi
ngudn nudc sach. Nudce sach 12 nudc khong ¢é ky sinh triing va vi tring gay
bénh, khong ¢6 hod chdt doc hai.

Char lugng nuoc cho bo sita (Tim Lundeen, 2002):
-pH: 6 - 8,5
- Nitrat: N trong nudc uéng < 10ppm, N dang nitrat < 44ppm.

- Fe va Mn: hai chét khodng anh hudng dén vi clia nuGe. Mac Mn > 0,05ppm
va Fe > 0,3ppm c¢é anh hudng dén vi ngon cua nudc.

- Cl: mac Cl cao ( > 0,5ppm) cd anh hudong dén vi ngon cla nudc.

- Sunphat: mic sunphat cao trong nudc udng gay ia chay nhe, giam thu
nhan thifc dn, giam ti€t sira. K&t qua trong san Xudt cho thdy mic sunphat cao
cdn gay thi€u dong. Quy dinh mifc sunphat trong nudc uéng < 1000ppm.

- Tang chat rin hoa tan trong nudc udng < 5000ppm.
I1. DINH DUONG PROTEIN

1. M& dau

Berzelius dat tén “Protein” xuat phat tr chit Hy lap “proteios™ cé nghia
14 thit nhat, quan trong nhat.

Protein 1a mét nhém hop chét hitu co ¢6 chia C, H, O, va N, mot 6 pro-
tein cdn ¢6 chia S, P hodc Fe. Thé nhung su ¢6 mat cha N 1a quan trong nhat.

Khong c6 su séng néu khong cé protein. Qua trinh sinh truéng, phat trién
va sinh san déu c6 su tham gia cua protein.

2. Vai tro cla protein

- Protein 1a c4u triic co ban hinh thinh nén mé mém cilia céc té chifc cha
dong vat nhu: co, mé lién két, colagen, da, long, méng; & gia cAm protein c6
trong 16ng, mo...

- Protein tham gia van chuyén cic chat dinh dudng:

Protein c6 vai trd quan trong trong van chuyén cac chat dinh duéng qua
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thanh rudt vao mau va tir mau dén cdc mé cta co thé va qua mang t€ bao.
Protein déng vai trd guan trong nhu 1a mét chit mang, cing véi cac chit dinh
dudng tao thanh cdc phic chat dé hap thu, nhu protein lién két vdi retinol
(retinol binding protein - RBD) 1am tang hap thu vitamin A. Protein lién két
vdi Ca & rudt 1am tang hap thu ciia Ca; ¢6 mot sé protein c6 thé mang mot vai
chét dinh dudng nhu protein - n\etallothionin la chat van chuyén ion Cutt
hoic Zn**. Ciing c6 nhitng protein van chuyén mét nhom chit nhu lipopro-
tein, n6é cé thé mang cdc phan tir khdac nhau cta lipit, cdc vitamin tan trong
dau ma.

- Protein ¢6 vai trd quan trong trong qua trinh duy tri, phdt trién cia mo
va hinh thanh nhitng chit co ban trong hoat déng séng.

Protein 1a thanh phin quan trong cha nhan t& bao va cdc chat gian bao.
Mot s6 protein lién két khdc phan bs & tat cé cdc td chife cha co thé 1a nucleo
protein.

Albumin v globulin hoat dong nhu ngudn cung cap axit amin du trit, duy
tri m&i can bang trong co thé. Albumin tao dp suat thdm thau keo thudng goi
tit 1a dp suat keo. Ap sudt keo giit huyét twong khoi thoat ra ngoii mao mach.

Mot s6 protein dac hiéu quan trong tham gia vao thanh phan cta men, noi
tiét to, khang thé va cdc hop chit khéac trong co thé nhu: Globin tham gia vao
thanh phdn clia huyét sic t6 cia hong cdu, y - globulin tham gia vao hinh
thanh rodopsin clia vdnrg mac mat. Fibrinogen tham gia chifc nang cdm man
(tao cuc mau dong).

- Protein diéu hoa trao d6i nudc: diéu chinh protein thim thdu va can bang
toan kiém trong co thé. Protein cé vai trd nhu chat dém, né gilt cho pH trong
mau 6n dinh tham chi khi c6 st chénh léch cha ion* hodc ion-, vai trd chat
dém cua protein dat duge do né c¢6 kha nang lién két cA H** va OH-. Duy tri
pH &n dinh 12 y&€u t6 dam bao cho hé théng tuin hoan lu6n van chuyén nhiéu
ion, ddm bdo su hoat dong binh thudng cha co thé.

- Protein c6 vai trd bao vé va giai doc: Protein tham gia téng hgp khing
thé, chong nhiém trung. Hé théng mién dich cia co thé t6t khi co thé duge
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cung cdp ddy du cdc axit amin cin thiét dé tdng hop cac khing thé.

Cic chat doc trong thic an khi vao co thé s& duge men gan chuyén thanh
nhitng chat khéng do6c va thai ra ngoai. Néu qua trinh tdng hop protein cla co
thé bi suy gidm do thi€u dinh dudng thi kha ning gidi doc cha co thé giam.

- Protein ¢6 vai trd can bing nang lugng clia co thé: Trong diéu kién co
thé tiéu hao ning luong nhiéuy, trong khi lugng lipit va gluxit trong khau phén
khong cung cap du thi protein s& tham gia vao can bing ning lugng.

3. Phan loai protein

Mic dit tat ca cdc loai protein déu tuong tu nhau & moét diém 1a déu hinh
thanh tir nhitng axit amin (AA) tuy nhién sy sidp xép clia AA & nhiéu protein
ton tai trong thién nhién rat khac nhau. Su khac nhau nay da anh hudng dac
biét dén tinh chit cila moi protein. Nguoi ta da phan loai protein theo kich
thudc; tinh hoa tan clia cdc protein trong nudc, mudi, axit, kiém va ethanol.
Ngudi ta con phan loai protein theo hinh thé va thanh phan héa hoc. Sau day
la cAc dang protein phan loai theo hinh thé va thanh phan héa hoc.

3.1. Protein dang cau

- Albumin: Protein rat phé bién trong dong, thuc vat nhu: albumin tritng,
albumin huyét thanh, albumin sia, leucosin ciia lita mi va legumelin cia hat
ho d4u.

- Globulin: Globulin ctia huyét thanh: fibrinogen (nhu albumin ctha huyét
thanh déu 1a glycoprotein); globulin clia co: miosinogen; globulin thuc vat:
legumin (daun dd), tuberin (khoai tay).

- Prolamin hay gliadin, chi y&u trong protein thuc vit: zein cha ngd, gliadin
cta lda mi.

- Histon: Protein co sd, ¢6 & nhan t€ bao, thudong dudi dang lién k&t vdi
axit nucleic. Protein nay chita nhiéu arginin va cé it AA chifa luu huynh...

3.2. Protein hinh sgi

- Collagen: Protein cita mo lién két xuong. Collagen dai dién cho hon mot
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nira tng s protein ciia cac t6 chifc trong co thé dong vat. Dic diém ndi bat
clia collagen la trong cau triic AA c6 nhiéu hydroxiprolin, mét it hydroxilysin,
hoan toan khong cé cystin va tryptophan.

- Elastin: Protein cta nhitng mo din héi, nhir day ching va dong mach.

- Keratin - sitng: Protein cua long, mdng, mo, sung. Nhiing protein nay
khong tan, khong tiéu hda do ¢6 lién két bén vitng S - S, ¢6 chita dén 14 - 15%
cystin. Ty 1& tiéu hda cta bot long vii va 16ng lon c6 thé dat 70% sau duoc
thiy phan & 4p suét 1,5 - 3 atmosphe troug 1 gid hay thuy phén bang axit.
Keratin con c6é trong chat xam cta ndo: neurokeratin, retin clia mat.

3.3. Protein lien két

- Nucleoprotein: Mét hay nhiéu protein k&t hop véi axit nhan ¢6 mait trong
1€ bao nhu: protein - DNA (Deoxiribonucleic), protein - RNA (Ribonucleic).

- Mucoprotein: Protein dang nhay, phin hydratcarbon cuia nhitng protein
nay 1a mucopolisacarid cé chita N-Axetil Hexasamin.

- Glycoprotein: Protein ¢é chid 4% hydratcarbon nhu hexosa. Albumin cua
tritng ¢6 1,7% manosa.

- Lypoprotein: Protein tan trong nudc lién két v4i lecitin, cholesterol hay
nhitng lipit, phospholipit khdc (phan phu 12 lipit).

- Cromoprotein: Protein don gidn lién két v6i sic chat nhy hem flavin
trong homoglobin, flavoprotein, citocrom.
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4. Sy trao ddi, chuyén héa clia nito & gia sic, gia cim

PROTEIN
THUC AN

o Phan protein
Dudng tieu hoa khong tiéu héa

( AXit amin mau )
‘ \ y
( AAthiara ) ( Protein co thé ) (  Protein tring )
B

\
( Phan khong nito )

. l
Y
Ghuyén mot phan thanh glucoza )

Y

Thai ra theo C Gluco ca thg ( M@ co the ) Ma tru‘ng
nuéc tiéu

COxy héa sinh nhiét va nang luong

/
(jco2 + H,0 )

So do 1.2. Trao doi nito d gia cdm
(Nesheim, Austic va Card, 1979)

24



MIENG

Protein
NNP

NNP
Peptit \
N

P;x/lt amin NH3 _

VFA l /

Protein VSV

J

Y

DA MUI KHE VA RUOT XON
|

Nito nudc bot ) Nito nudc bot
- Ure
- Protein
DA CO
- GAN
Protein
———

'

Protein

Protein l NH;
Maiu

\ AXIt amin
\j

~

MO

Uré
# Nito nudc tiéu
- NH; - Ure
- Nito noi sinh
AXit amin A

— PROTEIN MO

- Téc, léng
1 - Protein cau tric

Nito phan
- Protein khong tieu héa
- Nito trao 461 phan

- Protein san pham: sifa
- Enzym
- Ch4t diéu tiét: hormon

So dé 1.3. Trao déi nito & lodi nhai lai
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5. Mot so chi tiéu danh gia chat lugng protein thic 3n

5.1. Protein tho

Protein tho (%) = % N x k

Trong dé:

% N: % N tong sO trong thitc in dwoc xdc dinh dwoc bang phwong phip Kjeldahl.

k: hé s6 chuyén ddi dé xac dinh ty 1é protein tho.

Phdn ldn protein cdc loai thiic an c¢6 ty 1& N 1a 16%, c6 nghia la: trong
100g protein c6 16g N.

Hé so k trong truong hop nay = 100/16 = 6,25.

Vi du: Khi xdc dinh duge ty 18 N téng s6 trong bot ¢ To Chau (Kién
Giang) 1a 10%. ty 1é protcin tho cua bot ¢cd Té Chau = 10% x 6,25 = 62,5%.

Bdng 1.3. Hé s6 chuyén doi tinh 1y 16 protein thé cuia cdc nguyén liéu
thite dn cho gia siuc, gia cam (Peter va Vernon, 1980)

} Loai thirc an Ty 1é N trong protein (%) Hé s6 S;Lf;g%ﬁg th‘:’“_h_‘
Paa mi 18,76 533
Gao (cho tat ca céc giong) 19,34 517
| Kho dau lac 18,32 5,46
D0 tuong 17,51 5,71
Hat ving, hudng duong 18,88 5,30
Sita va phomat 15,68 6,38
Ngd 17,70 5,65
Bot ¢4, trimg, thit 16,00 6,25
Cao luong 17,70 5,65
Pau Ha Lan 18,38 544

- Chii y: Trong % Nito tong s6 c6 Nito protein va Nito phi protein (NNP:
Non Nitrogen Protein). NNP 14 nthédm chat trong dong thuc vat ¢ chita N
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nhung khong phai la protein, nhw: amin, amid, amin bay hoi, mudi amon,
nitrat, nitrit, uré, biuret, axit nucleic, gluccosamin. Thitc an hat ¢6 4 - 5% NNP
(trong tdng s& N); thic dn 1t xanh: 60 - 75%. Lugng nitrat va nitrit thuc vat thay
ddi theo ché d6 bén phan.

Lugng NNP trong céc loai bot c4 thay d6i theo chat lugng nguyén licu (cd
con) dua vao ché bién. C4 bi uon, nhiéu diu, viy, nhiéu da thi bat cd cé ham
lugng NNP cao. Ham legng NNP khéng durge loai da day don tiéu hda va 1a
chét gy hal.

5.2. Protein tiéu hoa

Ty i& protein tiéu hoa 1a ty 1& phan tram cua protein hap thu dugc so voi
phdn an vao.

Protein thu nhan (g) - Protein thai ra & phan (g)
Ty & protein tiéu hoéa (%) = x 100
Protein thu nhén (g)

Vi du: Xdc dinh ty 1¢ tiéu héa cua protein khidu phin an cho lon theo cic
két qua thi nghiém th mic tiéu hda sau:

Lugng protein tho dn vao (g/con/ngay) = 244,8

Luogng protein tho thai ra & phan (g/con/ngay) = 31,2

244 8(g) - 31,2(g)
Ty 1¢ protein tiéu hda (%) = x 100 = 87,7%
2448 (g)

5.3. Ty 1¢é hiéu qua cita protein thiic an (PER: Protein Efficiency Ratio)
Ty 1& hiéu qua cua protein thitc an do Osborne dua ra nam 1919. PER la
g ting trong cho 1g protein an vao (ting trong cho moi don vi protein an vio)

Tang trong (g)

PER =
Luogng protein thu nhén (g)

Vi du: Trong mot thi nghiém trén chuoét, lugng protein lda mi chudt thu
nhan 12 41,4g, tang trong cua chuét la 36g. Tinh PER cua protein lda mi?
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Tang trong: 36 (g)
PER = = 038
Luong protein thu nhan: 41,4 (g)

PER cta protein lita mi 12 0,8, ¢6 nghia 1a khi chudt an 1g protein thi ting
trong dugc 0,8g.

Cic loai protein thiic an khdc nhau thi c¢é gia tri PER khdc nhau (thi
nghiém trén chudt):

Loai thitc an PER Loai thic an PER
Tring song 3,80 Kho dau lac 1,95
Db twong chin 2,30 Sita khir bo 2,87
Kho ddu dira 2,00 Ngo 1,20

Gi4 tri PER thu dugc anh hudng bdi: tudi, tinh biét, thai gian thi nghiém va
mic protein. Do d6, ngudi ta quy dinh sit dung khau phén c6 chira 100 protein/kg
thitc an, dung chudt duc trong thi nghiém, thdi gian thi nghiém 28 ngay.

5.4. Gia tri sinh vat hoc cia protein

Gia tri sinh vat hoc cha protein (viét tit 1a BV: biological value) 1a ty 1¢
phén tram cta phdn protein tich lu§ so v&i phan protein tiéu hda cla thic an,
hay c6 thé phdt biéu: BV la ty 1é % cta protein hap thu thitc an dugc tich 1dy.

BV dugc Thomas va Mitchell (1924) dua ra:

Protein thu nhan - (protein phan + protein nudc tidu)
BV = x 100
Protein thu nhan - protein phan

Protein tich lay
BV

I

x 100
Protein tiéu hoa

Protein cta thitc an n2o cé BV 1on thi ¢ chét Iugng t6t, néi chung protein
ngudn gdc dong vat ¢6 BV 16n hon protein ngudn géc thue vat, BV cua hat ho
dauv (d3 xa 1y nhiét) Idn hon hat ngid coe.
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BV cia protein mét s6 thiic an (thi nghiém trén logn dang sinh trudng)
(Armstrong va Mitchell, 1955)

Thic an BVY% Thitc an BV%
Sita 95 - 97 Ngo 49 - 61
Bot c4 74 - 89 Dai mach 67 - 71
Kho do tuong 63 - 76 : Kho ddu bong 63

6. Axit amin trong dinh dudng gia sic, gia cam

6.1. Cau tradc va tinh chat sinh hod ciia cac axit amin

Axit amin 14 don vi c4u tao co ban cua protein. Chiing 12 din xuat cla céac
axit hitu co ma trong phan tir, mot nguyén tir hidro (doi khi hai nguyén ta
hidro) ctia ankil dugc thay thé boi géc amin, Cong thitc ciu tao chung cla
amin ¢6 dang:

R
Ly
/N

H,N  COOH

Trong mot s6 axit amin, cing véi goc amin (-NH,) trong goc ankil (R)
cdn ¢6 thé c¢6 goc hydroxyl (-OH) nhu: Tyrosine géc phenyl (CgHs-) nhu
phenylalanine, gée thyol (-SH) trong cau triic cysteine, cdc géc bazo cé chita
nitg... véi tu cdch la cdc nhém the. Ngoai ra con ¢b cac axit amin ¢ hai nhém
cacboxyl (-COOH) trong phan tir nhu aspartit, glutamat va 2 nhém amin (-NH,)
trong phan tr nhw: lysine, arginine.

Cho t6i nay, ngudi ta di tim thay hon 250 loai axit amin tu nhién (Lé Khic
Than va cong su, 1991), nhung trong phan ti protein véi tu cach 12 chit mang,
su song chi chita 20 loai 1am don vi ciu tao.

Tinh chat chung cua cic axit amin:

- Tinh chit 1y hoc: Cdc axit amin dé tan trong nudc, trong kiém loing,
khong tan trong cdc dung moi hitu co. Néi chung céc axit amin khong c¢6 mau,
co vl ngot.
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- Tinh ludng tinh: Phén tlr axit amin ¢6 nhém (-NH2) mang tinh kiém va
nhém (-COOH) mang tinh axit.

Céc phan ung hod hoc cua axit amin: Cdc axit amin c6 kha ning phan tng
v4i axit va véi kiém. Chiing con ¢6 kha nang tao phitc hgp mudi véi kim loal
nhu: dong. kém...

6.2. Phan loai axit amin .

Cic axit amin ¢6 thé dugce phan loai theo 2 quan diém: (Lé Khac Than,
1991; Thomas, 1993):

- Phan loai thco quan diém hoa hoc: Dia vao c4u tao va tinh chat ly, hod
hoc ma ngudi ta chia axit amin thanh céc loat:

+ Axit amin mach thdng: Gém cic axit amin mach thang trung tinh nhu;
glyxerine, alanine, serine, cysteine, threonine, methionine, asparagine... mach
thing tinh axit (axit glutamic, axit aspartic), mach thang tinh kiém nhu: lysine,
arginine.

+ Axit amin mach vong: Vong ddng nhat nhu phenylalanine, tyroxine va
di vong nhir hystidine, tryptophane, proline.

- Phan loai theo quan diém sinh 1y hoc: Dua vao nhu cau dinh dudng cla
dong vat, nguoi ta chia axit amin thanh cdc loai:

+ Axit amin thay thé dugc: La cdc axit amin ma co thé tr téng hop dwoc
tir cic san pham chuyén hod trung gian khéc.

+ Axit amin khéng thay thé: La nhiing axit amin rat cdn cho sy phat trién
binh thudng ciia co thé dong vat nhung co thé dong var khong tu tdng hop
duoc, ching phai thudng xuyén duoc cung cap tir thite an. O gia cdm c6 10 axit
amin khong thay th€ dugce 12: valine, leucine, izoleucine, lysine, histidine, thre-
onine, methionine, phenylalanine, tryptophane, arginine. Ngoai ra véi gia cam
non con cdn ca glycine, gia cAm sinh san cin glutamic.

O lon ¢6 9 axit amin khong thay thé: valine, leucine, izoleucine, lysine,
histidine, threonine, methionine, phenylalanine, tryptophane.

6.3. Phuong phap biéu thi nhu ciu axit amin trong khau phan

Trong dinh dudng vat nudi, nhu ciu vé axit amin chi yéu la nhu cdu vé
cdc axit amin khong thay th&. Khi thi€u bat ky mot axit amin khong thay thé
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nao trong thiic an thi qué trinh tdng hop protein bj roi loan, tham chi con 1am
ph4 huy trao déi chat clia co thé. Diée d6 1am gidm kha nang sinh trudng ciing
nhir sic san Xuat cia var nudi. Vi vy, cdn cung cap ddy du cdc axit amin
khong thay thé theo ding nhu cdu cia mdi loai vat nuoi. Theo Scott va cong
su (1982) c6 4 cich thong thudng biu thi nhu ciu axit amin:

- S6 gam axit amin cho mot vat nudi mot ngay.

- S6 gam axit amin cho 1000 kcal ning luong trao d8i (ME) cha khau phan.

- Ty 1é phan trdm axit amin tinb theo khau phan.

- Ty 1¢ phan tram axit amin tinh thco protein.

Cach tinh thit nh4t 1A cdch chinh xdc nhit dé thé hién nhu cAu vé axit amin
nhung rat khé ap dung trong san xuat.

Céch thit hai rat ¢6 uu thé vi né gin nhu cdu axit amin véi ndng d6 nang
lugng trong khdu phan. Phuong phap nay rat tién loi trong thuc € lap khiu
phan in cho ga.

Hién nay, cdch thi ba va cach tha te van dang duoc sir dung nhiéu hon.

6.4. Van dé can bang axit amin trong khau phan déng vat nuoi

6.4.1. Y nghia ciia viéc cdn doi axit amin trong khd’z; phan

Ca thé con vat chi c6 thé tédng hop nén protein clta né theo mot “mau” can
d6i vé axit amin, nhitng axit amin nidm ngoai “méu” can doi s& bi 6xy hod cho
nang luong. Do vay, khi str dung cdc khau phin dugc can ddi phit hop véi nhu
cau axit amin ca vat nuoi thi su sinh trudng va sic san xuit cao hon, hiéu qua
st dung protein tot, do dé ti€t kiém duoc protein thic an. Hiéu qua nay con
phu thudc vao cdc axit amin thay thé va khong thay thé coa protein (Harper,
1964). Khdi niém can bang axit amin ¢é ¥ nghia dac biét quan trong trong can
bang cdc chit dinh dudng bot vi:

- Thit nhat, tat ca cac axit amin cén thiét cho vat nuoi déu dugce 1ay tix thitc an.

- Tha hai, ngoai trir mot lugng nho axit amin diing cho muc dich dic biét,
con lai 14t ca cac axit amin duoc diing chli yéu d€ tdng hop protein cha co thé.

- Tha ba, va la diéu quan trong nhat 1a khong c¢é su du trit cdc axit amin
trong co thé. Sy viang mat cda mor axit amin khong thay thé trong khau phin
s& ngan can viéc sir dung cdc axit amin khic dé 1éng hop protein. Khi d6, cic
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axit amin dugc st dung nhu mét nguén cung cip nang luong. Diéu d6 1am
giam tinh ngon miéng, giam sinh trudng, can bing nitc am nghiém trong tijc
12 mat protein co thé (Rose, 1997). Can bang axit amin bi pha vd sé lam giam
lugng thic an thu nhan va kha nang tang trong (Herper, 1964).

6.4.2. Khdi niém vé axit amin gioi han

Su tong hop protein 1a qua trinh “Tat c4 hodc khong c6 gi”. Néu bat ky
mot axit amin khong thay thé& nao can thiét cho sv téng hgp protein clia ca
thé bi thi€u trong khiu phin thi protein sé khang duoc téng hop (Tankesley
va cdng su, 1995).

Ngudi ta goi cAc axit amin thi€u trong kh4u phdn 12 axit amin gidi han hay
13 y&u 16 han ché. Nhu vay, axit amin gidi han 12 axit amin ma s6 luong cia
né thudng thi€u so véi nhu cau, tir 46 lam giam gid tri sinh hoc cua protein
trong khau phan (Shimada, 1984). Axit amin nao thiéu nhiéu nhat va 1am giam
hiéu suat sir dung protein 16n nhat thi goi 1a axit amin gidi han thit nhit (yéu
0 36 1). Theo cach ly giai nhu vay nhitng axit amin ti€p theo dd, it thi€u hon
$0 vdi nhu cau va véi mic axit amin khac dugc goi 14 axit amin gidi han tha
hai (thi nghiém 1 va 2).

- Thi nghiém 1 (Biéu dé6 1.1):

Lo 1: Déi chitng; L6 2: D61 ching + Lysine

Lo 3: D6t ching + Methionine; Lo 4: Déi ching + Met. + Lys.

Sinh
trudng

Biéu dé6 1.1. Methionine la A.A. han ché thi nhét cia protein thi nghiém
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Ngudi ta so sdnh nhu ciu vé cdc axit amin d€ tdng hop protein cta vat
nudi véi mot thang gd chia nude duoc ghép bang cdc manh g6 ma mdi manh
g6 1a mot axit amin khong thay thé. NE&u tat ca cdc manh gd déu ¢ kich thudc
diy du s€ tuong ng véi viée thoa man nhu caw axit amin cua con vat va hién
qua sir dung protein dat t61 da. Ngudi ta coi thing nudc duge chita diy tuong
itng v&i hién qua st dung protein 1a 100%. Frong trudng hop kich thudc cic
manh gé khong nhu nhau, chi cAn mot manh g (1 axit amin khong thay the)
bi thi€u hut thi sic chira nudc trong thing (hiéu qua sir dung protein) bi giam
ty 1& véi mic thigu hut ciia manh gd nao thi€u nhat.

-Thi nghiém 2 (Biéu do 1.2):

Sinh
truong

1 2 3 4

Biéu do 1.2. Lysine la A.A. han ché thit nhdt
va Methionine la A.A. han ché thi 2

- Lo 1: B6i ching; L6 2: Déi chitng + Lysine;

- L6 3: Déi ching + Methionine; L6 4: D6i chitng + Lys. + Met.

Vi khdu phdn dung dé tuong, kho dé teong 1a nguén protein thi thudng
axit amin giGi han thit nhat 1a methionine, véi khé ddu bong thi lysine 1a axit
amin gidi han th(r nh4t, bot ci thi tryptophane la gidi han thir nhat...

7. Mot sd bién phap nang cao gia tri sinh hoc cuda protein thc an

7.1. Phai hop céc loai thive an v6i nhau

Su ph&i hop céc loai thifc dn 13 mot phuong phép don gidn dé ty can bang
axit amin giffa cdc loal thic an véi nhau.

Vidu I. Thi nghiém trén ga thit:

Protein bdt mdu bo thi€u isoleucine mac dit ¢6 nhiéu lysine va trytophan.

3-Giap trinh dinh dutng. 33



Trong khi d6 bdt mam ngd lai ngheo lysine va tryptophane. Khi trén 1 phin
bot mau bd véi 3 phan bot mam ngo thi khdu phan an dam bdo can ddi cic
axit amin cho nén sinh truéng cua ga thi nghiém da tang va dat 92% so vdi
sinh trudng tuong doi.

Bot mau bo Bot mém ngo Khi tréon 1 phan bot mdu
+ 3 phan bot mam ngd

Lysine i Ej
Tryptophan [:—:'_ij ::]

Isoleucine l

1k

I R

Sinh truong trong d6i 100% 100% 100%

S sinh trudng cia ga

thire 1€ 38% 73% 92%
Vidu 2:

Trong d6 twong nghéo methionine nhung lai gidu lysine. Trong khi do,
protein cta virng lai giau methionine nhung lai nghéo lysine. Khi ta phéi hop
2 phdn d6 tuong vGi 1 phdn vimg thi sinh trudng tuong doi trén ga thit dat
100% so v&i sinh trudng tuong d6i.

Bot d6 tuong Bot vimng Khi trén 2 phan bdt d6 tuong
+ 1 phin bot vimg

Lysine ; ' |

+—

Methionine [ 7 T

Sinh trudng tuong déi 100% 100% 100%
Su sinh trudng ctia ga
thuc t& 84% 2% 100%
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7.2. Bo sung axit amin téng hop

Cic axit amin tong hgp nhu L.Lysine, DL Methyonine va gin diy la
L.Threonine va L. Tryptophane da trd nén rat quen thudc véi ngudi chan nuoi,
dac biét la d6i vai cdc nha dinh dudng dong vat.

Hién nay, c6 2 phuong phap san xuét axit amin tdng hop 12 phuong phép
tong hop hoa hoc va phuong phip 1én men vi sinh vat.

Céc axit amin thu dugc bang sy téng hop hoa hoc 13 hén hop Raxemat
gdbm 50% dang L- va 50% dang D- , viéc tich dang L ra khoi dang D la rat
khé khan va ton kém cho nén trén thi trudng ngudi ta thuong bis dang D.L
axit amin (Grigorev, 1981).

Su téng hop axit amin bang con dudng Ién men vi sinh vat:

Vi sinh vat tdng hgp chh yéu axit amin day L-. Hién nay, su téng hop
nhiéu axit amin, dac biét 12 L- Lysine va L- Threonine bing con dudng vi sinh
vat di duoc dua vao san xudt cong nghiép.

Bdng 1.4. Anh hudng ciia cdc mic protein thap trong khdu phdn dan
duge bo sung axit amin 1ong hop dén lon sinh thir
(Russell va cong su, 1986; din theo Rena Perez, 1997)

ot o o o x o e =
e e e v Thifc &n thu x Tiéu ton thic an
Khau phan thi nghiém nhan (TZ:'LQH;:\?';Q) (kg thitc an/kg
{(kg/coningay) g gay tang trong)
KP 1: 12% protein 1,56 557 2,78
KP 2: 12 % protein + 0,1%
1 62 2,
treonine + 0,04% tryptophane ~ 6 44
KP 3: 12 % protein + 0,1%
1,45 560 2,56
methionine + 0,1%ryptophane
KP 4: 12 % protein + 0,1%
treonine + 0,04% tryptophane 1,60 659 2,38
+0,1% methionine
KP 5. 16% protein 1,58 654 2,38 |
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St dung axit amin tdng hop trong chan nu6i néi chung va chan nudi gia
c4dm néi riéng ¢4 rat nhiéu uu diém:

B6 sung L.Lysine tiét kiém dugc protein tdng $6, gidm ty 1& bot ¢4 trong khau
phan (Nakajima va cOng su, 1985; Kein va cong su, 1992; Ajinomoto, 1999),
giam dugce hoi ching loét mé (in modn mé) cha gia cdm (Ajinomoto, 1999).

Pac diém cha mot s6 axit amin tong hap:

- L.Lysine Monohydrochloirid (L.Lysin.HCl 99%): Cong thitc phan t:
CgH | 4N,0,.HCl - Ham luong protein thé khong < 94%; ME (kcal/kg): trén
lon = 4150; trén gia cam = 3890.

- L.Treonine: Cong thic phan tr  C,HgNO; - Ham lugng L.Treonine
khong < 98,5%; ME (kcal/kg): trén lon = 3820; trén gia cdm = 3480.

7.3. X1 1y nhiét

Trong dé tuong song cé cic chat khdng trypsin: Kuniz khang trypsin (T1)
(do Kuniz tich chiét trong d6 tuong nam 1945) va khang Bowman - Birk (BB)
(khang BB dugc Bowman dé cap nim 1944). Nam 1961, Birk téng ket céc
nghién ciu va tinh ché BB. BB tach chiét tir 46 tuong bang dung dich alcohol
60% va két tha vdi axeton. BB c6 thé khang trypsin va chimotrypsin (Keshun
Liu, 1999).

Bdng 1.5. Anh hudng ciia cdc qud trinh xit I nhiét d6 tuong
dén sinh ruong cua ga thir (Miles va Featherston, 1976)

f , Tana trang | Tiét 160 thitc an
Khau phan an o gm -é% (kg thirc an/kg PER"
g/gaingay tang trong)
Pé tuang séng 7,0 3,55 1,89
D6 tuong xr Iy 10 phadt & 123,6 °C
- nbi hdp 9,6 2,83 2,36
D6 tuong xir ly 20 phut & 123,6 °C
- ndi hap 176 191 351 |

(1) PER: Ty Ié hitu hi¢u cha protein: g ting trong/g protein an vao
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D6 tuong x{t ly 40 phat & 123,6 °C
- n6i hép 16,3 1,92 347
B4 tuong xi Iy 120 phat § 123,6°C
- ndi hép 166 | 1,07 338

P& tuong x(T Iy 3,5 gio & 123,60C
- noi hap 60 546 | 122

Céc chat T1 va BB lam giam hap thu axit amin, sung lach. Barnes va Kwong
(1965) con cho thay cac chat khang trypsin kich thich chuyén methionine - S35
thanh cystine - S35 & lach lam cho gia sic thi€u methionine. Ngoai ra, trong dé
tuong séng con cé protein lam dong két hong cau & chudt, l1am giam sinh
trudng.

Dé khir cdc chat ¢6 hai trong db tuong séng, ngudi ta thudng xir 1y nhiét
d6 tuong s6ng trrGe khi cho gia siic, gia cAm an. Rang, hdp, sdy hong ngoai,
ép dun c6 thé khir khing trypsin 12m ting gid tri sinh hoc cda protein dd
tong. Tuy nhién, ching ta cin chit y khi xr 1y nhiét d6 tuong séng: DS wong
sau khi xir 1y phai chin, khong s6ng, khong chay. D6 twong con séng tic 1a
con khang trypsin. D6 tuong bi chdy s& xay ra phan #ng mau nau hay con goi
12 phan tng “Maillard” lam cho d6 tuong bi chdy khét, giam tinh ngon miéng,
gidm luong thic an thu nhan. Nguyén nhan: nhiéu hat ho dau cé hydrat
cacbon khir nhu glucose tic dung rit nhanh vdi axit amin tu do cta protein.
Lysine, arginine, histidine va ryptophan c6 nhimg nhém phan ttng két hop véi
glucose hinh thanh lién k&t bén vitng khong tiéu héa.

Trong hat bong ¢6 gossipol (mot chat doc), xir 1y nhiét thich hgp hat bong
ciing co tadc dung khir gossipol.

Trong thuc (€, dé lam ting gi4 tri sinh hoc cha protein thiic an cho gia sic,
gia cdm, cdc nha dinh dudng thudng sit dung phuong phip téng hop: phdi hop
céc loai thifc dn voi nhau, xir Iy nhiét va b3 sung axit amin téng hop.
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Bdng 1.6. Anh hudng ciia xit Iy nhiét dé twong va bé sung axit amin tong
hop dén sinh trudng cua ga thit (Miles va Featherston, 1976)

Tang trong | Tiéu t6n thitc an -
Kh3u phan an Wy 9,n 'ag) (kg thitc anfkg | PER®
g/'gaingay tang trong)
KP™1: D& tuong séng 7.7 36 189
KP2: D6 tuong x{r Iy 20 phit & 123,6
°C - ndi hap 16,5 2,05 3,29
KP3: KP1 + 0,41% methionine +
0,29% lysine 12,8 2,54 2,60
KP4; KP2 + 0,41% methionine +
0,29% lysine J 213 J 1.7 3,92

III. DINH DUONG NANG LUONG (Cic chit giau nang luong)

Céc chat hiru co ngoai protein, vitamin con ¢é: Lipit va hydratcacbon.

1. Hydratcacbon

Hydratcacbon c6 4 loai chinh 1a: Pudng don (monosaccarid), duang doéi
(disaccarid), duong ba (trisaccarid) va da dudng (polisaccarid).

1.1. Duong don (monosaccarid)
Pentose (5 C) CsH,(Og: arabinose, cylose, ribose.

Hexose (6 C) CgH,,04: ghucose, fructose, galactose, manose.

- Glucose ¢6 nhiéu trong hoa qua, rau. Ca thé chl y&u st dung glucose
trong phéan giai cic hydratcarbon phic tap.

Glucose 12 nguén cung cap chinh ning lugng cho hé théng thin kinh trung
uong. Khi thic 4n khong cung cap di glucose thi cé thé duoc 14y tir ngudn

khac nhu glycogen, lipit, protein

(1) PER: Ty i¢ hire hi¢u cia protein: g tang trong/g protein in vao

(2) KP: Khiu phan an
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1.2. Duong doi (disaccarid) CgH,,04;: Saccarose, maltose, lactose, cel-
lobiose.

- Saccarose: dudng mia hay dudng cu cai va lactose (duong sira)... co vai
trd trong dinh dudng ngudi va dong vat. Duong déi khi thay phan cho 2 phan
ttr dudng don. Pudng déi hoa tan trong nudc, dé dong héa va sir dung dé téng
hop glycogen. '

- Lactose ¢6 trong sita. Trong ca thé, lactose phan thanh glucose va galac-
tose, cdc chat ndy dé tdng hop thanh glycogen trong gan va co dong vat. Thiy
phan lactose trong ruét xdy ra (i tiy, kich thich vi khuén 1am chua sia, lam tang
hép thu Ca & ruot. Lactosc cdn i¥c ché hoat dong cha vi khuan gay théi & ruor.
Men lactose gidm dédn khi co thé 16n 1&n, kha nidng tiéu hoa dudng lactose giam,
gay roi loan hap thu khi dung sita.

1.3. Puong ba (rmrisaccarid) CigH3,0,6: Pudng raffinose (gém dudng
glucose - fructose - galactose) c¢6 nhiéu trong hat bong.

1.4. Da duong (polysaccarid)

Pentosan (C5sHgO4)n: araban, xylan.

Hexosan (CgH oO5)n: tinh bot, dextrin, cellulose, glycogen.

Hén hop cua polysaccarid: hemicellulose, pectin.

- Tinh bot 12 thanh phdn dinh dudng chinh cba thic an hat, cu... Tinh bot
12 ngudn cung cap dudng glucose quan trong cho moi hoat dong cita co thé.

- Glycogen c6 nhiéu trong gan (161 20% khéi luong tuoi). Trong co thé,
glycogen 12 nguén cung cép dinh dudng cho chuyén héa nang luong cita co,
céc t6 chitc. Hé théng than kinh trung wong diéu chinh su téng hop va phan
giai glycogen trong co thé.

- Cdc chdt pectin: Pectin thudc loai polysaccarid keo hodc glucopolysac-
carid cé nhiéu trong thyc vat. Cic chat pectin ¢6 thé coi nhu cic hemicellulose
6 chic nang vira la chit bao vé va vira c6 gia tri dinh dudng. C6 2 dang pectin:
protopectin va pectin.

+ Protopectin khong tan trong nudc, cé trong thuc vat, tao thanh cic 1&p
frung gian gitta cac t€ bao va la chit lién két 1am viing chac cic thanh céc t& bao.
Protopectin ¢é nhiéu trong qua xanh, lam cho qua xanh cting, khi qud chin thi
protopectin bi phan hiy lam qua mém. Qu4 trinh dun néng hay duéi tic dung
clia men protopectinase c6 thé phan gidi protopectin 1am cho rau mém.
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+ Pectin thudc nhém céc chat hoa tan, co thé c6 thé sir dung dwrge. Céc
chat pectin c6 thé 1ic ché cic vi khuan gay théi trong ruét (do ¢d tinh axit) va
nhv vay dn dinh vi khudn dudng rudt, tang tiéu héa thitc an.

- Cellulose 1a thanh phan cau tao clia thyc vat. 3 loai nhai lai va ngua, cel-
lulose dugc men cellulosa 1én men, hinh thanh cédc axit béo dé bay hoi, nhing
axit béo nay 12 nguén nang luong ddi véi lon va gia cAm xo khé tiéu hda, ¢
gia tri dinh dudng thap.

Cellulose tuy ¢6 gid trj dinh dudng thdp nhung né giir vai tro nhu chat don
trong khdu phin, 1am cho con vat ¢6 cam gidc no. Cellulose con cé tac dung
kich thich nhu dong ruoét, diéu hoa bai ti€t, lam khuon cho phan dé bai tiét ra
ngodi. Cellulose con gitip cho qua trinh thai cholesterol ra khoi co thé.

Ham lugng xo qué cao trong khdu phan sé lam kich thich dai trang, giam
hap thu Mg, Zn, Fe, Ca. Do t6¢c d6 thodt qua cla thitc dn qua dudng tiéu héa
nhanh, gidm co hoi hdp thu cdc yéu 8 vi luong.

Lignin 1a thanh phan khéng tiéu hda duge trong thitc an. Thyc vat dén giai
doan truong thanh thi ham lugng lignin tang.

2, Lipit
2.1. Phan loai
Thanh phin chinh cia md 14 cic este phic tap clia rugu bac 3 glycerol va

cdc axit béo (glycerid). Lugng glycerol trong thanh phin chat béo khong qua
10%, do d6 phan quyét dinh tinh chat cta lipit thudc vé axit béo.

Su khédc nhau vé tinh chét 1y - héa cla cdc chdt béo phu thudc trang thdi
va tinh chét cdc axit béo nam trong thanh phin cha ching. Trong cdc axit béo
tr nhién c6 hon 60 axit béo khac nhau. Dic diém chung cta chdng 1a tit ca
déu chita mot s6 C chin.

Lipit dugc phan chia lam lipit don gian, lipit phifc tap va sterol (steroid).
2.1.1. Lipit don gian
Glycerid 1a cic este cua glycerol va cic axit béo chua no (chua bao hoa)

hay no (bdo hoa). Axit béo chua no thudng gap la axit oleic, cac axit béo no
thuong gap la stearic va palmitic.
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- Céc axit béo bio hoa:
Axit butyric 4 : O CH3(CH,),COOH - Axit palmitic 16 : O CHy(CH,),,COOH
Axit caproic 6: 0O CHj3(CH,),COOH - Axitstearic 18:0 CH;(CH;),,COOII
Axit myristic 14 : O CH3(CH,);,COOH - Axit archidic 20 : O CH,(CH,)zCOOH

- Cdc axit béo chua bao hoa:

Axitoleic ~ 18:1 CHj-(CH,)y - CH = CH - CH, - (CH,)s - COOH

(CS 1 mach né1 doi)

Axit linoleic 18 : 2 CHj - (CH,), - (CH = CH - CH,), - (CH,)¢ - COOH

(C6 2 mach noi d6i)

Axit linolenic 18 :3 CHj - (CH,), - (CH = CH - CH,); - (CH,)5 - COOH

(Cé 3 mach noéit doéi)

Axit arachidonic 20 : 4 CHj - (CH,)4 - (CH = CH - CH,), - (CH,)5 - COOH

2.1.2. Lipit phiic tap

La este cua axit béo ¢é chita thém 1 alcohol va axit béo.

- Photpholipit: m3 c6 chita axit photphoric va nito.

- Glycolipit: md cé chita hydratcacbon, chat cerebrosit 1a thanh phan dac
hiéu & td chiic nio, ngoai ra con cé mot {t & lach va thuong than.

- Lipoprotein: lipit gin vdi protein trong méu.

2.1.3, Sterol (steroid)

Nh6ém nay hay co trong dau, thudng & dang tu do hay lién két este.
Cholesterol ¢6 trong md ddng vat thudc nhém ndy, cd nhiéu trong nio, tim,

long do tritng. Sterol thuc vat hay phytosterol cé chu yéu trong dau thuc vat,
rit kh6 hap thu bdi co thé ngudi.

Bdng 1.7. Thanh phdn dadu dn

Axit béo bao hoa Ty Ié (%)
Axit myristic 14:0 2
Axit palmitic 16: 0 1
Axit stearic  18:0 4
Axit béo chura bao hoa

Axitoleic 181 N 34
Axit linoleic  18:2 34

| Axit linolenic 18 : 3 | 5
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2.2. Vai tro cua lipit

Lipit thudéc nhém chat dinh dudng chinh can cho su song.

- Lipit 12 ngudn nang lugng quan trong: Gia tri nang luong cua 1g lipit gdp
2,25 14n so vdi protein va duong (9,45 kcal so véi 4,1). Lipit c6 thé tich nhd
nhung gia tri nang lugng lai 1on, cho nén né 1a chat du trit nang lugng tot nhat
cla co thé dong vat nudi (& dang md). Lipit thuc vat & dang dau.

Trong chan nuéi cong nghiép hién nay, ngudi ta di tao duge cac gidng
gia cim va Ign sinh trudng nhanh, nhitng gidng nay doi hoi thiic an ¢6 nhicu
protein va giau ning lugng. DE lam cho néng @6 nang lugng cha khiu phan
tang cao, ngudi ta thudng bd sung thém ddu, md. Tang mot lugng dau md nhat
dinh trong khau phan an lam tang hiéu qua sit dung thitc an hon Ia khi tang
lugng hydrat cacbon.

- Lipit 12 dung moi hoa tan cdc vitamin tan trong dau md& nhu vitamin A,
D, E, K. Khi thi€u lipit trong khau phan an, cic loai vitamin nay kho hap thu
va dan dén nhitng bénh thi€u vitamin. Russel va cong su di thi nghiém va cho
biét: Khau phin c6 4% md thi caroten duge hap thu 60%. Nhung khi phdu
phan chi ¢6 0,07% m3, ty 1& hap thu cha caroten chi con 20%.

- Lipit tham gia c4u tric co thé: Trong co thé, lipit 12 chat thiét yéu trong
méi t€ bao, khong chi & mang té bao ma cdn & mang nhan t€ bao, ty thé.

- Lipit 12 ngudn nguyén liéu dé rao nén céc chét noi tiét, nhu cholesterol,
1a nguyén liéu dé téng hap progesterol, testosterol, estrogen va ciing 1
nguyén liéu dé téng hgp vitamin D4. Céc chat nay cdn cho sinh trudng v
sinh sdn.

- Lipit con la ngudn axit béo quan trong: A. linoleic, linolenic, arachidonic.
C6 nhiéu nha dinh dudng con coi cic axit béo nay 1a vitamin F. Khi thi€u cac
axit béo nay, gia sic ¢6 triéu chitng: rung long, da viém, hoai t tirng phin, sinh
trudng kém, dac biét sinh san bi anh hudng, thdi ky thanh thuc veé tinh kéo dai,
budng tring & gia sdc cdi, dich hoan cla gia sic duc kém phat trién.

Thi nghiém nuéi lon cdi voi khau phan ¢6 0,06% md thi da bi phu va hoai
1. Khoi luong budng tring 1a 1g, thanh thuc vé tinh cham. Trong khi lgn an
khdu phin cé 1,5% dau ngd cé khéi lwong bubng tring 1a 6,2g.
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Nhu cdu axit béo quan trong cho lon:

Khoi Iuong co thé (kg) g axit linoleic/con/ngay
20- 40 60-7,5
41 - 60 13,0- 16,7
61 - 80 14,3 - 15,0
81 -100 - 15,0

Trén ga, axit linoleic c6 chifc nang van chuyén lipit tir gan, tang hiéu qua
chuyén héa. Khi thi€u axit nay, gi con sé& cham 16n, tang lugng md & gan,
nhay cim vdi bénh duong ho hap. Vai ga mdi dé, thi€u axit linoleic s€ giam
sic dé tritmg, tning bé, giam ty 1& ap nd cla tritng giong, tang ty 1& tning chét
phoi. Néu tritng ga mai dé giéng thiéu axit linoleic thi khong ap duoc.

Nhu cau axit linoleic & ga: 1,4% axit linoleic trong thitc an hon hgp. 250mg
axit linoleic ga dé/ngay.

Bang 1.8. Nguon axit béo quan trong

s, | Atinoleic | Axitinolenic [ Axi arachidonic |
(% cua lugng axit béo)
Dau dura 0-10 0 0 W
Dau ngod 68,8 24,3 0
D4u lac 13-38 0 0
Dau hudng duong 35-69 0 0
Dau d4u tuang 38 - 60 210 0
Hén hap cd gam 13,2 61,3 0
Bo mua déng 0,3-1,2 0,02 0
Bo mua he 2,0-2,2 0,1 0
M3 ga 18,8 -213 0,1 06 |

Dau md rat dé bi 6xy héa. D€ bao vé, ngudi ta thudng trén cdc chét chéng
6xy hoa trong thitc an. Ham hrong st dung cta cic chit chéng 6xy héa trong
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thitc an phu thudc vao ty 1é ma va thoi gian bdo quan (Bang 1.9).

Bdng 1.9. Ham lugng chdt chong 6xy héa (ppm) trong thic gn(l)

Théi gian bao quan Ham luvgng m@ trong thitc an (%)
(tudn) 1-3 " 48 7-9
2-4 80 - 100 100 - 150 150 - 200
4-8 100- 150 150 - 200 200 - 250
8-12 125-175 175-225 225-275

IV. DINH DUONG VITAMIN

1. Vitamin, phat hién cg ban

Thiéu vitamin c6 thé gay nguy hiém cho qua trinh phdt trién ciing nhu stc
khoé va nang suat cua dong vat nudi.

Vitamin dau tién dugce phdt hién nim 1867 (vitamin PP), va vitamin cu6i
cung dugc phat hién cich day hon 60 nam (axit folic). Tuy nhién, ngudi ta van
chua biét hét nhitng bi mat cha ching. Trén th€ gidi hién nay, rat nhiéu nha
khoa hoc dang tim hiéu vai trd chinh xdc clia cdc vitamin ciing nhu cic tinh
chét sinh hod hoc, liéu dung, hoac nguy co bi ngd doc cac vitamin khi ding
qué liéu. D€n nam 1960, nhiéu nha nghién citu vin con tim toi gid tri cua cdc
vitamin trong viéc ngin ngira mét s6 bénh tim mach, ung thu trén ngudi va
dong vat nudi.

2. Lich sl nghién ciru vitamin

Qua4 trinh nghién ctru vitamin chia 1am 4 thoi ky (Bang 1.10):

- Thoi ky 1: Quan sdt thay cic biéu hién lam sang cla nhitng bénh thi&u
vitamin, vi chua ¢é ca s& kién thitc khoa hoc dé chira bénh.

(1) Huéng din sir dung chung - M6t s6 nhén 16 khic: tinh chat cha ddu md, nhiét do bao
quan va ham luong cédc chat khoang (dac biét Cu, Fe...)
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+ B: Bénh beriberi di dugc cic tai lieu Trung Quéc dé cap dén tur lau,
khoang 2600 nam trudc cong nguyén.

+ Nam 1730: Gaspar Casal, mot bac si ngudi Tay Ban Nha lan dau tién
mo ta bénh pellagra (da hda sung). Bénh xu#t hién ngay sau khi dva ngo6 vé
sir dung tai chau Au.

+ Nam 1771: Francesco Frapoli, mot bac si ngudi Y lan diu tién dat tén
bénh pellagra (pelle: da va agra: sin siti § nhitng ngudi thd dan da dé).

+ Tir nam 1866 d&én 1867: Baeger va Wurtz, bing cac nghién ctiu doc lap,
lan diu tién da xdc dinh dugc cong thitc had hoc ctia colin va tdng hop dugce
né nhung khong duoc cidc nha dinh dudng chil y.

+ Nam 1867: Axit nicotinic dugc phat hién va dat 1én khi Huber, mot nha
hoa hoc ngudi Pitc chuin bi né tir nicotin trong thude Id. Nhung phai 70 nam
sau gia tri cia né méi dugce biet dén. Khong ai ¢6 thé biét duge nd c6 thé chita
duoc bénh pellagra.

+ Nam 1882: Kanehiro Takaki, d6 d6c hai quan Nhat da tri duoc bénh
beriberi clia cdc thuy thi Nhat biang bién phdp: gidm com, ting thit va sia
nhung 6ng lai giai thich 1a do tang protein.

+ Nam 1897: Christian Eijkman, mét bac s ngudi Dic lam viec § mot nha
ti phia dong An D6 da quan sat dién bién bénh beriberi trén ga. bE ti¢t kiém
tién, 6ng di dung tam tir khau phin 4n clia cdc th nhan cho ga an. Ga phat
trién kém, bi bénh than kinh va bi liét. Sau d6, gidm doc bénh vién khong cho
phép ong suir dung tdm, do d6 béc s Eijkman phai mua gao xay cho ga an, tat
ca ga lai khoe trd lai.

Pay la mot thi nghiém dan tién nghién citu sw suy dinh dudng. Bic si
Eij)kman guan sdt triéu chiing twong tu bénh beriberi nhung trén ga, ong giai
thich 14 do cho an qu4d nhiéu tinh bot tir gao va mdm théc gay doc cho hé than
kinh sau khi st dung gao xay da trung hoz ddc té.

+ Nam 1900: Bénh pellagra hoanh hanh & cic viing sit dung nhi¢u ngd (qué
it PP va tryptophan), clia nuéc My va la tam diém clia cdc cong trinh nghién ciru.

+ Niam 1911: Fund da tach dugc tir cim gao mét chat cé hoat tinh sinh hoc
& dang két tinh, chita khoi bénh té phii. Vi chat can cho “sy sdng” ¢6 nhém
“amin” trong phan tir va mét s6 tinh chat khdc cia amin nén nam 1912, Fund
da dé nghi goi chit dé 12 “Vitamin™ (amin cita sy séng).

Nam 1915, 10.000 ngudi chét do bi bénh pellagra va tir naim 1917 dén
1918 c6 dén 200.000 ngudi mac bénh nay tai nudc M§.
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Nam 1914, Bo Y t€ My da thanh lap nhém nghién ciu do béic si Joseph
Goldberger ditng ddu dé tim nguyén nhin giy bénh pellagra va tim cdch chira
tri. Cc bdc si di két luan bénh nay do thi€u mét chit dinh dudng, khéng phai
12 bénh truyén nhi€ém hay ngé doc...

- Thot ky 2: Xdc dinh cidu tric héa hoc cia cdc vitamin:

Nam 1912, xdc dinh cau trdc hda hoc cua axit nicotinic (PP), nam 1920
Fund xac dinh cong thitc héa hoc By, 1928 vitamin C, 1931 vitamin A, 1932
vitamin Ds...

- Thai k¥ 3: Nghién citu tdng hop cic vitamin:

Vitamin C la vitamin d4u tién do tap doan Roche téng hop duoc nam
1933; 1935 téng hap B,, 1936 tong hgp duge vitamin B, va PP..

- Thai kY 4: Xdc dinh tinh chat sinh héa hoc, trao d6i chuyén héa va vai
trd cua cdc vitamin:

Enzym la chat xidc tdc sinh hoc ¢é ban chat protein.

Enzym dugc chia 1am 2 loai theo cdu triic hda hoc: Enzym don gian va
enzym phitc tap. Enzym don giin chi 12 nhitng phan ttr protein don thuan, san
phdm thiy phan chi gébm cdc axit amin.

Bdng 1.10. Tém tdr cde méc thoi gian quan trong
trong nghién ciu vitamin

Méc thai gian nghién cdu
Tén thudng goi se dinh cd
98¢ Phat hign ’:ﬁﬁg’;‘;‘;&‘g Téng hap
PP ( axit nicotinic) B, 1867 1912 1936
B, (Thiamin) 1897 1920 1936
A (Retinol) 1909 1931 1947
C { axit ascorbic) 1912 1928 1933
D (Cholecalciferol-D,) 1918 1932 1959
B, (Riboftavin) 1920 1633 1335
E {a - Tocoferol) 1922 1936 1938
B, {Cyanocobalamin) 1926 1948 1972
K (menadiol) 1929 1939 1939
Axit pantotenic (Bs) 1931 1938 1840
B, (Pyridoxin) 1934 1938 1941
Axit folic 1941 1941 1946
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Enzym phiic tap gém hai phan: phin protein va phin khong phai protein.
Phan protein goi la apoenzym thé hién tinh chit dac hidu cha enzym. Phan
khong phai protein duge goi 1a coenzym, phan nay gom mot chat xdc tic gin
véi mot axit hitu co, chat xiic tdc ¢6 thé 12 mor vitamin hodc mot kim loai,
nhung phan 1én la vitamin.

Enzym = Apoenzym + Coenzym

Vai (rd clia vitamin trong co thé nhu 12 mot chat xic tdc nén lugng vitamin
cén rat it ma vin lam cho cdc chuyén hda trong co thé cé thé dat téc 6 phan
ing nhanh va ning suit hi¢u qua st dung cao.

3. Pac diém chung cla vitamin

Mac du céu tric hod hoc, vai tro va cach thic hoat dong khdc nhau nhung
tdt ca cdc vitamin déu ¢6 chung 6 tinh chit co ban:

- Khong mang nang lugng: P6 1a cac nhitng chit hitu co, khong cung cdp
nang luong, khong protein.

- Hoat dong v6i mot luong rat nho: Liéu (81 thiéu hang ngiy du cho nhu
céu clia cdc t6 chic trong co thé thay d6i theo timg vitamin, tir vai microgam
(ng) (By») dé€n vai chuc milligram (mg) (vtamin C).

- Phan 16n khong duoc tdng hop trong co thé ngudi va dong vat nuéi: Trong
moi trudng hop, vitamin duge cung c4p béi thitc dn. Ca thé con ngudi va dong
vat khong tu téng hop duoc, ngay ca khi cung cap dd cdc yéu t6 cin thiét cho
co thé.

- Khong thé thay thé 1an nhau: Thi€u mot loai vitamin nay khong thé ding
vitamin khdc dé thay thé.

- Cdn thiét cho hoat d6ng va qu4 trinh phdt trién cha co thé: Vitamin déng
vai trd chinh xdc clia chdt xdc tac, bang cach hoat hod qua trinh 6xy hod clia
thic an va hoat dong chuyén ho4, tic 1a tt cd nhitng qud trinh ma nhd d6 thirc
an dugc bién déi va déng hod bdi cdc t8 chic. Ngudi ta néi ring, vitamin 1a
nhimg tia sdng khéi dong ngon Iira, vitamin tao diéu kién thuln lgi cho qud
trinh san xuit va sir dung nang luong. N6 tham gia tich cuc vao hoat dong cua
t€ bao.

Ngoai ra, vitamin con bio vé t&€ bao, cic t8 chitc co thé khoi bi tan cong,
nho dac tinh chéng lai qud trinh 6xy hod, chéng nhiém triing, trung hoa chat
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ddc, héi phuc cdu triic chia céic té chitc bi ton thuong...

- Thi€u vitamin gay ra nhitng réi loan: Thi€u vitamin hay khong dugc hap
thu ddy du sé gay nhimng triéu chitng thi€u hoac bénh dic hiéu.

4, Pinh nghia va danh phap quéc té vitamin

4.1. Dinh nghia

Vitamin 1a hop chat hitu co, phan t0 bé, ty nhién hoac 16ng hop, cin véi
lrong nho, giir vai trd xic tdc cdc phan tng sinh hoc trong qué trinh chuyén
hod giiip cho sinh vat duy tri, phdt trién va hoat dong binh thudng. Khi thi€u
vitamin trong khau phin hay khong dugc hap thu va sir dung day da sé gay
bénh hay c6 nhirng triéu ching thiéu.

4.2. Danh phap quéc té (tén goi)

Trude day ngudi ta goi tén cdc vitamin theo bénh xuat hién khi co thé
thi€u vitamin d6. Thi du: vitamin A trudc day goi 1a Axeroptol (A: anty
(chéng), xeroptol: kho gidc mac) - vitamin chéng duge bénh kho gidc mac;
vitamin PP: vitamin phong dugc bénh da sdn sii (PP: Pellagra preventive:
phong da san sii); vitamin C chong dugc bénh hoai huyét: Ascobut...

Khi s6 lugng vitamin phdt hién nhiéu, cing moét vitamin ¢6 nhiéu vai tro
khdc nhau nén goi tén vitamin theo bénh 1a khong chinh xac, Mc Collum da
dé nghj diing cac chir cai La M3 dit tén cho cédc vitamin: A, D, E, K, B, C...
Tuy nhién, tén goi nay khong néi 1&n dugc ban chat héa sinh hoc va chic nang
clla cdc vitamin.

Pé khic phuc cdc han ché ndy, thco dé nghi cia Hiép hoi qudc t€ héa hoc
tinh khi€t va héa hoc itng dung (IUPAC: International Union of Pure and
Applied Chemistry) ngudi ta thong nhét goi tén cdc vitamin bang tén héa hoc
dé phan anh chinh x4c tinh chat héa hoc va cong dung ciia ching véi co thé
sinh vat. Tén héa hoc phai dugc thé hién trong cic nhan thude, san phim cé
vitamin ngoai tén thuong mai (Bang [.11.)

5. Phan loai vitamin
Can cif vao tinh chit héa ly cua cdc vitamin, ddc biét la tinh hoa tan cua
cac vitamin, cdc nha khoa hoc chia cic vitamin thanh hai nhém:

- Nhém vitamin tan trong chit béo (ddu md, dung moi chat béo...) gém
vitamin A, D, E, K.
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Badng 1.11. Dang hod hoc cia cdc vitamin trong thicc dn
va gid ri sinh hoc trén ga (NRC, 1994, Baker, 1995)

Vitamin T Dang hod hoc Ludng Hoat tinh |
Retinol Tng 3,33 Ul
A Retinol acetat 1ug 291Ul
Retinol palmitat 1ug 1,82 Ul
_B-Caroten 1ng 16701 |
D Cholecalcifero! (D) 1ug 40 Ui
ergocalciferol (D,) 1ug ~4 U]
DL-a-Tocopheryl acetate 1mg 11U B
D-a-Tocopheryt acetate 1mg 1,36 Ul
E D-a-Tocopherol 1mg 1,49 Ul
DL-a-Tocopherol 1mg 1,10 U1
DL-y-Tocopherol img 0,07 Ul
- Tocotrienols img 1-30 Ul
Phylloguinone (K,) 100%
K Menaquinone-4 (K,) 100%
L Menadione (K.) 60-140 %
B, Thiamin 100 %
B, Riboflavin 100%
Niacin Nilcotqnic a_xit 100%
Nicotinamide 125%
T Pyridoxal 100%
B; Pyridoxol 100%
Piridoxamine 100%
... | D-Pantothenate 100%
Entothemc axi DL-Pantothenate 30%
Biotin D-Bio_tiq 100%
DL-Biotin 50%
Folic axit Folic axit ' 100%
Polyglutamyl folacins ?
By, Cyanocobalamin 1ng 1 USP
| Cholin Choline 100%
Ascorbic axit 100%
C Dehydroascorbic axit 100% |
4Gido trinh dinh duBng.. 49



- Nhém vitamin tan trong nuéc: Vitamin nhém B (B, B,, Byy), C, axit
pantotenic, biotin,...

Dang héa hoc cac vitamin trong thitc in dugc trinh bay & bang 1.11.
6. Vitamin A

Vitamin A: Retinol (All -Trans - Retinol).

Trudc day vitamin A dugc goi la Axeroptol: chat chong khé gide mac.
Vitamin A dugc McCollum va Davis phat hién nam 1913.

6.1. Cau truic hoa hoc - Tinh chit héa 1y caa vitamin A va f-Caroten

CH, CH,

CH, CH, )\ CH. - OH
X e 2

CH,4

Trans - Retinol

Vitamin A gom cé dang aldehyd dugc goi la retinal; dang alcohol: Retinol
va vitamin A: axit retinoic.

All - Trans - Retinol c6 mach ndi déi thing con Cis-Retinol c6 mach néi doi
gap khic. Dang All - Trans - Retinol ¢6 hoat tinh sinh hoc vitamin A = 100%,
con dang Cis - Retinol chi dat 50%.

Nhimg vitamin A téng hop thudng & dang Trans - Retinol.

Gan cd nudc ngot c6 vitamin A,: Dehydro - Retinol (C,yH,70H) c6 hoat
tinh sinh hoc thap hon Retinol.

Vitamin A chi c6 trong thic an dong vat. Vitamin A trong d4u gan c4 bién
12 hén hgp clia 40 - 65% All-Trans - Retinol va 60 - 75% Cis-Retinol.

Cac dan xuit cia vitamin A: Retinyl Palmitate, Retinaldehyde, Retiny! Ester.

- Cdc chat tién vitamin A:

Theo Ewing (1963), c4 bién 14y f-Caroten tir rong tio, thuc vat & bién dé
tong hop vitamin A, nén céc caroten dugc goi la tién vitamin A.
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Caroten duoc Vakenroder tdch chiét & dang tinh thé tir ci r6t nam 1931,

Trong thuc vart thudng cé nhiéu loai caroten nhu 8, o va y-Caroten, 90% &
dang (-Caroten. Caroten thudc nhém carotenoit. Carotenoit la nhitng Tetratecpen
(C4oHsg), €0 mau vang va do. 1 phan tir B-Caroten dudi tic dung cua men dac
hiéu: B-Caroten -15, 15’ Dioxygenasa theo 1y thuyét hinh thanh 2 phan tir vita-
min A. a va y-Caroten, moi phan i cua ching chi cho 1 phan ¢ vitamin A wi
phan tir cic caroten nay khong can doi, chi c6 mot vong B-ionon.

Trong thuc vat con cé xantophyll (C4Hs¢05). Xantophyll 1a nhitng din
xudt cb chira 6Xy cta caroten. Cac xantophyll déu ]a cau 1t chu yéu cua cic
sac t6 vang cua 14, hoa, nu, qua. C6 nhiéu loai xantophyll: cryptoxanthin trong
ngd vang, hoa qua; zeaxanthin trong ngd vang; lutein trong cd, 14 cay ho dau;
violaxanthin trong bi do; criptocapsin trong 6t dd; astaxantin trong tom... Cic
xantophyll 1a chat nhuém mau ldong do tring, da ga, ma ga...

- Tinh chat héa ly cta vitamin A va B-Caroten:

+ Vitamin A két tinh mau vang nhat, khong tan trong nudéc, nhung tan
trong ddu md hay dung mai cdc chat béo. Do cau tridc héa hoe gom nhidu don
vi isopren vdi cdc lien kKét do6i nén vitamin A dé bi phan hiy dudi tac dung cua
tia tir ngoai, nhiét d6 cao, 6xy khong khi hay khi tron 1an véi dau ma bi 6i,
khodng vi lugng. Vitamin A bi 6xy hda nhanh Kkhi tron vao thitc an hon hop.
Dé bao vé vitamin A trong thitc in hén hop thudng phai boc vitamin A trong
gelatin hoac diing chat chéng 6xy héa BHA.

+ $-Caroten tinh khi&t ¢6 mau do, trong dung dich c6 mau vang da cam. Tat
ca cic caroten déu khong tan trong nudc nhing tan trong chat béo va ddu md.
Caroten bj phan hily bdi tia tU ngoai (dnh sdng), bdi do 4m va nhiét do cao.

6.2. Sir trao déi chuyén héa ctia vitamin A va Caroten

- Vitamin A thtdc an & dang retinol hay retinol este duge thiy phin boi
Lipasa tuyé€n tuy thanh retinol. Retinol duoc hap thu & niém mac rudt, & dé
duoc este héa chuyén thanh retinil palmitat. Theo Scott va cong su (1976),
vitamin A va B-Caroten chuyén thinh mixen, chudi phan t{r truée khi hép thu
& rudt. Nhitng chudi phan tir nay hon hop véi mudi mat va monoglyxerit, axit
béo mach dai, cholesterol va c6 thé cling vitamin D, K gidp vitamin A va B-
Caroten dé dang hap thu vao rudt. G day, phén lén B-Caroten chuyén thanh
vitamin A, sau dé chuyén thanh dang este. Axit palmitic dugc sir dung nhiéu
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trong qud trinh este héa. Vitamin A dang alcohol va dang este duge luu théng
trong mau. Nhifng este dugc van chuyén ciing véi phén lipoprotein, con vita-
min A alcohol “cé hoat tinh sinh 1y~ dugce lién két véi protein dac hiéu a2-
globulin ciia mén. Gan 12 noi du trif vitamin A va duy tri mic binh thudng
vitamin A trong mau. Vitamin A du trit trong gan chd y&u & dang este. Mitc
vitamin A trong méau cé thé néi Ién hién trang dinh dudng ciia vitamin A &
dong vat nuoi. Tuy nhién, mic vitamin A nay lién quan mat thi€t dén luong
vitamin A du trit & gan va vitamin A dugc hip thu hang ngay tir thic an
(Maynard va cong sy, 1981). Khi sir dung dong vi phdng xa cé ddnh ddu cho
thdy retinol trong gan ludn luan chuyén (Putnam, 1974). Dang este bén viing
hon dang alcohol va la dang dy irit vitamin A ctia co thé.

6.3. Mot s6 nhan t6 anh huéng dén hiéu qua chuyén B-Caroten thanh
vitamin A & dong vat nuoéi

- Loai gia suc: Hiéu qua nhat & chuot va gia cam.

Bdng 1.12. Hi¢u qud chuyén f-Caroten thanh vitamin A
o mor s6 loai gia siic (NRC, 1972)

{ Loai aia si Hiéu qua chuyén 1mg Hoat luc vitamin A (UI)j
gia suc B-Caroten thanh Ul vitamin A | (Tinh tir B-Caroten) (%)
Tiéu chudn (chuot) 1667 100 ]
Gia cAm
-Anit 1667 100
- An nhiéu 536 33
Ngua
- Sinh trudng 555 33,3
- C6 chlra 333 20,0
Bo thit 400 24
B sifa 400 24
Clru 400 - 500 24 - 30
Lan 500 30
Méo Khéng chuyén dugc™” -
Nguoi 556 333 |

(1) Méo khong cé men B-Caroten - 15 - 15” dioxygenasa
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- Tinh trang tich lfiy vitamin A trong co thé: Con vat thi€u vitamin A hay
aroten cang kéo dai thi kha nang sir dung caroten cang kém. Trong trudng
dp nay nén bd sung vitamin A chit khong nén b8 sung caroten.

- Khau phan thiéu protein: Khiu phin an thi€u protein 1am gidm hiéu suat
huyén B-Caroten thanh vitamin A do thi€u albumin va a-globulin, cdc pro-
ein ¢6 chitc nang mang, van chuyén vitamin A va caroten trong maun (Erwing
a cong sy, 1959). Khi thi€u protein thi ham lugng vitamin A trong huyét
hanh vi albumin du trit & gan giam.

6.4. Pon vi quoc té (UL International Unit) vitamin A
1 UI vitamin A 0,3 pgretinol

= 0,343 pg retinol axetat

= 0,55 vitamin A palmitat

6.5. Vai tro sinh hoc cda vitamin A va B-Caroten

6.5.1. Vai tro thi gidc

Vitamin A dang retinol va retinal déng vai tro quan trong trong hoat déng
cta thi gidc. Thiéu vitamin A giy ra bénh quéang ga, kho mait, loét gidc mac.
Axit retinoic khéng ¢6 tic dung trén thi giic.

Trén t&€ bao véng mac mit ¢c6 mot quang chat tén 1a rhodopsin. Khi ¢6 dnh
sang, rhodopsin bi phan giai thanh retinol va opsin, trong t6i thi ¢ qua trinh
tai tdng hop nguagc lai. Rhodopsin tao nén kich thich than kinh va gay phan
xa nhin. Khi khdu phan 4n thidu vitamin A, dong vat s& bi bénh quang ga.

Anh sang
Rhodopsin «———  Retinol + Opsin

t61
6.5.2. Trén biéu mé va té chirc da
Vitamin A tham dir vdo su cin bing vi d8i méi biéu mo. Vai trd nay duge
xdc dinh boi vai tro dic biét cha axit retinoic gidp tdi tao nhanh t&€ bao biéu
mo, gidp lién seo, sinh tiét chat nhay, hoat dong di€u hoa trén tuyén ba nhon
va tuyén mo hoi, e ché simg hoéa t€ bao biéu mé.
Déi véi da, vitamin A iic ché chuyén héa protein va ARN I6p hat, tic dung
nay sé manh hon néu da bi vdy nén. D3i véi 16p da dang thodi héa, vitamin A
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e ché€ hoa simg va kich thich tdng hop muco-polysacarit. Ngoai ra, vitamin
A cOn kich thich ti€t enzym thay phan axit & 16p ddy va nhu vay c6 thé tranh
dugc simg héa, & day vitamin A ¢6 tic dung nuodi I16p da.

Khi thi€u vitamin A thi su tdi tao 16p t€ bao thuong bi bi ngan cén, gay
simg hod, kho da, vy nén. Chinh vi vay khong bao vé duoc hoac giam thap
kha nang bao vé cua da, niém mac ruét, khi quan, dudng sinh duc... vi triing
dé xam nhéap. Vi thé déng vat non khi thi€u vitamin A dé bi viém phdi. Con
duc khong ¢6 kha nang san sinh tinh tring, con cdi kho thu thai, thai khéng
phat trién, chét thai, siy thai, sit nhau.

6.5.3. Vai tro lién quan dén siic dé khdng ciia co thé

Vitamin A ting stc dé khdng ctia co thé véi su nhiém vi khuan, ky sinh
tring va virus.

Vitamin A ting cudng téng hop immunoglobin va kich thich tdng hop
khiang thé protein do diéu khién téng hop axit nhan (Herlyn va Glaser, 1977).
Vitamin A lam to lach va tuyé€n (c la nhitng co quan cé trach nhiém tao ra cic
t& bao san sinh khang thé. Khi cdy cdc khiang nguyén nhu virus bénh cim,
hdng cdu cha stic var khac vao co thé gia sic thi nghiém thi c4c co quan trén
phinh to, ddng thoi luong khang thé dugc tao ra nhiéu hon.

Theo Zintzen va Grobke (1974) vitamin A tang kha nang chéng chiu stress
gay ra boi nhiét do qué cao va nhiét do qud thip & déng vat nuoi.

Khi thi€u vitamin A, sy san sinh khdng thé bi giam thip. Nhu vay, clng
v6i hién tuong siing héa, giam hoat dong ctia hé théng khang thé, thiéu vita-
min A sé 1am cho siic chéng bénh ciia ca thé bi suy giam.

B-Caroten ngoai vai tro nhu tién vitamin A con c¢é chiic ning chéng ung
thu va bénh dudng ho hdp. B-Caroten va vitamin A con lam vét thuong nhanh
lanh (hiéu qué cua B-Caroten gip hai 1an retinol).

B-Caroten cé tic dung chéng 6xy héa manh, thudng phdi hop vdi vitamin
E, C, selen trong phdng va chéng lio héa. N6 tham gia ciu tao hat vi thé
dudng chap (chylomicron).

6.5.4. Vitamin A va B-caroten véi sinh sdn

B-Caroten rét cdn cho bd sira sinh san, ngoai chifc ning nhu tién vitamin
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A, B-Caroten con lam ting ty 1€ thu thai cua bd sinh sin. Ty 1€ thu thai cha bod
cai dat cao khi lugng p-Caroten trong huyét thanh > 400ug/100ml huyét
thanh (Bang 1.13)

Bdng 1.13. B6 sung b-Caroten va sdn luong sita

Sébo | San lugng siralboltrong 8an lugng sifa/bo/udc tinh
thai gian thi nghiém (kg) | trong ky tiét sita (kg/305 ngay)

Thi nghiém 1

Péi ching 62 5978 7309

B-Caroten 93 64521 8188
Thi nghiém 2

Péi chimg 74 4185 6868

B-Caroten 52 44455 7452
Thi nghiém 3

Dai ching 12 7577 8096

p-Caroten 106 8108 8716

Theo Dr. Peter Hansen, nha sinh 1y hoc, khi bd sung $-Caroten da lam
tang kha niang chong 6xy hod cilia tuyén vi va duy tri hoat dong cua t& bao
tuyén vi. Nhiéu thi nghiém trén bo sita cho thay: B-Caroten con lam tang sic
dé khdng cha co thé, dac biét hiéu qua [am giam bénh viém vi (Chew, 1994).

Vitamin A lam tang ty 1& dé tring clia g& (Tejada va cong su, 1983).
Vitamin A va B-Caroten cdn cho gi con vi vitamin A dy trit trong cd thé ga
con chi d ding trong 5 - 6 ngay sau khi né, néu khong bd sung vao thitc dn
thi ga thi€u vitamin A nghiém trong, giam sinh trudng.

6.6. Nhu cAu vitamin A va nguon cung cip

T4t ca cdc giai doan sinh trudng, phat trién ctia dong vat déu cin cung cap
vitamin A, dong vat non c¢6 nhu cdu cao nhait, k& dén 1a dong vt sinh trudng,
sinh san, nuoi con tiét sira, dé tritng. DAdi vai bo slra hay ga dé tning, nguoi ta
con tang luong vitamin A trong khau phan, nhidm tang ham lugng vitamin A
trong sifa va trong tring, 1am nguén thuc phdm bé dudng cho ngudi. Nhu cdu
ghi & bang 1.14.

Sa1 khac véi: (1) P<0.05-(2) P< 0.1 - (3) P<0,01 (Arechiga va cong su., 1998).
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7. Vitamin D

Francis Glisson, gido su ngudi Anh vé y khoa va giai phau (1596 - 1677) da
dua ra ¥ ki€n: nhic¢u tré em ngh¢o hay bi bénh coi xuong (Rachitisme,) thodi
hod cot song do song trong diéu kién t6i tim, suy dinh dudng, thiéu tritng, sita...

Nam 1782, bdc si Dale Percval da thanh cong trong viéc tri bénh co1 xuong
bang didu gan cd nhung chua biét nguyén nhan.

Vo nam 1865, bac s1 Armand Trousseau 1an dau tién dé nghi khi tri bénh
coi xuong nén cho bénh nhan uéng ddu gan cd va cho tim ning.

Dén nam 1919, ngudi ta diing tia cyc tim dé tri bénh. Cing thai gian nay Mc
Collum va Mellanbourg phat hién ra trong ddu gan cé c6 chita vitamin A va D.

Nam 1928, Windaus, nha hod hoc Ditc da nhan duge giai thudng Nobel do
da phan lap duogc D,, dang vitamin D trong thuc vat va D5 trong thifc dn dong vat.

7.1. Cau tao va don vi quoc té

- Ciu rao: C6 nhiéu sterol c6 hoat tinh sinh hoc vitamin D: Dy, D4, Dy, Ds,
D¢ va Dy nhung chi ¢6 hai vitamin D, va D4 la quan trong nhat.

Vitamin D, va D5 duge tao nén tir tién vitamin D, la ergosterol (ngudn
goc thuc vat) va tién vitamin Dy la 7- Dehydrocholesterol (nguén géc dong
var). Hdu hét dong vat ¢4 vii ¢4 thé sir dung dugc vitamin D, va Dy mot cach
hiéu qua, nhung d6i véi loai chim, hiéu qua sir dung vitamin D, chi bang 1/7
so véi vitamin Dj.

Cholesterol (dong vat) ~ ————  7-Dehydrocholesterol (C;7H,;0H)

CH,
HaC

HO

7-Dehydrocholesterol

Vitamin D5 (Colecanciferol - C,;H,430H)
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CHy

HaC X ‘CH4
CHs CHy
CH,
Tia cyc tim, budc séng 0,001 mm
HO CHa
CHyq
Ergosterol (C,ygH,30H)
CH3

HO
Vitamin D, (Ergocanciferol - C,gH,;0H)

Mot s6 nhan t6 anh hudng dén su tdng hop Vitamin Dy & dong vat:

+ Sic t6 cha da.

+ Chiéu dai ctia sdng va lugng tia cyc tim nhan.

+ Nhiét d6 clia da: nhiét dé thich hop d€ t6ng hop vitamin D 13 36,5 - 37 °C.
+ Pon vi quéc t€ vitamin D: 1UI = 0,025 microgram vitamin D4 tinh thé.
7.2. Trao d6i chuyén héa, vai tro sinh hoc

7.2.1. Vitamin D tham gia vao su chuyén héa Ca, P

TAm quan trong clia vitamin D trong su trao déi Ca, P da duoc biét dén tir
lau. Pdng chi ¥ 12 cdc cong trinh nghién ctu cia 2 nhém cdc nha khoa hoc
My tién hanh: nhém thit nhit do Wasserman va Taylor & trudng dai hoc
Cornell va nhém thi hai do De Luca & trudng dai hoc Wiscosin. Nam 1966,
Wasserman va cOng su di tich dugc mot protein lién két véi Ca & vich rudt
cla gia cAm, chudt, chd, lon, bo... Protein lién két nay hinh thanh 60 gid sau
khi bo sung vitamin D va lam tang h4p thu Ca. De Luca (1966) di chiing minh
ring: nhiéu hoat dong sinh hoc clia vitamin D tién hanh théng qua cidc sin
pham trao déi dugc hinh thanh trong gan va than.
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Vitamin D5 (cholecalciferol) hap thu vao mau dén gan, & gan chiing dugc
thiy phan thanh 25-hydroxy cholecalciferol (viét tit 25-OH-D;) nhg 25-
hydroxylaza. Tdng s& lugng 25-OH-D; duge hinh thanh nhiéu hay it do gan
diéu khién. Gid trj sinh hoc cta 25-OH-D5 In hon vitamin D3 1,5 - 5 1dn, khi
dung né dé phong hay chita bénh coi xuong c6 hiéu qua hon diing vitamin D,
vi 25-OH-D5 xtic 1ién nhanh viéc hdp thu Ca & rudt va huy dong Ca & xuong.
25-OH-D4 khi dén than lai bi thay phan ti€p dé bi¢n thanh 1,25(OH),-D4 hoic
24, 25(0H)5-D5. San pham thdy phan 1,25(0H),-D5 duge coi nhur hormon
sterol kich thich niém mac ruét hinh thanh cic ARNm dé téng hop protein lién
két véi Ca+t, tao pH thich hgp gidp Ca hap thu vao mdu ciing nhu van chuyén
Ca vao xuong ciing vdi photpho. Hoat tinh sinh hoc cua 1,25-(OH),-D; ¢6 hoat
tinh manh nhat, gdp 3,6 tdn 25-OH-D;.

Vitamin D3 Da

!

Gan Vitamin D5 - 25 hydroxylaza
lxowm
PO, va
yéu t6 khdc 25 - OH - Dy - la-hydroxylaza

Than 1,25-(OH),- Dy
1,25-(0HV T WH\
CaBP
PTH

Tuyén

can giap | Ruot

A HPO 4+

So doé 1.4. Trao doi chuyén héa vitamin D, Ca va P

I

|
i

Khodng héa
Xuong

| 8,8 - 10,4mg%
Ca mau
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Nhu vay, vitamin D d3 tham gia vao qua trinh héap thu Ca & niém mac ruét
thong qua cic thong tin di truyén.

1,25-(OH),-D diéu ti€t Ca huyét tuong giong nhu hormon parathyroit
(hormon tuyén can gidp) va canxitonin. Khi khiu phin c¢6 luong Ca binh
thudng hodc cao thi than giam sy tdng hop 1,25-(OH),-D; va ngugc lai, khi
khau phin nghéo Ca thi sy téng hop 1,25-(OH),-Dy dugc tang cudng. (Xem
50 d6 chuyén héa vitamin D).

O xuong, 1,25-(OH),-Dj kich thich su hda tan clia khodng xuong dé chuyén
vao maduy, tang cuong qua trinh c6t hda, khodng hda xuong, giip cho qua trinh
1di hap thu muodt photphat & 6ng than.

Khi thi€u vitamin D, dnh hudng dén qua trinh hap thu Ca, P lam qua trinh
khodng héa, cot hda kém, dong vat non bi coi xuong (rickets); dong vat
trudng thanh bi mém xuong (osteomalasia) x6p xuong, loang xuong; gia cam
dé tring thiéu Ca s& 1am cho vo tritng mong dé va.

7.2.2. Liéu cao vitamin D gdy doéc

Liéu cao vitamin D gay ngd doc va sy & dong Ca trong cdc md mém: phéi,
than. N&u cho Ign con sau cai sita uéng liéu cao: 250.000 Ul vitamin D5 trong
4 tuan s€ lam giam thu nhan thdc dn, giam sinh trudng va lam cho gan sung
to, Xxuat hién vét loét & cudng hong, hoai tir & phoi, tim, than. Néu cho lgn cé
khoi lugng 20 - 25kg sir dung liéu 473.000 Ul/kg thitc an s€ lam cho lgn chét
sau 4 ngay (Long, 1984). Li¢u cao vitamin Dy doc hon D,.

7.2.3. Nhu cau va nguén cung cdp

Nhu cdu vitamin D4 cua lgn ghi & bang 1.14. Trong chan nuéi tu nhién,
con vat duoc chan tha ngoat trdi, nhg tic dung cua dnh sdng mat trdi ma chat
7-dehydrocholesterol bi€n doi thanh vitamin D3, théa man duge nhu cdu cho
chdng. Trai lai rrong chan nudi cong nghiép, con vat bi nudi nhdét, kha niang ty
tdng hop vitamin D5 khong thuc hién dugc. Vi thé, cdn phéii b sung vitamin
Dj vio khiu phén. Tuy nhién, can chii y lugng bd sung qua du thixa s& gay doc:
luong Ca hdp thu nhiéu, tich 1y khap noi trong cd thé (trén thanh mach méu
lam mach gidn d& v3, trong bé thin lam suy than).
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8. Vitamin E
8.1. Cau tao
Vitamin E ¢6 4 dan chét 1a a-tocopherol, B-tocopherol, y-tocopherol va 8-toco-
pherol. Hoat tinh cuta a, 8, y va d-tocopherol lan luot 1a 100, 30 - 40, 10 va 1.
CHs
HO.

CHs
|
CH,4 ] CHz —CH2-CH2-lCH-CH2 -CHz-CH2 -CH-CHz-CHz-CHz-(I)H
o I
CHs CHs CHa CHs CHs

a - Tocophero!

+ 1 Ul = Ilmg DL-a tocopherol-acetat

8.2. Chirc nang sinh hoc

Vitamin E c¢6 chitc nang: chdng vo sinh, chdéng 6xy hod sinh hoc trong co
thé va trong thic an.

Vai trd chéng vo sinh cha vitamin E dugc phdt hién tir 1au, tuy nhién gin
day nguoi ta thay vai trd nay chi rd trén chudt va ga tréng, con d dong vat nuoi
nhu bo hay lon thi khéng 5.

Vai trd quan trong cta vitamin E chinh la chong 6xy hod sinh hoc, ngin
chan sy hinh thanh cic peroxit va bao vé céc axit béo chura no. Né&u thi€u vita-
min E thi cdc peroxit hinh thanh tan cong gay bénh tich trén tiu ndo (bénh
viém nhiln ndo), trén co (bénh trang co, teo co). O 1on, néu thidu vitamin E,
sat hoa tri hai (Fe2+) dé 6xy hod thanh sét hod tri ba (Fe3*+), chitc nang hong
cau va hé théng cytochrome bi réi loan.

Selen ciing c6 vai tro chéng 6xy hod nhu vitamin E (Se ¢é trong thanh
phdn mot enzym cé tdc dung phd hay cdc peroxit da hinh thanh), cho nén
ngudi ta thudng bd sung vitamin E cling v8i Se vao thitc dn clia ddong vat nudi.

8.3. Nhu cdu va ngudn cung cap

Nhu cdu vitamin E ghi & bang 1.15 cén chi ¥ khdu phén ¢6 nhiéu chat béo
thi cdn tang ham lugng vitamin E. BHA mot chéit chdng o0xy hoa (butyl
hydroxy anisol)) ¢6 thé thay thé mot phéan vitamin E.

Vitamin E c6 nhiéu trong 14 xanh, mam hat, tuy nhién khi say 14 co, khi
nghién hat thi s& phd hiy tocopherol.
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Bdng 1.14. Mitc vitamin thich hop cho lon
Huéng ddn mirc bo sung{!}(Roche, 2000)

vanin | wiioaidon | “USE ing |G- e
dén 10kg) - |(20-50kg) | thit) giéng
A (Ul) 10 - 20.000 10-15.000 | 7-10.000 | 5-8.000 | 10- 15000
D, (Ul 1.800 - 2.000 1.800 - 2.000 | 1500-2.000 [ 1000 - 1500 | 1500-2.000
E (mg) @ 60 - 100 60 -100 40-60 30-50 60-80
Ks 2-4 2-4 15-3,0 1,0-1,5 1-2
(menadione)(mg)
B, (mg) 2-4 2-3 1-2 05-15 1-2
B, (mg) 6-10 5-8 4-6 3-5 5-9
B, (mg) 4-6 3-5 2-4 15-3,0 3-5
B,, (mg) 0,04 - 0,06 0,03-0,04 |002-003| 0015- |0,02-0,03
0,025

PP (mg) 40-50 30-40 20-30 20-30 25 - 45
D-Pantothenate 15-30 15 -25 12- 20 10-18 18-25
(mg)
Axit Folic (mg) 15-25 1-2 06-1,0 05-10 3-5
Biotin (mg) 0,15-0,3 0,15-0,3 015-025| 0,1-0.2 03-05
C (mg)® 100 - 200® 100 - 200© 200 - ‘500‘7’
Beta - caroten - 300®

(1) Thie b6 sung/kg thire n khé khong khi; (2) Ham lugng chat béo khdu phin >3% -
mitc bd sung Smg cho 1% chit béo trong thitc an; (3) Cho sirc dé khéng thich hop: bé sung
150mg/kg thitc an; (4) Cho chat luong thit ngon: b sung150mg/kg thic an; (5) Khuyén céo
str dung khi bi stress nhié¢t do cao (ndng); (6) Vitamin C dang phosphorylated; (7) Thich hop
cho kha nang sinh san cta lon due; (8) D@ tang ty 1¢ thy thai Ion ndi: bd sung hang ngay vao
thitc an cho mdi Ign ndi tir 2 tudn trude khi cai sita dén khi lon ndi chdc chin cé chira 1ai.
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9. Vitamin nhom B va vitamin C

Vitamin nhém B va vitamin C 14 nhitng vitamin hoa tan trong nudc. Vitamin
nhém B gém cé vitamin B, B,, B3, Bg, By5, biotin, cholin, folacin, niacin. Sau
day la bang tém tit vai tro dinh dudng cia cédc vitamin trén (Bang 1.15).

Bdng 1.15. Tom tdt vai trd dinh dudng cdc vitamin
hoa rtan trong nuoc

Tén vitamin

Chitc nang sinh hoa

Triéu chitng thiéu

Ngudn cung cip

1

Biotin

Choline

Folacin
{axit folic)

Inosito/

Niacin (Axit
Micotic, Nicotin
-amide)

Coenzym cho cac phan
ung chuyén CO, tir chat
nay dén chét khac trong
chuyén hoa carbohydrat,
lipit va protein.

Chalin ¢6 tac dung ngan
nglta héi ching gan
nhiém ma, tham gia vao
st truyén xung dong than
kinh (thénh phan clia
acetylcholine).

Thanh phan cba coenzym
tetrahydrofolic acid trong
trao dai protein

Ket hop vdi cholin ngan
ngifa xa cing déng mach,
bado v& tm, gidm
cholesterol huyét,

Thanh phan cla coenzym
NAD va NADP trong
chuyén hoa carbohydrat,
md va protein.

o lgn chan sau bi ligt, ran
nit mang, phit. Ga con va
ga tay con bi phu va
perosis. Ty 1& nd clia tnng
@a giam r rat,

Gan nhiém m& & hau hét
cac loai, gidm sinh truéng.
Ga va ga tay bi perosis. Lan
dyc bi gidm kha nang sinh
san,

Thiéu mau & déng vét non
va ¢6 chlfa, G4 con cham
I6n, mat mau léng.

Khéng cb triéu chimg gi dac
biét,

Lon bj fa chady, nén, pha,
cham 16n, gdy y&u. Ga co
bo Iong thé, xa xac, phu.
Ché cb hién tugng Iui den,
13n thurang & miéng.

Biotin tang hap.

Bot o, tdm gao, ndm
men, kho dau  hudng
duang va kho dau bang.

Cholin chlaride, cam gao,
mam lGa mi, n3m men,
kho cai dau, bot ca,

Folacin t6ng hap, nam
men, mam lua mi, kho dé
tuong, khé béng, khod
fanh.

Inositol tang hap, gan, bot
chanh, nim men.

Niacin t6ng hap, cam gao,
ndm men, hai s&n, gan
dong vat,

62



Axit
pantothenic
{vitamin B,)

Riboflavin
{vitamin B,)

Thiamin
(vitamin B,)

Vitamin By
(pyridoxine,
pyridoxal,
pyridoxamine)

Vitamin B. 12
(cobalamins)

Vitamin €
(axit ascorbic)

Thanh phan clia Acetyl-
coenzym A can cho sy
chuyén hoa carbohydrat,
lipit va pratein.

Thanh  phan  coenzym
FMN va FAD trong chuyén
hoa nang lugng.

Coenzym cho qué trinh
chuyén hoa carbohydrat.
Tham gia vao hoat dong
cla chic nang than kinh
ngoat bhién, duy tri tinh
ham an.

Coenzym pyridoxal phos-
phate cho sif chuyén hoa
protein,

Coenzym cobamide trong
sy hinh thanh mau dd va
duy 1ri sy phét trién binh
thuang clia mé than kinh.

Tham gia qua trinh hinh
thanh collagen, chuyén
héa tyrosine va trypto-
phan, chuyén hoa ma va
kiém soat cholesteral, hap
thu va van chuyén sat,
lam bén mao mach. Co6
vai trd chang dxy hoa.

T4t ca cac loai bi gidm sinh
trudng, mat 1dng, viem rudt,
Lon cé ‘budc di chan
ngdng”, ga bi phi va chét
phdi.

Giam sinh trudng & tat ca
cAc loai. Lon cham iam, thigu
mau, ia chay, mat bj ma duc,
gabj cong queo ngon chan,

Giam su ham a@n, giam trong,
réi loan tim mach, ga con bi
viém than kinh da phat, Ga
mai gidm san fugng timg,

Lon gidm 3n, chdm Ién, co,
giat. Ga con cham sinh,
trudng, long phét trién kém.
Ga mai bj gidm sirc dé tring,
va ty 16 nd clia tnimg.

Giam sinh trudng, lon n&i
gidm kha nang sinh sén.
Giadm ty Jé nd clia trimg ga.

Gay bénh scorbus, sung va
chdy mau chan réng, yéu
xuong (lon, gia cam ¢é thé
ty téng hop dugc vitamin C
trong ca thé).

Calcium pantothenate.
Tam gao, ndm men, whey,
bot co.

Riboflavin 18ng hop, nam
men, whey, sifa khu ba,
gan, ¢0 xanh.

Thiamin  hydrochloride,
Thiamin mononitrat. Cam
gao, ndm men, khd dau
béng.

Bot thit, bat ca, phu pham
Itia mi, ¢d xanh.

Vitamin B4, tong hop, pro-
tein nguan gac dong vat,
san pham 1én men.

- Chanh, b3 chanh, ¢
xanh,
- Vitamin C rat dé bi phal-
hily khi du trir va ché bién.

- Vitamin C va gia cAm:

Co thé gia cdm c6 thé tdng hop duge vitamin C. Trude day nhiéu nha dinh
dudng it chd y dén vitamin C. Tuy nhién trong thoi gian gin day, nhiéu th{
nghiém bé sung vitamin C d4 ¢6 tdc dung t6t dén siic khde ciia gia cAm.

Nhiéu thi nghiém tap trung vio nghién ctfu viéc b8 sung vitamin C trong
diéu kién stress khi ma nhu cdu vitamin C ting cao nhung su téng hop vitamin
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C trong co thé lai bi gidm, din dén gay thiéu vitamin C. Hon thé, viée tdng hop
vitamin C ctia co thé kém hiéu qui trong giai doan con non va gia.

B6 sung vitamin C trong giai doan ga con ¢6 téc dung lam cho xuong chic
hon, & ga mdi dé giai doan cudi ¢6 tic dung 1am cho vé triing chic hon va lam
giam ty 1é triing bi dap va.

Vitamin C tang tdng hop collagen trong qud trinh hinh thanh xuong, noi
ma vitamin C cin cho qud trinh tich liy va k&t néi cua prolin va lysin.
Farquhason va cong su (1998) cho biét vitamin C anh hudng dén qui trinh
phét trién dia dém cho sy hinh thanh xuong, ga con dugc bé sung vitamin C
da lam tang lugng collagen va proteoglycan, day 1a hai nhan t6 quan trong cho
viée hinh thanh dia dém.

D61 véi qud trinh hinh thanh vo tritng: du vitamin C [a nhan td quan trong
giip cho qud trinh chuyén vitamin D thanh dang hormon hoat déng canxitriol
(1,25-(OH),D5. Dang hoat dong nay con 1am tang hap thu Ca ¢ rudt va lam tang
Ca huyét tuong giip cho qua trinh khoang hod cua xuong (Deluca, 1992).

Weiser va cong siz (1990) cho biét bd sung vitamin C lam tang chuyén vita-
min D thanh canxitriol, 1am tang hoat déng cta protein lién két véi Ca & ruét,
tang chuyén hoa Ca. Farquhason vi cong su (1998) cho biét viéc bd sung vita-
min C cho ga con d3 lam tang luong canxitriol trong mau. Twong ty, Orban va
cong su (1993) cho biét mic ion Ca mau tang (P < 0,03) khi bé sung 500ppm
vitamin C trong thifc an. Pardue va William (1990) cho biét hiéu qué téng hop
canxitriol & ga con la 16,6% tang dan dén 33,3% & 20 - 30 ngay tud.

Bdng 1.16. Anh hudng ciia viéc bé sung vitamin C dén su hinh thanh
xuong trén ga con (bé sung 100ppm C va thifc dan cho ga con
tir I ngay ruoi sau khi né) (Weister va cong su, 1990)

Khaoi lgng xuong |
Micvitamin D, | (Theo khéi lugng kho cia xuang ngén chan)
(Ullkg TA) Déi chimg BC + vitamin C (100ppm TA)
160 2,08 22
320 238 256
640 246 262
L 1280 2,43 2,56
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Ngoai ra bé sung vitamin C cho gi con lam tang trong cao hon.

Tdc dung cta viéc bd sung vitamin C dén su phat trién cla xuong trén ga
con con ¢6 hiéu qua dén 5 tudn tudi khi ga hoan toan c6 khé nang tu téng hop
vitamin C (Weiser va cong su, 1990).

Orban va cong su (1993) nghién citu bélsung vitamin C cho ga dé giai
doan cudi cho thay: Do hiéu qua tdng hop vitamin C gidm khi ga gia di, xuong
s€ gion dé gay hon do huy dong Ca dé tao vo triing, vo triing mong dé v hon
do kha nang huy dong Ca tir xuong gidm, do dé bé sung vitamin C v&i luong
2000 - 3000ppm trong thic dn vao giai doan cudi cia ky dé tring di cé tic
dung lam vo tring diy hon, giam ty 1é tring bi dap v, ting Ca huyél twong,
khodng tong s6 va khai luong riéng ctia xuong tang, khai luong va khai luong
riéng cua tring tang 1 - 5%.

Weiser va cong su (1990) cho biét, b sung 100ppm vitamin C trong thiic
an cho gi dé tr 71 - 79 tuén tudi. Ty 1& trimg dap v3, vo mong & 16 ga dé
khong bd sung D va C 12 16,48% & 79 tudn tudi. Khi bé sung 2ug D & dang
canxitriol [1,25 - (OH),D4]1 thi ty 1é nay gidm con 13,75%. bicu gay chi y
hon 12 khi bd sung 100ppm C va canxitriol thi ty 1& triing vo mong va dap vo
chi con 8,62%. B6 sung thém vitamin C di 1am giam téng s6 37% s6 tning bi
dap v& va vo mong so vdi 16 chi bd sung D.

Can cit vao cac két qua nghién ctu nay, NRC va Roche khuyén cdo nén
b6 sung thém 100 - 200ppm vitamin C vao 3 tudn tudi ddu clia gi con va k¥
dé tring cudi clia ga de.

10. Mot s chat khang vitamin

- Thiaminasa c6 trong cd s6ng va mot s6 ngudn thitc dn, 1a chat d6i khang
voi Thiamin (By). Pyritiamin 1a chat d6i khang khdc coa B,.

- Dicumarol c6 trong mot s& loai thic n 1a chat d6i khdng, ngan can hoat
doéng cua vitamin K.

- Avidin c6 trong long trang triing s6ng va chat streptavidin ¢6 trong ndm
Streptomyces la cic chat déi khang véi biotin.

- DAu m& bi 6i lam mat hoat tinh cta biotin va phd hay vitamin A, D va E;
¢6 thé phan hily mot s§ vitamin khic.

- Mot s6 kim loai nang doc c6 thé 1a chat khang vitamin va 1am ting nhu
cdu vitamin. Vitamin E 1a chat chéng doc d6i véi mét s6 kim loai nang (Cd,
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Hg, Pb), theo d6 lam ting nhu cdu vitamin E khi ¢ nhiéu nhiing kim loai
nang nay trong khau phin (McDowell, 2000). Chi 1am ting nhu ciu vitamin
B, (Donaldson, 1986). b6i véi ga con, khi b6 sung liéu 6,7mg B,/kg thitc in
da c6 tdc dong ngan can su doc cua chi hon la 3,0mg/kg thic in.

- Mot 56 vitamin lai 1a chat khang véi vitamin khac. Thira vitamin A cé thé
ngin can su chuyén hod clia mot s6 vitamin tan trong ddu md khic. Ham lugng
qué cao vitamin E lam xudt huyét & mot s6 loat gia stc va lam giam hép thu
cha vitamin K. Mudon chita bénh xuat huyét chi cin bd sung thém vitamin K.

- Dich chiét protein 14 cay ho dau Alfalfa lai 1a chat khing vitamin By va K,
1Am giam sinh trudng, giam khing thé trong mau clu (Tsiagble va cong su, 1987)

* Viée sudung chdat khdng khudn:

Viéc sl dung mot s6 thude khang khudn da 1am ting nhu ciu vitamin do
lam thay déi hé vi sinh vat dudng tiéu hod va ngan can sy tdng hgp clia mét
6 vitamin. Khi str dung sunfamid c6 thé Jam tang nhu cau moét $6 vitamin:
biotin, axit folic, K (Perry. 1978).

- Ham lugng thap cua mot s6 chat dinh dudng cling 1a nguyén nhin lam
giam su hip thu ctia vitamin. Ham lugng chat béo thdp trong khau phan lam
gidm su hap thu cda cdc vitamin tan trong ddu m&. Do gia chat béo dat nén
mot s nha chan nuoi st dung lwong thdp trong khiu phan dé ha gia thanh
thic an, dan dén lam giam sy hap thu cla cic vitamin tan trong diuv m&
(Hoffmann - La Roche, 1978).

11. Mdt s6 nhan t6 anh hudng dén dé bén ctia cac vitamin

Mot s6 nhan t6 anh hudng dén do bén clia vitamin dugc trinh bay d so do
1.5 va bang 1.17.

Nhiét dg

Do dm

pH

Oxy

Anh sing
Khoéng vi lugng
Chdt ic ché

Su d6i khang
Nang lugng
Thot gian bao quan J

M\

So do 1.5: Mot s6 nhan 16 anh huong dén dé bén cia cdc vitamin
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Nhiéu vitamin bi phan hay trong qud trinh san xudt premix va thidc an hén
hop. Mot s6 nhan t6 bit loi d6i véi vitamin, d6 la: d6 4m, 4p sudt (qua trinh
ép vién), nhiét, dnh sdng, su 6xy hoa - khlr, ddu md 61, khodng vi lugng, pH
VA su tuong tdc gifra cdc vitamin, chdt mang, enzym va thic an bé sung (NRC,
1973; Jones, 1986 va Gadient, 1986).

Do 4m 12 nhan t6 ddu tién lam gidm do bén clia cdc vitamin trong premix
va thic dn. Nude 1am phd vd cdc ciu tric hod hoc cha vitamin. Vi du, nudce 1am
cho mot s6 san pham vitamin A dé két hop véi 6xy. Cac chat khodng vi luong.
axit vakiém s& phan ttng véi nhau trong moé: truong 4m. D6 4m 1a tic nhan lam
cho mu6i an, khodng vi lugng va nhitng hoa chat khac phan dng vdi nhau, cic
phan iing ndy khong xdy ra trong moi trudng khé. Diéu nay cho thay, do am la
tac nhan lam cho cdc vitamin phan itng véi cdc thanh phan dinh dudng khic
trong thic an. Christensen (1983) khi nghién ctu d¢ bén cla vitamin A cho
thay: trong diéu kién nhiét 46 va dé am thap thi lugng vitamin A con lai 88%
sau 3 thang du trit, 86% trong diéu kién nhiét do cao va do am thdp, va chi con
lai 2% trong diéu kién nhiét d6 va do am cao. Diéu nay cho thiy do dm cao i
nhan t& chi y€u lam phan hiiy vitamin.

Bdng 1.17. M¢r s6 yéu 16 bén ngoai anh hwong
dén do bén cua cdc vitamin

Vitamin | Nhiétdé | Oxy Béam | Anhsang Axit Kigm

A XX XX X XX X 0
D, X XX X X X 0
E X 0 X X X X
K, X X XX X XX 0
B, X X X X 0 XX
B, 0 0 X X 0 0
B, XX 0 X X X 0
B., X X X 0 0 0
Canxi

Pantotenat X 0 X 0 0 0
PP 0 0 0 0 0 0
Biotin 0 0 X X 0 0
Axit folic XX 0 X XX XX 0
C 0 XX XX 0 0 X
C dabao vé 0 0 0 0 0 0

(o)}
~




Mot s6 nguyén t6 khoang vi lrgng nhu déng (Cu), kém (Zn), sat (Fe), man-
gan (Mn), selen (Se) khi tron véi vitamin 1am pha hdy cdc vitamin. Ion kim loai
tu do phd huy manh cac vitamin, sau d6 la dang sunfat, cacbonat va dén oxit.
Ciéc vitamin tan trong ddu md thi dang este bén vitng hon dang alcohol. Nhém
hydroxy cua rugu dé bi 6xy hoa. Nam mach noi d6i ctia Retinyl axetat rat dé
bi 6xy hod. Vitamin A trong premix vitamin bén vifug han trong premix vita-
min - khoang, vi cac chat khodng vi lugng la tdc nhan [am 6xy hod nhanh 5
mach n6i doi (Gadient, 1986). Dove va Ewan (1991) xdc dinh d6 bén cua alfa
- tocoferol trong thic an khi trdn va khong tron véi cdc chat khodng vi lugng.
Sau 3 thdang du trit trong diéu ki¢n nhiét do 25 hay 30°C, lugng vitamin E con
lai tuong dng 1a 50% va 30%. Nhung néu hén hop véi 245ppm Cu & dang sun-
fat thi lugng vitamin = 0 % chi sau 15 ngay du trit. Do d3, cin han ché tron
cdc nguyén t& khoang vi luong, muéi an véi vitamin.

Bdng 1.18. Po bén cua cdc vitamin trong thiic an

Vitamin Ty 1& mat Hoat tinh con lai sau théi gian du tr (%)
o e
Chthang) i ang | Sthang | 12thang | 18 thang | 24 thang

A 9,5 55 40 30 16 9

D, 75 62 50 39 25 15
E axetat 2,0 88 83 78 70 62
K (MSBC)™ 17 33 17 10 30 1,0
K (MDPB) ™ 19 38 23 14 50 2,0
B, HCI 1" 50 35 25 12 6.0
B, Mononitrat 50 74 63 54 40 29
B, 3.0 83 76 69 60 48
PP (axitnicotinic) 4,6 75 65 57 43 32
Canxi Pantotenat 24 86 80 75 65 56
B; 40 78 69 61 48 38
Biotin 4,4 76 67 58 44 34
Folic axit 5.0 74 83 54 40 29
B, 14 92 88 84 78 71
C (axit ascorbic) 14 92 88 84 78 7
Khéng boc 30 12 40 1,0 0 0

Cé boc'? 7,0 65 52 42 27 17
Colin 1,0 94 91 89 83 78

(1) Menadion Sodium Bisunfit Complex va Menadion Dimethyl Pyrimidiol
(2) Boc vai Ethylcellulose
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V. DINH DUGNG KHOANG

1. Phan loai chat khoang

Trong s6 trén 100 nguyén t6 hda hoc ghi & bang tudn hoan Mendeleep,
ngudi ta tim thay téi trén 70 nguyén t6 c¢6 mat trong cd thé ngudi va dong vat.
Dua vio nhu cdu va su ¢6 mét & trong co thé, ngudi ta phan chia ra cic chat
khodng da lugng va cac chat khodng vi lugng.

- Nhitng chat khodng ¢6 lugng 16n duoc tinh theo g/kg hoac bang % goi
la khodng da luong.

- Nhitng chat khodng ¢6 lugng nho duge tinh bang mg/kg hay ppm (part
per million = phéan triéu) goi la khodng vi luong. Ham luogng mot s6 chat
khodng trong co thé dugc trinh bay & bang 1.19.

Bdng 1.19. Ham ligng mét so6" chdt khodng trong co thé

Khoang da lugng % Khoang vi lugng ppm hay mg/kg

Ca 15 Fe 20-80
P 1,0 Zn 10 - 50
K 0,2 Cu 1-5

Na 0,16 Mn 02-0,5
Ci 0,11 | 03-06
S 0,15 Co 0,02-0,1
Mag 0,04 Mo 1-4

2. Vai tro cua cac chat khoang

- Cdc chat khodng tham gia cdu tao t€ bao va mé: khodng c6 trong thanh
phan cla t&€ bao, quan trong nhat & td chitc xwong, rang 12 dang khodng
khong tan.

- Céc chat khodng tham gia tao dp suit thdm thau: 4p suit thdm thiu tao
béi céc ion: Na*, Kt , Ca*+, Cl-, HCO4-, H,PO, . Na dang NaCl va NaHCO,
diéu hoa 4p sudt thdm thau, cin bang acid base dang NaCl 95% bai xuit qua
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nudc tiéu, mot phdn qua mé hoi va phan. Na* phédn 1én t8n tai & dich ngoai bao,
1/3 t8ng 56 Na* ¢6 trong xuong. Thi€u ning thuong than giy tang bai tiét Na*
& nude tidu. Kali anh huéng dén hoat dong cla ca, dac biét 1a co tim. Kali tham
gia dan truyén thin kinh ciing Na*, diéu hoa can bang acid base va dp suét thim
thdu. Ha K+ madu giy moi co, liét, tim dap nhanh, dé kich thich. Cung Na*, CI-
déng vai trd quan trong tao 4p suit thim thiu giit nudc cho co thé va diéu hoa
can bang acid base. Ngoai ra, Cl- can thiét cho viéc tao HCl dich vi.

- Cic chat khodng tham gia hé thong dém. Trong nhidu hé théng dém clia
ca thé, hai hé thdng dém vé co tao ra 1a hé dém Bicarbonat (HCO4/ NaHCO,)
va hé dém photphat (NaH,PO,/Na,HPO, va KH,PO/K,HPO,) c6 vai tro rat
quan trong.

- Chit khodng 6n dinh protein & trang thdi keo trong t&€ bao mo. Khodng
c6 tic dung dac biét d6i vai trang théai 1y hda cua protein trong t€ bao. Mirc
do hoa tan, khuéch tham ctia nhiéu loai protein phu thuéc vao ndng do mot s6
ion, do d6 nhitng chitc nang sinh 1y t& bao cling phu thudc rit 16n vao néng do
va 1y lé cdc ion nhét 1a muoi & dang phiic hop véi protein.

- Mot s6 ion cé vai trd dac biét khdc nhu kich thich hay kim ham enzym:

Cl- kich thich amylase, Pb™, Hg** Cu** kim hdm hoat déng ciia nhiéu
men, Ca tham gia qua trinh déng mau, dan truyén than kinh, Fe tham gia cau
tao hemoglobin va cdc cytocrom chita sat...

3. Vai tré dinh dudng

3.1. Khodng da lugng

3.1.1. Canxi, photpho, magie (Ca, P, Mg)

Trong co thé, Ca chiém 1,3 dén 1,8% va P chiém 0,8 dén 1% khéi luong,
99% Ca, 70 - 80% P, 65% Mg cta co thé tap trung trong xuwong va rang. Ca cling

P chi yéu tao thanh nhimg tinh thé hydroxy apatid: (3Ca3(PO4),Ca(OH),
(75%); canxi carbonat (10%), canxi citrat, photphat magie...

*Vai tro cua Ca:

- Ca cung P cdn tao nén xuong va rang, rit cdn cho sinh trudng va phat
trién cha co thé dong vat, c6 mot vai trd chung 14 cfu tao bd Xuong. Bé xuong
ngoai vai trd [a bo khung vitng chac clia co thé con 12 kho du trit Ca va P. Dong
vat tiét sira hay dé tritng phai huy dong Ca va P trong xuong dé tao sita hay vé
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tritng. Néu khdu phin an thi€u hai chit khodng nay, bd xuong sé& chiu anh
huong trude tién. Con vat non thi bi mém xuong, con vat trudng thanh thi bi
loang xuong.

- Xiic tic chuyén protrombin thanh trombin (trong co ché dong mau). Khi
té chiic bi tdn thuong, men tromboblastin ducc gidi phéng tir t& bao bi tén
thuong hodc tir ti€u cdu. Men nay xic tic su chuyén déi protcin protrombin
trong mau thanh trombin, qud trinh chuyén déi nay can c¢é su tham gia cla
canxi. Néng d6 Ca huyét tuong duge duy tri 6n dinh trong gidi han hep cho
phép co cuc mdu trong thoi gian nhanh nhat.

- Ca trong dan truyén xung dong than kinh, duy tri chitc nang binh thudng
ctia mo6 than kinh, hép thu vitamin B|,, qud trinh co co. Hoat hda enzym tuy
trong tiéu héa ma.

- Anh hudng dén hoat dong sinh 1y clia md co van, co tim, co tron.

- Duy tri diéu kién binh thudng trong t&€ bao dé tao nén hiéu dién sinh hoc
trén mat mang t¢ bao. '

- Xlic tdc trypsin trong tiéu hoa protein

*Vai tro cda P.

P 1a thanh phan cua photpholipit, photphoprotein (“protein dinh dudng”,
cdu tao mang t€ bao), axit nucleic (trong nhan &€ bao, 1a thanh phén tao vat
chdt di truyén), tham gia thanh phan cta hgp chat du tri nang lugng nhu ATP.

Do giit nhitng vai trd quan trong nhur trén nén khi thi€u Ca va P trong khiu
phan, dong vat dang sinh trudng s& cham Idn, coi coc, gay yéu; ddng vat sinh
san s& cham dong duc, ty 1€ thu thai thip; gia cdm dé tring s& giam san luong
tring, giam chat lugng vo tritng (mdng vo, vo san sui, dé va); dong vat ti€t sira
s€ giam san lugng sira va khi nguon du trit Ca va P trong xuong bi can kict thi
khong con kha nang sinh san, tudi san xuat bi rit ngin lai. B sita cao sin,
dau ky tiét sita hay bi bénh sét sira, giam Ca huyét thanh, than nhiét ha thap,
tat ca chitc nang bi dinh tré, con vat mé man (céch chita: tiém gluconat canxi
vao mau hoic ¢ thé phong: cung cép di khodng trong giai doan mang thai
va thoi ky can sira. Tiém vitamin D5 3 - 4 ngay trudc khi dé).

Ty 1& Ca: P thich hgp trong khdu phin 2:1

Ty 1& Ca: P12 1:1, khdu phén thi€u Ca, thira P, khong tich liy Ca & xuong,
Ca dugc huy ddng & xuong ra.
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Ty lé Ca: P la 3:1, khdu phan thira Ca, thi€u P, su hdp thu khoing giam,
P bién thanh tricanxi photphat thai ra ngoai.

Khi khdu phén thi€u Ca v P, cin phéi bd sung bing ngudn thitc an giau
Ca va P. Kh4u phan loai nhai lai thuong thi€u P, khdu phan gia cAm thudng
thiéu Ca. Thitrc an thuc vat nghéo Ca va P hon thac an dong vat. Trong thitc dn
thuc vat, P phan 16n & dudi dang axit phytic rit khé 10i dung. Vi du: ngo, cdm
gao, cam mi, P dudi dang axit phytic chiém tdi 2/3 - 3/4 lugng P tong s6; kho
d6 tuong, kho lac, cao luong P dudi dang axit phytic chiém t6i 1/2 - 3/4 luong
P tong s6.

Bdng 1.20. Tich liiy ciia mét s6 chadt khodng/100g protein
tich liy trén lon (Whitemore va Elsley, 1979)

) - } Lugng khoang tich lity
Cac chat khoang (/100 protein tich 1y ~ 450 g thit nac)
Ca 6-8
P 25-40
Na 0,5-10
K 1,0-2,0
Mg 01-03

Chi ¢6 loai nhai lai, nhd ¢4 vi sinh vat da cd, san sinh dugc enzym phytase
méi phan giai duoc axit phytic va giai phéng P d€ hap thu. Loai da day don nhu
lon va gia cdm khéng c6 phytase, cho nén khong loi dung duoc axit phytic. Vi
thé, v6i nhitng khiu phin cha lon va gia cdm, chii y€u 12 thitc n thuc vat, thi
phai bé sung thém P ngudn dong vat hay khodng vat nhu mono canxi photphat
(15,9% Ca va 24,6% P), dicanxiphotphat (23,35% Ca, 18,21% P), bot xuong
(24% Ca, 12% P va 0,64% Mg)... Ngudn cung cap Ca: bot vo s0, hén, mai muc
(30-35% Ca); CaCO4 (38% Ca); bot da voi (32% Ca).

3.1.2. Natri, kali va clo (Na, K, Cl)

Nat, K+ va Cl- 1a chat dién giai, khi co thé mat nude (do mat mdu, ia chay,
non...) s& mat chat dién giai, can bang dp suat thdm thdy giita trong va ngoai
t& bao bi réi loan, con vat ¢ thé chét. Cl- cdn thiét cho viéc hinh thanh HCI
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trong da day, c6 tdc dung hoat hoa pepsinogen thanh pepsin dé tiéu hoa protein.
Na* trong thanh phan cia NaHCO; cia nudc bot loai nhai lai c6 tic dung trung
hoa axit da co, giif cho pH da c6 6n dinh. Na* va K* ciing 14 thanh phén clia
hé dém clia co thé, gidp gilt can bing axit-bazo dich co thé.

Thi€u Na* va CI- trong kh4u phan lam giam tinh thém in, con vAt siit can,
gy yéu va gidm sic san xuat (gidm san lugng sita & con vat tiét sita). Miic
NaCl toi thi€u cho ga trong thidc an 12 0,2%, trung binh 0,4%. Ga dé triing gidi
han cho phép khong qua 0,8%.

Khau phin cé ham luong NaCl cao sé gay doc. Ga nhay cam véi su thita
Na va Cl hon Ion, 14 - 18g mudi an mdi ngay cé thé giét chét ga trong vong 8
- 12 gid. Mudi an hoa tan trong nude déc hon so vdi cung 6 lugng mudi trén
vao thic an. Nudc chira 0,9% mudi 42 gay doc, néu chita 2% lam cho tat ca ga
chét trong vong 3 ngay. Ga 4an kh4u phdn an ¢6 > 0,8% mudi an sé xuat hién
triéu ching: phan udt, ia chay. Khi mitc NaCl = 3%, trong vai gio ga ia chay dir
doi, phan keo chuyén tir mau xdm xanh sang 14 cay réi sang vang. Khi 1én dén
4 - 6%, su tiéu thy thic an giam, ga uéng nhiéu nudc, giam dé tritng va chél.
Binh thudng khau phin gia cdm chi cdn 0,3 - 0,5 % NaCl, con lon c6 thé ding
luong NaCl gip 3 14n so véi gia cdm. Chd ¥ phai cho con vat uéng du nudc.

Bb cé thé chiu dung dugc mot mitc mubi dn cao véi diéu kién cung cdp
dli nuc udng. Trong céc thi nghiém trén, bd duc vd béo dugc an khau phén
¢6 9,33% NaCl (tuong duong 733g NaCl/con/ngay) khong thdy cé anh huéng
x4u dén téc do sinh trudng hoic su thu nhan thic an. B cdi ¢6 thé an 1365¢g
NaCl/con/ngay trong vong 22 ngay ma khong thay c6 cdc dau hiéu ngd doc,
khong c6 thay déi mo hoc & than... con vat chi uéng nhiéu nuéc va thai nhiéu
nuée tidu. Liu NaCl gay chét d6i véi bo cdi: 1,5 - 3kg/con/ngay.

Bdng 1.21. Miic Na va K trong nudc bot cua bo

Na K Dénh gia mifc dam bao Na cho cd thé
mg/100ml nuée bot
> 300 <50 Thda man nhu cau
200 - 300 50 -150 Hai thigu, khang anh hudng dén nang suét
100 - 200 150 -200 Thiéu, nang suat stra giam
<100 > 250 Thiéu, nang suat stfa va ma sifa giam
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- Cach chin dodn su thiéu mudi an d6i vSi bo: theo Kolb (1971) va
Weisner (1972), can ¢t vao ham Juong Na va K trong nudc bot xac dinh béang
phuong phdp quang ké ngon lira, ndng do Na va K tiéu chudn tuong ing trong
nudc bot la: 330 + 30 va 30 + 10 mg/100ml (Bang 1.21).

3.2. Khoang vi luong

3.2.1. Sat - Fe

* Sie phdn bo clia sdt trong co thé:

Trong co thé, st hoat dong 1a Fe*t chi€m 60 - 73% ndm & héng ciu, 3 -
5% tham gia ciu tao mioglobin trong co, 0,1% tham gia cdu tao men ho hip
trong t€ bao; sat du tri: chiém 20%, dy trk & dang khong bén vitng trong gan,
lach, thy xuong, niém mac rudt 1a lién hgp Fe - protein: ferritin va hemo-
siderin. Trong ferritin cé 20 % Fe o dang ferric (Fe**+); trong hemosiderin ¢é
35% Fe & dang hydroxit sat 3.

* Sy hdp thu - chuyén héa Fe:

Fe dugc hip thu chl yéu & (4 trang. Hdp thu & dang Fett, thudng chi
khoang 5 - 10% cha téng s Fe thu nhan. Su hap thu Fe 16t nhit & mai truong
axit véi pH = 2 - 3,5. Vitamin C tang hap thu cua Fe do sy khir Fe*+* thanh
Fet+*. Histidine va lysine c6 tic déng thic ddy su hap thu Fe, do hinh thanh
phic chat phic Fe - axit amin hoa tan. (xem so d6)

Sit thanh ruot (Fett) — Ferritin niém mac rudt (Fe+++)

i

Siderophilin (transferin: ——— Hemoglobin ((Fe**)
sdt huyét tuong, sat lru dong trong mau Fe*r+t) = Mioglobin (Fe**)

a

Ferritin (Fettt) Gan

Hemosiderin Lich

So dé6 1.6. Chuyén héa sdt
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*Vai tro cia Fe:

Sat (Fett) tham gia cdu tao hemoglobin. Fe** trong cdc hemoglobin (Hb)
va myoglobin c¢6 thé gan vdi oxy phan tit (O,), roi chuyén chiing vao trong mdu
va du trit & trong co. Sat hem tham gia vao mat 56 protein, ¢4 val trd trong viéc
giai phéng nang luong trong qua trinh 6xy héa cdc chat dinh dudng va ATP. Sat
ciing gan v4i mot s6 enzym khong hem, cdn cho hoat dong cia t€ bao...

* Biéu hién khi thiéu Fe:

Néu c6 du st va thifc an thi lon con s€ ting trong rat nhanh (lic so sinh c6
khoi luong 1kg dén 21 ngay tudi ¢é the dat khai lugng Skg, 8 tudn tudi dat khéi
luogng 10kg). Tuy nhién, lon con thudng thi€u sat. Khi thi€u sét, lon con giam
tinh thém an, cham 10n, da nhan nhco, 16ng thd, ia chay. Nguyén nhén: ldc so
sinh ¢ 10g hemoglobin/100ml mau, d&€n 3 tudn téi chi con 3 - 4g/100ml mau.
Dé tang trong 1kg cdn 21mg Fe (c4n tich lily 7 - 11mg Fe/ngay). Trong sita me
chi cung cip Img Fe/ngay. Do dé, 2 - 3 ngay sau khi sinh cin tiém (50 -
200mg Fe-Dextran/con.

Khau phdn dn cé bo sung liéu cao Cu (250mg Cu/kg vat chit kho) cho lon
con sau cai sita d€ kich thich sinh truéng s& lam gidm hdp thu ciia sét, du dé
gay thi€u sit, gay thi€u mau, mac db sit vin dugc bé sung.

Chan doan: Lon khoe: lugng hemoglobin s& gidm tir 12,5 xuéng 8,5g/100ml
m4u tir so sinh dén 6 - 8 tudn tudi, sau d6 tang dan dén 13,5g/100ml & 5 - 6
thang tudi.

3.2.2. Dong - Cu

Déng (Cu) it hon sdt nhung giit vai trd sinh ly quan trong. Ngay tir nam
1928, khi nghién ctu vai trd cia 11 y&u t6 tham gia cdu tao mau, ngudi ta da
thay r6 khong yéu t8 ndo thay thé duge dong. Vai trd dic biét cia Cu 12 tham
gia thic ddy tao huyét, lam cho héng ciu non mau trudng thanh.

Cu con tham gia sinh téng hop catalase, peroxydase. Cu ttc ché hoat dong
cuia photphatase kiém, amylase, lipase, pepsin. Cu tang 6xy héa vitamin C,
thic d4y t€ bao sir dung vitamin K, E, hoat héa insulin va kich thich hoat dong
ctia hormon tuyén yén. Cu tham gia hinh thanh 16ng do c6 kha nang 6xy héa
chuyén nhom -SH thanh S-S (disulfur). Cu tham gia tao sic chat cia long nhd
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men ¢6 Cu, tysosinase chuyén tyrosine thinh melanin. Thi€u Cu, l6ng mat mau.

Khi thiéu Cu, bd ¢6 hién tuong rung 16ng xung quanh mat, ddu géi, trong
tai, long mat mau, c6 mau xin tho, cdi xuong, sung khoeo chan, gay thigu méu,
giam ty 1€ thu thai & bd cdi, gy sat nhau, giam kha ning tiét sira.

Gia cim, lon, ngua khi thi€u Cu s& giam sinh trudng. Lon thit thuong diung
liéu cao Cu: 125 - 250ppm dang CuSO,4.5H,0 (25% Cu) bd sung trong khiu
phdn an ¢6 tdc dung kich thich sinh truong. Mirc 250 ppm Cu tuong iing véi
mic 0,1% CuSO,4.5H,0 trong thitc an hén hop. Néu dung mitc 500ppra Cu
trong khau phan s& gay ngd déc cho lon.

3.2.3. Kéem - Zn

Zn phan b khip noi trong co thé va dam nhiém nhiéu chic ning trong
trao d4i chit clia axit nhan, tong hop protein, phan chia t€ bao. Néu thi€u Zn
thi qud trinh sir dung axit amin trong téng hop protein khong duge hoan thanh.
Néng dd Zn cao nhit & da, 16ng, mot it & Xxuong, mau. Zn con tap trung nhiéu
O tuyén yén, tuyén tuy va tuyén sinh duc. Zn 13 thanh phan cia nhiéu enzym
nhu dehydrogenase, photphatase, carboxypeptidasa... Zn cé mat trong thanh
phén cua insulin. Zn lam tang hoat ddng cla insulin, hoat héa arginase,... Zn
tham gia chuyén hdéa mot sé vitamin va c ché histaminase. Chuyén hda Zn
trong co thé diéu hoa bdi tuyén gidp trang. Hon 200 phan ing sinh héa duge
x4c dinh cé su tham gia clia Zn. Mot trong nhitng vai trd ro6 nét nhdt cta Zn
12 chita chuong trinh gen trong axit nucleic. Zn cin thiét cho qua trinh tdng
hop gen, cho sao chép ADN c¢6 sidn dé t€ bao nhan lén. Thiéu Zn s& anh hudng
dén su nhan lén cia t€ bao, giam sinh trudng, sinh san, tinh mién dich.

* Bénh da héa sung (parakeratosis) khi thiéu Zn:

- Lon thi€n Zn bi bénh da héa simng (parakeratosis): biéng an, ia chdy,
cham 16n. Triéu chiing: ddu tién c6 nhitng diém d6 xudt hién trén da, sau d6 lan
dan tir dbi sau sang bung réi dén hong, vai, chan trudc, tai va mat. Nhitng bénh
tich nay thudng déi xing nhau. Diéu ddng chd y 12 da bi héa simg, déng vay
tich [@y & viing thugng bi, nhu ghé. Lon con, lon néi, lon thit déu bi bénh nay
khi thi€u Zn. Khau phan an cé nhiéu cdm gao (29%) thi bénh parakeratosis hay
XAy ra, vi trong cdm gao ¢6 nhiéu axit phitic (5,1%) khi két hop véi Zn tao
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thanh phytat-Zn khong hap thu, gay thi€u Zn. Theo Maust va cong su (1972),
lon con sau cai sifa an khdu phédn an c6 29% cédm gao va 40% bot sin, triéu
chung parakeratosis xuat hién vao ngay thi nghiém thi 33, lon bi ia chay, ham
lugng enzym alkali photphataza trong médu gidm, mac dit lugng Zn trong khau
phan du. Khi bd sung 52 ppm Zn duéi dang carbonat, lgn 16n nhanh, men
alkali photphataza tang, bénh parakeratosis mat trong vong 7 ngay.

- Ga khi thi€u Zn sinh truong kém, 16ng Jua thua, xwong dai ngén lai, bénh
ngoai da xuat hién. Ga dé giam d¢ tring, ty & 4p n& thdp, ga con nd ra bi di
dang. Phong ngira: ga O - 18 tuédn (udi, bd sung 35ppm Zn vi 50 - 65ppm Zn
d6i véi ga dé.

- Bo, huou, nai... ciing bi bénh da héa simg. D€ phong ngira, cho bo an
khodng c6 0,5% Zn. Trong diéu kién nhiét déi, b sung hang ngay 20 - 30ppm
Zn trong thitc an.

3.2.4. Mangan - Mn

Mn hap thu & rudt non, tich lily & gan. Mn ¢6 mat  moi to6 chic. Mn la
thanh phan ciia mot s6 men nhu arginase, glutamintransferase, photphatase.
Mn tdc déng lén qua trinh sinh trudng, tao mdu, sinh tdng hop axit nucleic,
protein, cholesterol va khang thé. Thiéu Mn s& gidm sinh trudng. Ga thi€u Mn
bi bénh perosis (teo sun dudng): khép chay ban sung to va bién dang, sau khi
mic bénh mot tudn, Xxuong 6ng chéch ra khai vi tri, gi bi liét. Ga dé thi€u Mn
giam ty 1¢ dé.

Lon thi€u Mn anh huéng dén qua trinh tao xuong, xuong bié€n dang, bi
bénh cing chan. Bo duc thi€u Mn bi teo tinh hoan; bo cdi réi loan sinh duc,
say thai.

- Thira Mn (1000ppm trong thifc an) giy doc, lam 18i loan chiic nang than
kinh, giam hemoglobin mdu, giam thu nhan thic an, sinh truéng chim.

- Ngudn cung cap Mn: MnSO,.

- Nhu cdu Mn (mg/kg thic an khoé khong khi): Loai nhai lai: 20 - 40; lon:
20; ga thit: 55; ga gi6ng: 33.

77



Cau hdi &n tap
1. Vai tro va mét s6 nhan 18 anh hudng dén nhu cau cung cap nudc?
2. Khéi niém protein tho, nits phi pretein, BV, PER protein thiic &n?

3. Khai niém axit amin quan trong? Axit amin han ch&? M6t s& bién phap nang cao
gia trt sinh hoc cla protein thitc an?

4. Vai tro cla vitamin A déi véi ddng vat nusi? Higu qué chuyén 1mg p - Caroten thanh
vitamin A trén ga? Vai trd guan trong cua xantcfhilt cho ga?

5. Bénh khi thi€u vitamin A, D? Tnéu chimg ngd déc khi thifa vitamin A va D trén dong
vat nuéi?

6. Bénh khi thigu Ca & con vat? Nguén cung cép Ca?

7. Vitamin D va C d6i vdi gia cam?

8. M4t s8 nhan 16 anh hudng d&n d6 bén clia cac vitamin?

9. Vai trd clia cac axit béo quan trong va nguén cung cap?

10. Mire muéi &n thich hgp trong thic an cho ga? Ngd ddc mudi an trén gia stc,
gia cam.

11. Bénh khi thiéu Fe, Cu, Zn, Mn trén déng vat nudi? Nguén cung cdp?
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Chuong 2

CAC PHUONG PHAP BDANH GIA
GIA TRI DINH DUONG CUA THUC AN

Muc tiéu

- V& kién thic: Hidu dudc cac phudng phap danh gia gia tri dinh dudng clia thiic an.
- V& ky nang: Co thé danh gia dudc gia tri dinh duing ctia thirc an dlng trong chan nuéi.
- V& thai do: Nghiém tuc trong qué trinh hoc va hiéu dang kién thic chuyén mén.
Tém tat ndi dung

- Phuong phap phan tich thic an;

- Thi nghiém thit mirc tiéu hoa;

- Do lugng thie an thu nhan;

- Can bang N va C;

- Thi nghiém nudi dudng;

I. PHAN TIiCH THANH PHAN DINH DUOGNG CUA CAC LOAl
THUC AN

Day 12 mot phuong phdp quan trong dé dinh gid gia tri dinh dudng thitc
an. Coéng cu phan tich hod hoc cang tinh vi va hién dai thi cang cé nhi¢u chat
dinh dudng trong thitc an dugc phét hién. Viéc sir dung ¢é hiéu qua céc vita-
min, nguyén t6 vi luong cho déng vat nuoéi chinh 1a nhd nhiing tién bo trong
phan tich hoa hoc.

Dudi day xin giéi thi¢u phuong phip phan tich dinh luong moét s6 chat
dinh dudng thitc an:

* Phuong phdp ldy mdu:

Trinh tu 18y mau: Mau ban ddv — mau chung — madu trung binh thi
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nghiém —> mau phén tich. Ty theo loai mau, khoi lugng mau ban ddu dao
déng trong khoang tir 500 - 2000g.

* Xdc dinh chat kho6: Sdy mau thitc an trong ti sdy & nhiét d6 105°C cho
dén khi khoi lugng mau thic an khong déi (thuding siy 4 - 8 gid tiy thudc vao
do dm cilia thic an).

* Xdc dinh tro hay khodng toan phdan: D6t mau trong 10 nung & nhiét do
600°C trong thoi gian 2 gid, can xdc dinh khoi luong tro con lai.

* Xdc dinh protein thé: Phuong phdp cd dién nh4t 1a phuong phap Kjeldahl.
Trong phuong phip nay, ngudi ta chung mau thifc an bang axit sunphuric dam
dic dé chuyén tat cd N cta méu thanh (NH,),S0,. Tiép theo 1a gidi phong NH,
khoi muéi sunphat amonium (dang NaOHR), roi dinh lugng N cha NH;.

Protein tho ciia mau (%) = N tong s (%) x 6,25

Bdng 2.1. Hé thong phan tich thanh phan dinh dudng cdc loai thite an
(Theco Linn va cong sur, 1989)

Hé théng Weende Thanh phan hod hoc Hé thdng Van Soest
{Phan tich tuong dai)
Tro Tro hoa tan (khoang)
Chiét xuat trong ether M8, lipit, sac chat, vitamin tan
{Lipit tho) trong dau ma..
Protein thd Protein, N phi protein, peptids... L
Thanh phén té bao
Buong, tinh bot, pectin: Xo khéng ) )
phai hydratcacbon (NFC) Tan trong dung mai trung tinh
Dan xut khong nito (DXKN) Hemicellulose
Tan trong
kiém Thanh
té bao
Lignin Xo tan
—_ trong axit Xotan
Xa thé Khong tan (ADF) trong
trong ki€m dung dich
trung tinh
Cellulose (NDF)
Tro | Tro khong hoa tan (cét san) J
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- ADF (axit detergent fiber = x0 rira trong axit) = cellulose + lignin.

- NDF (neutral detergent fiber = X0 rira trong trung tinh) = ADF + hemi-
cellulose.

- NSC (nonstructural hydratcacbon = hydratcacbon khéng cau triic) = 100
- (protein tho% + NDF% + m& thd(%) + tro tho %).

Hydratcacbon céu tric: cellulose, hemicellulose, lignin, va pectin.

Hydratcacbon khong ciu tric: tinh bét, dudng.

* Xdc dinh chdl béo tho (con goi la chiét chat ether): Dung ether ethylic dé
hoa tan t4t ca cdc chat tan trong ether ciia mAu thifc an, r6i 1am ether bay hoi.
Can khoéi lwong phén con lai, d6 1a chat béo tho.

¥ Xdc dinh xo thd: Phuong phap kinh dién 1a phuong phdp Weende (mot
phong phan tich cia Dic). Nguyén tic ctia phuong phap 12 dem méu hoa tan
bang axit H,SO, loang r6i sau dé hoa tan tiép bang KOH lodng, cudi cling dem
sdy mau roi dot chdy, chat chay chinh 12 xo tho.

Ngay nay cé phuong phdp xdc dinh xo méi, d6 1a phuong phap cua Van
Soest (M§). O phuong phap ndy trude hét ngudi ta xir Iy mau bing mot dung
dich chita mot hon hgp hod chit duge goi nudc rira trung tinh (Neutral
Detergent Fiber - NDF), sau d6 lai xi&r Iy mau bing nudc rira axit (Acid
Detergent Fiber - ADF), cudi ciing x&r Iy miu bang axit H,SO, 72%, chit con
lai sau khi x{r 1y axit sunphuric chinh 12 lignin.

Tém lai, chat xo theo phuong phap phén tich Van Soest gom:

ADF<

Hemicellulose

Cellulose

Lignin
NDF

Trong phuong phdp phin tich xo caa Weende, ngudi ta khong phéan tich
dugc nhimg thanh phdn xo nhu trén va khong thdy h&t duge vai trd dinh dudng
cha cac chit nay. Thic ra, loai nhai lai cé thé sir dung duge celluloz va hemi-
celluloz, chi ¢6 lignin 12 khong sir dung dugc ma thoi.
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Vi su phat trién ctia khoa hoc k¥ thuét, ngay nay ngudi ta da sir dung rat
nhiéu mdy phan tich nhanh cdc thanh phan hod hoc cla thiic an, vdi do chinh
xac cao. Tuy nhién, phan tich hod hoc cling chi cho biét ham lugng cdc chat
trong nguyén liéu ma khéng cho biét déng vat nudi cé thé sir dung céc loai
thitc &n d6 hay khong. D€ khic phuc han ché ndy, cic nha dinh dudng d tién
hanh cdc thi nghiém truc tiép trén co thé dong vat nubi.

I1. PHUONG PHAP THU MUC TIEU HOA

1. Cau tric bd may tiéu hoa cua gia suc, gia cam

Cau tao co ban va dung tich cac phan clia bd mdy tiéu hod mot so loai gia
stic dugc trinh bay & bang 2.2.

Bdng 2.2. Cdu tgo co ban va dung tich cdc phdn cia bd mdy tiéu hod
mot s6 loai gia sic (Peter R. Cheeke, 1999)

Dung tich ctia cac phan trong
Cac phan cla bé may tidu hod bé may tiéu hoa theo loai gia stic (lit)

Bo Ngua Lan
Da ¢b 2024
Datd ong 76
Da la sach 18,9
Da mui khé (bo: da day thuc) 23,1
Da day (ngua va Ign) 18,2 7.9
Dung tich cac phan trén 252 18,2 7.9
Ruét non 65,9 64 9,1
Manh trang (ruét tit) 9,8 33,7 1,5
Ruét gia 28 96,1 8,7
Téng dung tich dudng tiéu hoa 355,9 212,0 272
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- Nhai lai la dac diém tiéu hod ddng chid y cta loai nhai lai. Thitc an qua
miéng dugc nhai dap réi nudt xudng da co. Trong da co, thitc dn dugc nhio
bép, tron déu véi thite dn cii, nhitng thitc 4n nhé dugc dwa vao da té ong, da l4
sdch va da mui khé, con nhiing loai to thi dugc ¢ trd lai miéng dé nhai lai. Pong
th4i nhai lai: thic an xudng da co va tir da t6 ong trd lai miéng dé nhai lai. Sau
khi nhai lai, thifc an tir miéng xudng thang da 14 sach va da mii kh&. Nh& dong
thdi nhai lai va hé vi sinh vat da c6 ma loai nhai lai ¢6 kha nang tiéu hoa chat
X0 cao: 57 - 60% (ngua chi 11%, tho 22%).

- Gia cdm: B6 mdy ti¢u hod cia gia cidm goém thuc quan, diéu, da day
tuyén, da day co, rudt non, manh trang va rudt gia. Thic an dugc tiéu hoa rat
nhanh, thoi gian thitc an di chuyén tir miéng dén 16 huyét trén gk dang dé chi
cAn 2 gio 30 phit, ga khong d¢ mat 8 - 12 gid.

2. Thi nghiém thir mifc tiéu hoa

Khai niém vé ty 1é tiéu hod: Ty 1& tiéu hod la ty 1& phan tram cua chét dinh
dudng tiéu hod hap thu duge so véi chat dinh dudng an vao. Cong thitc:

-b

.

Ty [¢ tiéu hod chat dinh dudng (protein, x0..) (%) =

x 100

a: chat dinh dudng an vao.

b: chat dinh dudng thai ra & phan.

Nhu vay, dé xdc dinh ty 1é tiéu hod cia thii¢ dn ngudi ta cdn xac dinh
lugng chat dinh dudng an vao va luong chat dinh dudng thai ra & phan hang
ngay. Cic chat dinh dudng cua thic in dugc xdc dinh ty I& tiéu hod 1a chit
kho, chit hitu co, protein tho, xo tho, din xuit khong nito (NFE), doi khi
ngudi ta xic dinh ty 1€ tiéu hod cla ca chdt khodang. Dé c6 dugc s6 do chinh
xdc cdn phai 1am nhiéu ngay trén nhitng con vat khoée manh, dai dién cho ca
nhém (vi du 7 ngay doi véi lon, S ngay déi véi gia cm...).

Ty ¢ tiéu hod cao hay thap phan anh gia tri dinh duGng cla thic an. Mot
loai thitc an ¢6 nhiéu chat dinh dudng quy, nhung né€u con vat khong tiéu hoéa
duoc thi khong ¢ gia tri dinh dudng. Vi du, bot ldng vii cé t6i trén 80% protein
nhung hoan toan khong tiéu hod duogc trir khi né duoc xir 1y bang kiém hay axit.

Co nhiéu phuong phdp do ty 1é tiéu hod thic an nha phuong phap xdc dinh
trén con vat (phirong phdp in vivo), ky thuat tdi nylon da co, phuong phip da
¢o nhan tao...
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Vi du: Xdc dinh ty 1é tiéu héa cha protein khdu phén &dn cho lgn theo cic
két qua thi nghiém thir mic tiéu héa sau:

Ty 1& protein tiéu héa la ty 1& phin tram cua protein hdp thu dugc so véi
phdn an vao.

Protein thu nhan (é) - Protein thai ra & phan (g)
Ty ¢ protein tiéu héa (%) = x 100
Protein thu nhan (g)

Luong protein thé an vao (g/con/ngay) = 244.8
Lugng protein tho thai ra ¢ phan (g/con/ngay) = 31,2

244.8(g) - 31,2(g)
Ty 1& protein tiéu hoa (%) = x 100 = 87,7%
2448 (g)

1I1. PO LUONG THUC AN THU NHAN

Ngudi ta thudng do lugng thic in thu nhan clia dong vat an ¢o6 dai vdi thiic
an tho xanh, do phdm chét cla céc loai thic an thé xanh rat khac nhau.

Phuong phap don gian nhat la cho con vat an thitc an dinh thi nghi¢m, sau
mot thoi gian nhat dinh (khoang 1 - 2 gi®), can lugng thic an thira.

Luong thifc an tiéu thy = Lugng thirc an cho an - lugng thifc an thira.

Trén co s& ham lugng chat kho cia thic an va khéi lugng con vat, xdc dinh
duoc luong chat khé con vat d3 tiéu thu tinh cho 1kg hoac 100kg thé trong.

Khi do lugng thitc an thu nhan, cic nha dinh dudng thé hién & cic chi
tiéu sau:

1. An ty do (ad libitum)

Thitc an ludn c6 sdn, gia siic co thé an tdy thich. Tuy nhién, khong phai
ctt cho gia sic &n ty do ma gia sdc ¢6 thé€ an nhiéu nhu mong muén cia céc
nha chan nuobi, ¢é rat nhiéu yéu t6 anh hudng dén lugng thitc an thu nhan. Néu
lugng thitc an thu nhan qud thap sé han ché nang sut, 1am cho nhu ciu nang
luong ME cho duy tri s&€ chiém mét ty 1é cao, din dén lam giam hiéu qua sir
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dung thifc in. Néu lugng thitc an thu nhin qué cao s€ lam tich liy mot lugng
md 16n & trong rat nhiéy trudong hop. Do d6, nghién ctu lugng thic an thu
nhan tr nguyén (voluntary food intake) 1a mot van dé€ dugc nhiéu nha chan
nudi quan tam.

2. Thu nhan thuc an tu nguyén

La luong thitc 4n 4n duge clia mot ca thé gia sic hoic mot nhém gia sic
trong mot thoi gian An dinh, trong thdi gian d6 luén cé sin thitc an dé gia siic
o6 thé ty do in.

- Luong thitc an thu nhan: Mot loai thitc in dugc con vat an vao nhiéu hay
it phu thudc vao pham chat cla thifc dn d6 (Xxem xét trong trudng hop con vat
khoé manh, c6 trang thdi sinh 1¥ binh thudng). Lugng thitc an thu nhin thudng
duoc xdc dinh theo lugng chat khé (CK) ma con vit dn vao tinh cho lkg hodc
100kg thé trong. Vi thikc dn tho gidu xo, ngh&o nito (rom, than ciy ngod sau
khi thu bép...) lugng thitc an thu nhan tinh theo g CK/kg thé trong ctia clru chi
khoang 33 - 35, con thic an tho it xo, giau nito (nhu ¢ ho daw) thi lugng thiic
in thu nhan c6 thé cao 161 60 - 93.

3. Anh huédng cla cac chit dinh dudng dén thu nhan thac 3n

- Protein;

- Thi€u va mét can bang axit amin;

- Khodng;

- Vitamin;

- Chit doc trong thuc an.

3.1. Protein

Khdu phén an c6 mifc protein theo tiéu chuin khong anh hudng dén luong
thic dn thu nhan, Thitc an thu nhén s& bi han ché khi mifc protein trong khau
phan qud thap hay qud cao.

* Gia cdm:

Hill va Dansky (1954), trong mot thi nghiém trén ga thit cho thdy: lugng
thic an thu nhan va sy sinh trudng khong khac nhau giita cdc khdu phin an
c6 lugng protein 160, 180 hay 200g/kg thifc an. So sdnh gilta hai khiu phan
an c6 lugng protein 100 va 200g/kg, Tobin va Boorman (1993) quan sét thay
luong thitc an thu nhan cao hon & kh4u phén an ¢ lwong protein thap.
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Shariatmadari va Forbes (1993) thi nghiém trén ga thit va ga tréng giong
trimg véi cdc khau phan c6 65, 115, 172, 225 hay 280g protein/kg thitc an cho
thdy gi (rong gidng trifng 4n it hon ga thit & tat ca hiu hét cic khau phan, trir
kh4u phin c6 lugng protein thap nhét. Tang trong dat cao nhat & khau phin dn
c6 lugng protein 172g/kg thitc an hay hon. Ga an khdu phan dn cé 115 va
172g/kg thifc an tich nhiéu md hon cdc khau-phén an cé lugng protein cao hon.

* Lon:

Khéu phin an c6 lugng protein qua thap hay qud cao déu [am giam lugng
thitc'an thu nhan va lugng vat chat khé thu nhan t61 da & nhitng khau phan ma
trong d6 cé protein va axit amin can d6i, ga dat t6i da hiéu qua trong sinh
truong. Thanh phan axit amin trong thic 4n 12 mét nhan t6 quan trong dicu
tiét lrong thirc an thu nhan.

Giam hrong protein trong khdu phin an dudi mic d€ dat sinh trudng t6i
uu s€ lam tang lugng thic an thu nhan.

Néu cho lon in tw do mot khau phédn an khong can déi axit amin thi lgn
van bi déi, lon s€ tang cudng cdc hoat dong di lai khong yén, do dé [am giam
sinh trudng.

* Loai nhai lai:

Ciing gidng nhu cdc loai gia siic khdc, véi mifc protein thip trong khiu phén
in s& han ché luong thitc an thu nhan, tuy nhién & mic protein thap hon loai da
day don, vi lodi nhai Jai ¢6 thé sir dung NNP dé t6ng hop protein vi sinh vat.

* Bo:

B4 sung ¢b khé ¢6 ham lugng protein thidp vai thic an dam dic cé ham
lugng protein thdp s& han ché lugng ¢o kho thu nhan, ngugc lai néu bé sung
thitc in dam dac giau protein s€ kich thich tinh thém an va bo s€ an nhiéu hon.

3.2. Thi¢u hay mat caAn bang axit amin

Né&u cho gia stic an mot khdu phin an mdt can d&i axit amin, s& 1am giam
sinh trudng, ting qud trinh 6xy ho4, Jam giam hiéu qua sir dung protein khau
phén va lam giam lugng thitc dn thu nhan (Bang 2.3).

So sdnh gii¥a khdu phédn an can d6i v6i mét khdu phdn &n nghio protein
(thi€u tat ca cac axit amin), d3 khong lam han ch€ lugng thic an thu nhan
hang ngay, tuy nhién néu thi€u ting axit amin riéng biét lam giam ding ké
lurgng thitc an thu nhan.
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* Lon:

Khi bé sung lizin vao khiu phén in cho lon sinh trudng tir 6 dén 30g/kg
TA, thitc 4n thu nhan dat t8i da vdi khau phdn c6 b sung 10g/kg va ciing dat
sinh trudng t6t nhat. Diéu nay cho thay, thay déi mot axit amin ma lam mat
can bang axit amin, khau phén an s& anh hudng 16n dén lugng thic dn thu
nhan hon 13 khi thay dét luong protein tng sé.

Bdng 2.3. Luong thitc dn thu nhgn va sinh truong
cha ga con voi cdn bdng cdc axit amin (Boorman, 1979)

PE?;%‘;I&S?"’ Khiu phan protein cao
M3t can bang axit amin| DA ¢an bing axit amin
(200 g protein/kg) (200gPrikgTA
Thi nghiém 1
B3 sung vao 16 dai chimg Khong 100 g/kg hon hgp | 100 g/kg hén hop da
thi€u Histidin can bang axit amin
Thirc dn thu nhan (g/ngay) 20,4 12,1 19,5
Tang trong (g/ngay) 6,0 43" 9,2*
Thi nghiém 2
B4 sung vao 16 d6i chirng Khong | 100 gtkg hdn hgp | 100 ghkg hdn hop da
thiéu Lizin ¢an bang axit amin
Thitc an thu nhan (g/ngay) 24,2 13,7 208"
Tang trong {(g/ngay) 58 2,4 1,8

Bo sung metionin ciing kich thich 1am tang lugng thitc an thu nhan. N&u
treonin bi han ché€ ciling s& lam giam lugng thifc an thu nhan.
3.3. Anh huéng cia chit khoang dén thu nhan thic an

- Aasen (As): Mic As thira, gay doc trong khdu phan lam giam luong thitc
an thu nhan & loai nhai lai.

(1) Sai khac P < 0,05; (2) Sai khic P < 0,01
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- Canxi (Ca): Mtc Ca trén hay dudi nhu cdu déu lam giam lugng thic 3n
thu nhan. Khi tang mic Ca va P trong thiic an cho Ign ndi tir 6 va Sg/kg 1&n 8
va 6g/kg s€ lam tang luong thac an thu nhan. Tuy nhién, néu tang luong Ca
va P lén 9 va 7g/kg thi lai lam gidm lugng thitc an thu nhan. Thi€u Ca con lam
giam lugng thifc an thu nhan & bé.

- Péng (Cu): CuSO, duge sir dung d€ kich thich sinh truéng lon, lam ting
hiéu qua s&r dung thitc an va khong anh hudng dén lugng thifc an thu nhan dén
mic bd sung CuSO, 12 1g/kg thic an. Nhung néu bd sung & muc 2g hay
hon/kg, khong nhimg 1am han ché lugng thitc an thu nhan ma con lam giam
tinh thém an va gay doc.

- F, Se: Mic F, Se gay doc lam giam lugng thic an thu nhéan cia loai nhai
lai.

- Mn: Thi€u Mn lam giam lugng thic an thu nhin d lodi nhai lai.

- Na: Thi€u Na lam gidm lugng thitc an thu nhén & gia cdm. Ga con an thitc
an thi€u Na, thic an thu nhan la 11,7g/mgay, khi thic an cd & lugng NaCl:
2,5g/kg thirc an thi lugng thic an thu nhan da tang 1én: 15,7g/ngay (Summer
va cOng su, 1967).

Lon in thitc an c6 ham lugng muéi an cao c¢6 thé nhiém doc, nhung ciing
khong l1am giam lugng thic an thu nhan,

- Zn: Ga mdi trudng thanh s€ giam lugng thic an thu nhan sau 1gi¢ an
khdu phan 4n ¢é 8mg Zn/kg thitc in hay hon.

3.4. Anh hudng ctia Vitamin dén luong thic an thu nhan

- Riboflavin (B,): Bé thiéu B, s& gidm lugng thitc an thu nhan.

- Vitamin C: Khi ga bi stress nhiét s€ {am giam thu nhan thitc an va sinh
trudng, tic dong nay s& gidm khi bd sung vao khdu phédn in cho ga mét lugng
khoang 200 ppm Vitamin C (Kutlu v Forbes, 1993). Néu b8 sung vitamin C
vao khdu phin an cia g khoéng bi stress nhiét thi sé 1am gidm luong thitc in
thu nhan.

3.5. Chat kich thich sinh truong
* Khdng sinh:
- Lon: M6t s6 khang sinh khi bé sung vao khdu phén an cho lon di 1am ting

lugng thitc an thu nhan so vét 16 cho an tu do (nhu carbadox, kém bacitracin,
virginiamycin).
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- Bo: Monensin va mot s6 loai thitc n bé sung twong tr di 1am thay ddi
su lén men trong da co, 1am tang lugng propionat va giam sy hinh thanh metan
(CHy), cdc chdt ndy duogc sir dung rong rai dé 1am tdng hiéu qua str dung thic
an. Bo cdi thit dang ti€t sta c¢6 hiéu qua hon, luong co6 thu nhan giam tir 9,6
xudng 8,3 va 7,7kg/ngay khi b6 sung mic 50 va 200mg monensin vao thiic
an, khong anh huéng dén tang trong (Lemcn‘ager va cOng su, 1978).

IV. CAN BANG NITO

Su chuyén hod clta N thifc an trong co thé duoc tém tat & so dé 2.1.
Coéng thitc can bing N = N thitc an - (N phan + N nudc tiéu).

Can bing N = 0: lugng N 4n vao bang luong N thai ra.

Can bang N > 0: luong N dn vao 16n hon lugng thai ra.

Can bang N < 0: lwgng N an vio nhd hon lugng thai ra.

7 N phan
N thic in N _» N tich lu§
N tiéu hod — Mdu — Té bao "\
(axit amin) "NH,— Uré— Nudc tiéu

So do 2.1. Cdn bdng nito thic an

V. CAN BANG NITG VA CACBON
- Su chuyén hod C thifc an trong co thé dugc tom tit & so dd 2.2 . Trén co sd
sa d6 ndy ta biét dugce cong thic can bang C:
C tiéu hod = C thitc an - (C phan + C khi tiéu hod).
C tich liy trong protein va md = C tiéu hod - (C khi CO, + C nuéc tiéu).

C tich liiy trong md = C tich liiy trong protein va md - C tich lily trong
protein.
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C phan va khi tiéu hoa (CH,)

/

C thitc an Protein tich liy
C axit amin < e Ma tich lay
/ - Axit béo N
C tiéu hod { CO,+H,0+ATP
"NH,— NH; - uré— nudc tiéu
- M3 tich luy
C chit khong
'

nitg CO, + H,0 + ATP

y

Ra ngoai theo duong ho hap

So' do 2.2. Tém tdr chuyén hod cacbon thite dn trong co thé

Bdng 2.4. Két qua do can bang nito va cacbon trén citu
(Theo Blaxter K.L va Graham N.Mc (1955), dan theo McDonald P. 1995)

C{9) N{g) _Nang lugng (MJ)

Két qua thi nghiém (trong 24 gid)

Thu nhan 6845 4167 28,41

Théi ra @ phan 2793 13,96 11,47

Théi ra & nudc tidu 33,6 25,41 1,50

Thai ra & khi CH, 203 - 149

Thai ra @ khi CO, 2780 - -

Can bang: 73,3 2,30 -

Nang lrang 13,85
Protein va md tich liy

Protein tich liy 23 x 625 =144qg

C tich Iay trong protein® 14,4 x 0,512 = 7 4g

C tich Iy trong m&® 733 - 74 =659 J
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Ma tich fdy 659 : 0,746 = 883
Nang lugng tich lGy va nhiét san sinh
NZng lugng tich idy trong protein® 144x236 = 034M
Nang lugng tich Idy trong ma™ 883x393 = 347MJ
T8ng nang iuong tich |Gy 0344347 = 381MJ
Nhiét san sinh 13,95-3,81 = 10,14
|

T can bang C c6 thé xac dinh duge can bang ning lugng. Khong di vao
chi tiét cha phuong phap, bang 2.4 trén day gidi thiéu nhing két qua do cén
bang lipit va can bang nang lugng trén clru. Cung trén mot con vat, thic dn nao
cho tich lay lipit nhiéu hon sé cho gia tri nang lugng cao hon.

V1. THI NGHIEM NUOI DUONG

Day la mot thi nghiém quan trong trong viéc ddnh gia gid tri dinh dudng
thic an. Trong thi nghiém nay, can lua chon mot s6 luong dong vat nudi nhat
dinh, ¢4 cuing tudi, cung khéi luong, cling mot gidng, réi chia thanh cic nhém
khac nhau. Dong vat trong cidc nhém duoc an nhiing khau phin giong nhau va
nhitng diéu kién cham séc nhu nhau, trir yéu t6 thi nghiém (tic 1a thitc an dinh
thi nghiém) Ia khac nhau. Nguoi ta danh gid gid tri dinh duéng thitc an theo
thanh tich san xudt clia con vit nhu tdc do tang trong, hiéu qua sir dung thitc
an (kg thitc an/kg tang trong) va tinh trang sitc khoé. Két hgp vdi thi nghiém
nudi dudng c6 thé ti€n hanh mé giét dong vat dé danh gid sy thay ddi vé ty 1&
thanh phan thit nac hoac m3d. Thi nghiém kiéu nay goi I thi nghiém nuéi
dudng két hop giét mao.

(1) C trong protein 1a 512g/kg: (2) C trong m@ la 746g/kg;

(3) Niang lugng chita trong md: 39.3MJ/kg; (4) Nang lugng chifa trong protein:
23,6MI/kg (doi vai bd va ciru).
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Vi du: Dé dinh gid gid tri dinh dudng clia mét loai khé ddu bong, ngoai
viéc phan tich dinh lugng cdc thanh phdn dinh dudng, chit khdng dinh dudng,
thi nghiém can bang N, c4n lam thi nghiém nuéi dudng trén bo thit. C6 thé bs
tri hai nhém bd cliing gidng, cing tudi, cing khéi lugng, cling an mot lugng
cd xanh nhu nhau, nhung thitc an hdn hop tinh thi khdc nhau.

Cau hoi én tap
1. Trinh bay phuong phap phan tich thic an?
2. Cac phuong phap xac dinh ty 1é tiéu hoa? Khai niém ty & hap thu cla xo thd?

3. Tinh lugng ma tich ldy trén ton biét: trong thi nghiém cén bang N va C ngudi ta
xac dinh dudc lugng C tich tdy trong md la 150g?

4. Anh hudng ciia mét s6 chét dinh dudng dén thu nhan thirc 4n?
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Chuong 3

NANG LUONG VA UGC TINH GIA TRI
NANG LUONG CUA THUC AN

Muc tiéu

- V& kién thirc: Hiéu duge cac dang nang lugng trong thirc &n va phuong phap udc
tinh gia tri nang Iuong cia thdc an.

- V& ki nZing: Cé thé udc tinh dugc gia tri ndng iuong cla thitc an,

- V& thai as: Nghiém tdc trong qua trinh hoc va tuan th( dang cac phuong phap udc
tinh nang lugng.

Tém tat ndi dung

- 80 d6 can bang nang luong. Cac dang nang lugng trong thitc An cho vat nudi.

- Cac phuong phap udc tinh gi4 tri nang iugng cia thirc 4n.

- Pon vi nang lugng.

1. NANG LUONG TRONG DINH DUGNG PONG VAT

Vat chit va nang lugng trong vit tru lién quan véi nhau. Vat chat chiém
mot khong gian nhat dinh va ¢6 trong lugng, con nang lugng 12 kha ning gay
ra nhitng bién déi vat chat hoic Iam cho vat chit chuyén déng, nghia 13 c6 kha
nang sinh ra cong, cé thé la nhiét nang, niang lugng dnh sdng, dién nang, co
nang hoac héa nang.

Trong hoat dong séng ngudi ta phan biét 3 loai chuyén héa nang lugng
chi yéu:
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- Ning luong tia cha dnh sdng mat troi dugc hap thu bdi cic sac t6 mau
luc 1a chlorophyll trong cdc cay xanh va dugc bién déi trong qud trinh quang
hop thanh héa niang, héa nang dugc sit dung dé tdng hop hydratcachon va céc
phan t hite co phic tap khéc tir nude va khi cacbonic.

- Héa nang cua hydratcarbon va clia cdc phan tir khac duogc bién doi trong
qué trinh ho hap t&€ bao thinh ning lugng st dung duge vé mat sinh hoc trong
cac lién két photphat cao nang. Kiéu chuyén héa ning luong nhu vay duge
thyc hién trong cdc ti thé,

- Su chuyén hoa nang luong xay ra khi t€ bao sir dung héa ning cua cdc
lien két photphat cao ning dé€ sinh cong: cong co hoc, cong dudi dang dién
khi chuyén xung than kinh, céng thim thau khi hoat tai cdc phan tr ngugc
gradien néng do, cong héa hoc khi tdng hgp cdc phan tl trong qua trinh sinh
truong. Trong khi d6, mét phan ndng lugng bi mat di, toéa ra dudi dang nhiét.
Thuc vat va déng vat trong qua trinh ti€n héa di tao dugc nhitng hé chuyén
héa nang lugng tat ¢6 hiéu qua dé thyc hién nhitng qua trinh 4y, ciing nhu di
cé nhiing hé thdng dicu chinh rat tinh vi cho phép t&€ bao cé kha nang thich
nghi v6i nhitng bién d6i cta mai trudng xung quanh.

Su chuyén héa nang luong trong cd thé dong vat tuan theo 2 dinh Juat cia
nhiét ddéng hoc:

- Pinh luat 1: Ning lugng khong tu nhién sinh ra va cling khong tur nhién mat
di ma chi chuyén tir dang nay sang dang khéc (Dinh luat bao toan niang lugng).

- Dinh luét 2: “Entropi cua vi tru ting 1én”,

“Entropi” 1a trang thai hon don cla nang lugng bén trong (khong c6 kha
nang sinh ra cong). C6 thé phat biéu dinh luat thi hai mot cach khic: “Nhiing
qud trinh vat 1y va héa hoc trong mot hé théng kin xay ra theo cdch lam cho
entropi cta hé théng ti€n t6i cuc dai”. Hau nhu tit ca nhitng chuyén héa nang
lugng déun kém theo viéc mat di mot s6 nhiét lugng do sy chuyén dong 16n xon
cha cac phan tlr gy nén, vi viy entropi clia mai trudng tang lén. Sy trao ddi
chit va trao déi nang luong rao nén ban chat cia hoat dong séng cia bat ky
mot co thé ndo. Trao ddi chdt c6 lién quan rat mat thi€t véi su chuyén hoi
nang lugng. N6i mot cach khic, sy trao ddi chat khong thé ¢6 duge néu khong
¢6 su trao ddi nang lugng di kém theo né. Moi mit cita viéc thé hién su séng
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déu doi hdi tiéu phi nang lugng. Vi thé, co thé cdn nang lugng tir bén ngoai
vao (L& Doan Dién, 1975) . Ciing nhu moi loai déng vat khac, trong qué trinh
hoat déng s6ng, co thé gia cam ludn trao déi ning lugng véi méi trudng xung
quanh (Melekhin va Gridin, 1977 - dan theo Lé Hong Man va cong su, 1979).
Nang lugng cdn thiét cho hoat dong séng ciia dong vat nuoi dugce 18y tir cic
chit dinh dudng cua thirc an nhu hydratcarbon, lipit, protein. Day chinh la
nang luong tia clia 4nh sdng mat trdi trong qua trinh quang hop dugce chuyén
hod thanh nang luong hod hoc cua cdc lién két trong cic hop chat hitu co. Nho
¢6 sir dong hoa cac chat dinh dudng, ning luong hoa hoc cla cac hgp chat hitu
co trong qué trinh hé hap té bao, chuyén thanh dang nang hugng sir dung duge
vé mat sinh hoc (Cdc lién k&t photphat cao nang ciua ATP va cdc hop chit
khic). Sy chuyén ho4 nang luong xdy ra khi t€ bao slr dung niang lugng cita
cdc lien két photphat cao nang d€ sinh cong nhu: Cong co hoc, cong dudi dang
dién khi chuyén xung than Kinh, cong thdm th&u khi hoat tai cdc phan tir
nguoc gradien néng d6, cong hoé hoc khi tdng hop cdc phan tir trong qué trinh
sinh trudng va tao thanh san phdm. Ngoai ra, co thé luén dé mot phan ning
lugug cho moéi trudng bén ngoai qua bé mat ca thé, khi hé hip, qua phan
(Scott va cong su, 1976; Melekhin va cong sy, 1977). Nang lugng thitc an thira
sau khi st dung cho sinh trudng binh thuong va cic hoat dong séng cua con
vat khong dugc loai khoi co thé ma sé duge tich lily trong md (Scott VA cong
su, 1976; Rook va cong su, 1983). T4t ca cic dang nang lugng nhu nhiét ning,
hoa nang, dién ning, co ning tao thanh trong co thé, cudi cling ciing dugc
chuyén bién thanh nhiét nang v ning lugng niay dugc coi nhu mot chuin
thudc ciia sy trao d6i niang luong (Melekhin va Gridin, 1977).

Phan 16n nhu cdu nang lugng cila t€ bao sinh vat cho cdc hoat dong séng
déu dung ATP 1am don vi nang lugng (Lé Khic Than va cong su, 1991). Theo
Trinh Binh Dy va cong su (1998) thi chi cé thong qua ATP, t€ bao mdi sir dung
dugc thé ning hod hoc cit gidu trong c4u tric phan tir hitu co. Phan tir ATP
phan giai va nha nang luong theo phan Gng:

ATP + H,O0 — ADP + Pi + 7,3 kcal/ mol.

Nguge lai, muén t8ng hop ATP tir ADP (Adenozin diphotphat) va Pi
(Photphat vo co) thi cdn cung cip 7,3 kcal/mol: ADP + Pi + 7,3 kcal/mol —
ATP + H,0.
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Phan tir ATP giai phéng duoc 7,3 kcal/mol nang lugng tu do trong co thé
sinh vat véi diéu kién chudn hod sinh (Khi pH = 7, 4p suat 1 atm va nong do
I1M). Trong diéu kién thuc t€ & cdc mo, tham chi & cdc khu vyc trong mot t€
bao thi diéu kién pH va néng do ATP c6 thé khdc xa so vdi diéu kién chudn
hoé sinh. Vi vay, rat ¢6 kha ning méi ATP cho duge 11 - 12 kcal/mol.

IL NANG LUONG VA CAC HE THONG NANG LUONG THUC AN
CHAN NUOI

1. Pon vi do ndang lugng

Ning lugng dugc do bang calorie (cal), 1 calorie duge dinh nghia la nhiét
dé 1am cho lg nude tr 14,5°C tang lén 15,5°C. 1000 cal = ! kcal; 1000 kcal
= | Mcal. Mot s6 nudc dung don vi nang lugng la Joule (J), kilojoule (kJ) va
Megajoule (MJ). 1 J =0,2388 cal; 1kJ =0,2388 kcal va 1 MJ = 0,2388 Mcal.

I cal=4,1847J; 1 kcal = 4,184 kJ va | Mcal = 4.184 MJ.

2. Cac dang ning lugng cua thdce &n
2.1. Nang lugng tho (GE: gross energy)

Thic an khi d6t trong miy do nang luong (calorimeter) cho mét gia tri
ning luong, d6 la nang luong thd (GE). GE tinh bang MJ/kg cua glucoz 1a
15,6 (3,74 Mcal/kg). clia tinh bot 1a 17,7 (4,25 Mcal/kg); cia cellulose 12 17,5
(4,20/kg); cua cazein (protein sita) 1a 24,5 (5,88 Mcal/kg); cia ddu thuc vat la
39,0 (9,36 Mcal/kg).

2.2. Nang lugng tiéu héa (DE: digestible energy)

Khi thic dn vao dudng tiéu hod, ¢ mot phin khong tiéu hod dudgc thai ra
ngoai theo phin, dem nang lugng tho trir nang lugng chia phan (viét tat n/l
phén) con nang lugng tiéu hod (DE)

DE = GE - N/ phéan

Ning lugng tiéu hoa hap thu dugc, tham gia vao qud trinh chuyén hod lai
bi m4t di mot phan & dudi dang nang luong nudc tiéu va khi 1én men tiéu hoa
(chi yéu 12 khi CHy), phan con lai goi 12 ning luong trao ddi (ME: metabo-
lizable energy):
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ME = DE - (N/l nuéc tiéu + N/1 CH,)

N/L tho (GE)

l — N/l phan
N/L tieu hod (DE)

l —— N/l nudc tiée, CH,
N/L trao déi (ME)

l — Nhiét that thodt (HI)
N/L thuin (NE)

N

Duy tri San xuat
So dé 3.1. Tém tdt si chuyén hod ndng liwong thiic dn

Cic dang nang lugng va su chuyén hod nang lugng thitc in & dong var
dugc tom tat & so d6 3.1; 3.2 va 3.3.

2.3. Nang luong khi tieu héa (ECH,)

Nhiét lugng dot chdy cac khi thai ra khi 1én men thifc an trong qud trinh
tiu héa. O loai da day don it, nhung & loai nhai lai thi trong da cd san sinh
nhiéu khi CHy, CO,, H,. Khi tiéu héa thiic an, lugng khi chi yéu hinh thanh
12 CHy, chiém 3 - 10% nang lugng tho cua thic an. 1g CH, khi 6xy héa giai
phéng 13,2 kcal. Nang luong khi tiéu héa phu thudc vao thanh phan dinh
dudng clia khdu phdn. Néu tang lugng hydratcarbon trong kh4u phén thi tang
lwong khi tiéu héa.

Theo Baintner, d€ udc tinh lugng CH, san sinh, ¢6 thé dung céc phuong
trinh sau:
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- Doi véi thac an tho: CH, (g) =0,0198 x g VCK + 9

- DBai véi thitc an hén hop: CH, (g) = 0,0225 x g VCK + 18 (thic an tinh)

Vidu: I bo sita mét ngay cho an 12kg VCK (thuc @n thé). Luong CH, (g)
san sinh = 0,0198 x 12000g + 9 = 237,6 + 9 = 246,6g . 1g CH, ¢6 gid tri 13,2
kcal, do d6 lugng nhiét mat di d khi tiéu héa la: 246,6 x 13,2 = 3272 kcal.

Néu bo sita an mbi ngay 4kg thitc an tinh va 8kg thic an tho thi niang
lugng mat di & khi tiéu héa la:

Luong CH, (g) san sinh cho 8kg thitc an thé = 0,0198 x 8000g + 9 =
158,4+9 =1674 x 13,2 = 2210 kcal.

Téng nang luong khi tiéu héa = 2210 + 1426 = 3636 kcal.

Luong CH, (g) sn sinh cho 4 kg thic 4n tinh = 0,0225 x 4000g + 18 =
90 + 18 = 108g CH, x 13,2 = 1426 kcal

Téng nang luong khi tiéu hda = 2210 + 1426 = 3636 kcal.

Ning luong khi tiéu héa § gia cdm va Ion chi chiém < 1% tong nang luong
th6 clia khdu phin an, coi nhu khéng dang ké.
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Nang luong tho thic an
(Gross energy - GE)

|

#

Nang lugng tiéu héa
(Digestible energy - DE)

]

Y

Ning lwgng trao déi
{Metabolizable ecnergy - ME)

!

Nang lugng thudn
(Net energy - NE)

Nang luong phan
(Energy in faece - FE)

Nang lugng nudc tiéu
(Urine energy - UE)

Nang luong khi tieu hoa
(Gases energy - :CHy)

Nang luang cho tang nhiét (Heat
increament - HI) (nang Iuong
tiéu hoa thite an, van chuyén cac

chat dinh dudng - Edig)

A

|

Nang lugng thudn cho san xuit
(NE for Production - NEpr)

- Nang luong tich liy trong cdc
san pbam sinh truéng (tang
trong)

- Nang luong cho cdc hoat dong
sinh san.

- Nang lugng tiét sita nuéi con

\i Y

Nang lugng thuin
cho duy tri san xut
NE for Mantenance - NEm)

- E chuyén héa co ban (Ebm)

- E diéu tiét than nhiét (Er)

- E qua trinh téng hop, hinh
thinh san phim (sinh trudng),
sinh san, tiét stra, hoat dong tu
déng (Ew)

So do 3.2. Can bang nang luong & lon
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Ning luong tho
(Gross energy - GE. 100%)

— Ning lugng phén
‘} (Energy in faece - EF, 22,22%)
Nang lugng tiéu hda
(Digestible energy - DE., 77,78%) -
> Nang lugng nusc tiéu
“ (Urine energy - UE, 5,56%)
Ning lugng trao déi
{Metabolizable energy - ME. 72,22%)
Nang lurgng cho tang nhigt
o (Heat increament - HI)
| (1L11 - 33 33%)
Nang luong thuan
{Net Energy - NE) (38,99 - 61.11%)
| '
Nang lugng thudn Nang lugng thudn
cho duy tri cho san xuat
{NE for Mantenance) (NE for Production)

So dé 3.3. Can bang ndng luong ¢ gia cam (Smith, 1993)

2.4. Nang luong thuan

Niang luong trao d6i (ME) trudc khi dung vao duy tri va san xuat lai mét
di mot phin nita duéi dang nhiét that thodt (HI: heat increment). HI sinh ra
trong qud trinh thu nhén thic in, tiéu hod, hap thu va chuyén hod. HI c¢6 thé
chiém téi 10 - 40 % ning luong trao déi chia thitc an & loai nhai lai. Phin con
lai goi 12 nang lugng thuan (NE: net energy):

NE = ME - HI
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Bdng 3.1. Phan bé ndng luong (MJ/ngay) kinh té nhat
trén lon sinh trudng cé khot lupong 60kg, tdang trong 850g/ngay

Dang néng lugng MJ /ngay Mcal/ngay %
GE thtrc an thu nhan 34 - 8,126 100
EF 8 1,912 23,53
DE 26 6,214 76,47
UE 0,8 0,192 2,35
ECH, 0,2 0,0478 0,60
ME 25 5975 73,53
Edig, tang nhiét 1,5 0,3585 441
NE 23,5 5,6165 69,12
NE bm 8,5 2,0315 25,00
NE t 04 0,0956 1,18
NEm (duy tri san xuat) 8,9 2,4856 26,18
NE w" 6,7 1,6013 19,70
Nang Iugn% mat di dudi 171 4,087 50,00
dang nhiét™
NEpr: cho san pham® 79 1,8881 23,23
Y. Ethaira 26,1 6,238 76,76

2.5. Dang nang luong nao duoe ding dé danh gia gia tri nang lugng
thitc an va xac dinh nhu cau nang lugng cho dong vat nuéi?

Diéu nay tiy thudc vao méi nude. Vi du, d6i véi lon va loai nhai lai, nhiéu
nudc da dung dang nang luong thuin (NE), tuy nhién vAn cé nhiéu nudc ding
nang lugng tiéu hod (DE) hoic ning lugng trao ddi (ME). Riéng déi véi gia
cdm thi hau hét cic nudc trén the gici déu chon ME (& gia cdm, phan va nudc
tiéu d6 chung vao mot 16 huyét, néu dung dang ME thi chi cin 14y GE trir di
n/l phan ciing véi n/l nudc ti€u s& cé duoc ME).

(1) NE pr va NE w: nang lugng tinh todn dé tich lily 160 protein =~ 3,8 MJ vi 105 g lipit
= 4,1 MJ. Tuong duong ning lugng dé téng hop protein va lipit 13: § MJ va 1,7 MJ.

- Gia tri nang lugng cia 1kg protein: 23,6 MJ va lkg lipit 1a 39,3 MJ.

(2) Nang lugng mat di dudi dang nhiét = Edig+ Ebm + Et+ Ew + Em
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3 nudc ta, cic dang nang luong sau day da duoc ddng:

- ME cho gia c4m va cho lon.

- ME va NE cho trau bo va loai nhai lai.

Thi nghiém cdn bdng nang luong trén bo:
Thitc an thu nhan: [,83kg vat chdt kho, tdng GE thu nhan: 8360 kcal.
GE thic in: 4568 kcal/kg vat chat kho.

Bdng 3.2. Cdn bang ndng liwong ¢ lon

(Thi nghiém sir dung hai gidng ngd khac nhau - Fent va cong sy, 2001)

Chi tiéu Gidng ngd
Salpor Floury
| GE ngo hat, keallkg 4.462 4761
Lipit thé, % 3,6 7,43
GE (khdu phan an), kcallkg 4428 4.718
Thire an thu nhan, g/ngay 1,231 1.122°
GE thu nhan, kcalingay 5.452 5.291
Phan thai ra, g/ngay 128,1 116,4
GE phéan, kcaifkg 4.675° 4.904°
GE phan thai ra, kcal/ngay 627 598
Nudc tiéu thai ra, g/ngay 28,0 26,4
GE nudc tidu, keallkg 2.528° 2.659°
GE nudc tiéu thai ra, kcalingay 70,2 67,6
DE thu nhén, kcal/ngay 4825 4,693
DE th(c an, kcallkg 3.924* 4.186"
ME thu nhan, kcal/ngay 4,755 4,626
ME thie an, kealkg 3.868° 4.127°
DE: GE, % 88,62 88,72
ME : DE, % 98,57 98,61
ME : GE, % 87,36 87 48

a # b, sai khdc cd ¥ nghia thong ké theo hang ngang (P < 0,05).
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Bdng 3.3. Ty Ié cdc dang ndng luong trong thilc an thi nghiém

Dang néng lugng kcal/kg VCK Ty 1é, % GE thifc an

GE 4568 100
E phan 1760 38,5
DE 2808 61,5
E nudc tiéu 158,5 3,5
E CH, 3115 6,8
ME 2340 51,2
EHI 913 20

NE 1426 31,2

E phan, kcal/kg VCK = 3220/1,83 = 1760
DE (kcal/kg VCK thitc an) = 4568 - 1760 = 2808
E nuéc tiéu (keal/kg VCK) = 290/1,83 = 158,5
ECH, (kcal) = 570/1,83 = 311,5

ME (kcal/kg VCK) = 2808 - (158,5 + 311,5) = 2338
EHI (kcal/kg VCK) = 1670/1,83 = 913
NE (kcal/kg VCK ) = 2338 - 913 = 1425

Bang 3.4. Gid tri cdc dang nang luong
cua cdc loai thitc an khdc nhau trén bo va lon

Cac dang nang lugng

GE, keal/kg VCK
DE, kcalfkg VCK
ME, kcallkg VCK

GE, kcalkkg VCK
DE, kealfkg VCK
| ME, kcal/kg VCK

Loai thuc an

Ngé Do tuang Cd chan tha
XAC DINH TREN BO

4532 4850 4354
3886 4260 3045
3419 3421 2559
XAC DINH TREN LON

4532 4850 4354
3906 4271 2578
3820 3868 2134
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3. Téng céac chat dinh dudng tiéu héa (TDN: Total Digestible Nutrients)
TDN 12 mot hé théng nang luong ding dé danh gid gid tri dinh dudng
thitc an dong vat:
TDN (%) = protein tiéu héa (%) + lipit tiéu hoa (%) x 2,25 + xo thé tiéu
héa (%) + DXKN tiéu héa (%)
TDN ciing c6 thé tinh bing g, kg.

Phuong trinh ude tinh TDN thic an cho bo tir thanh phéin héa hoc clia thitc
an (Wardeh, 1981):

1. TDN (% VCK) (thitc an thd kho) = -17,2649 + 1,2120 x % protein thod
+ 0,8352 x % DXKN + 2,4637 x % lipit tho + 0,4475 x % xo tho

2. TDN (% VCK) (thiéc an xanh) = -21,7656 + 1,4284 x % protein thod +
1,0277 x % DXKN + 1,2321 x % lipit tho + 0,4867 x % xo tho

3. TDN (% VCK) (thirc dn 1 xanh) = - 21,9391 + 1,0538 x % protein tho
+0,9736 x % DXKN + 3,0016 x % lipit thoé + 0,4590 x % x0 tho

4. TDN (% VCK) (thic an giau nang hrong) = 40,2625 + 0,1969 x % pro-
tein thd + 0,4228 x % DXKN + 1,1903 x % lipit tho - 0,1379 x % xo thé

5. TDN (% VCK) (thuc an giau protein) = 40,3227 + 0,5398 x % protein
thd + 0,4448 x % DXKN + 1,4218 x % lipit tho - 0,7007 x % xo tho

Sau khi tinh dugc TDN, ta ¢6 thé véc tinh gia tri ME thitc an cho bo theo
Leroy: 1g TDN c6 gia tri 4,4 kcal DE hay 3,65 kcal ME.

Vi du: Xdc dinh gid tri ME cta lkg ng6 cho bod theo thanh phin dinh
dudng (% VCK) sau:

Protein thd = 10,9 %:; lipit tho = 4,8 %; DXKN = 79,7%; Xo thoé = 2,8%

Stt dung phuong trinh (4)

TDN (%VCK) (thitic &n giau nang lugng) = 40,2625 + 0,1969 x % protein
thé + 0,4228 x % DXKN + 1,1903 x % lipit tho - 0,1379 x % xo tho

=40,2625 + 0,1969 x %10,9 + 0,4228 x % 79,7 + 1,1903 x % 4,8 - 0,1379
X% 2,8 = 81,43

DE (kcal/kg VCK) = 814,3 x 4,4 = 3583
ME (kcal/kgVCK) = 814,3 x 3,65 = 2972,2
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NE Duy tri (Mcal/kg VCK) = 1,37 x ME - 0,138 x ME2 + 0,0105 ME3 - 1,12

= 1,37 x 2,9722 - 0,138 x 2,97222 + 0,01052,97223 - 1,12

= 2,009

I1I. MOT SO PHUONG PHAP UGC TINH GIA TRI NANG LUGNG
THUC AN GIA SUC, GIA CAM

1. Udc tinh GE

Ubc tinh GE cla mot s6 loai thidc in cho dong vat theo phuong phap
Ewan, 1989 (NRC, 1998) theo cong thic:

GE (kcal) = 4143 + (56 x % m&) + (15% x % protein tho) - (44 x % tro tho)

GE: gid tri nang luong tho (kcal) cua 1kg thic an.

2. Udc tinh DE

Mot s6 phuong trinh uéc tinh DE tir thanh phan hod hoc (14t ca thanh phéan
dinh dudng cho 1kg vat chat kho)

(1) DE (MJ/kg VCK) = 16,0 - 0,045 xo tho (g) + 0,025 lipit (g)

(2) DE MJ/kg VCK) = - 4.4 + 1,10 GE (MJ) - 0,024 xo tho (g)

(3) DE (MJ/kgVCK) = - 21,2 + 0,048 protein thé (g) + 0,047 lipit (g) +
0,038 DXKN (g)

Ty 1& tiéu hoa khdu phan tang khi khéi luong co thé tang (Noblett va Shi,
1993), do su phan giai carbohydrat chua tiéu hod trong ruét gia ting lén. Céic
tic gia dd dé xuat: doi voi lgn thit & giai doan két thiic va dic biét 13 lon cdi
duoc nuoi bang cdc ché do an han ché, khi udc tinh gid tri DE cdn phai diéu
chinh theo phuong trinh sau:

DE = 1,391 + (0,58 DE) +(23% lipit) + (1,27% protein tho)

3. Udc tinh ME

- Nang lugng trao d6i (ME) ctia cic loai thitc an hén hop cho ga thit dwoc
udc tinh theo Henry va Perez (1982):

ME (kcal/kg VCK) = 39514+54,4 x lipit (%) - 88,7 x xo tho (%) - 40,8 x
Tro tho (%).

- Niang luong trao déi cic loai thitc an cho lgn thit duge udc tinh theo
Noblel va Perez (1993):
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DE (kcal/kg VCK)} = 4151 - 122 x tro tho (%) +23 x protein tho (%) + 38
x lipit (%) - 64 x x0 thd (%).

ME (kcal/kg VCK) = DE x 0,96

- Udc tinh gia tri nang lugng trao déi (ME) clia mot s6 loai thide an cho
gia cAm theo phuong phdp Nehring, 1973 (VCN, 1995):

ME (kcal/kg thitc an) = 4,26X1 + 9,5X2 + 4,23X3 + 4,23X4

X1, X2, X3, X4 lan luot Ia protein tiéu hod, lipit tiéu hoa, xo tho tiéu hoa
va DXKN tiéu hod, g/kg thitc an.

- Udc tinh gid tri nang luong trao d6i (ME) ctia mét s6 loai thitc dn cho
gia cdm theo phuong phip Janssen, 1989 (NRC, 1994)

+ Nhoém hat ngit coc:

ME (kcal/kg thic dn) = 36,21 x % protein thd + 85,44 x % lipit + 37,26
X % DXKN

+ D6 tuong nguyén ddu:

ME (kcal/kg thitc an) = 2636 + 82,5 x % lipit - 55,7 X % xo tho

+ Cic loai kho diu d6 tuong (€p mdy, chiét xudt):

ME (kcal/kg thic an) = 2702 + 72 X % lipit - 57,4 x % xd tho

+ Cdc loai bot ca:

ME (kcal/kg bot cd) = 35,87 x % vat chat kho + 42,09 x % lipit - 34,08 x
% tro tho.

Cau hoi 6n tap

1. Cac dang ning lugng cua thirc an?

2. Phuong phap udce tinh gia tri nang lugng cta thiec an?

3. Trong 1kg cam c6 6850g TDN, xac dinh gia tri ME trén lon?

4. Xac dinh gia tri ED clia 1kg ngd trén lon biét: tdng ME thu nhan: 4500 kcal, téng

nang luong thai ra & phan; 1000 kcal, tdng nang lugng thai ra & nudc tiéu: 300 keal, tdng
lugng ngd thu nhan: 1,1kg ?

5. Cac dang nang lugng hién dang dung d& danh gia gia tri nang ludng cla cac loai
thirc an cho gia stc, gia cdm?

6. Dang n&ng lugng ly tudng dé danh gia gia tri nang lugng clia céc loai thifc an cho
Ilon? 1 MJ = ... kcal?
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Chuong 4-

PHAN LOAI THUC AN VA DAC BIEM MOT S6 LOAI
THUC AN THUONG DUNG TRONG CHAN NUOI

Muc tiéu

- V& kién thite: Hidu biét dudc cach phan loai thitc &n va dac diém clia mét sé (oai
thic &n thudng dung trong chan nuéi.

- V& k¥ nang: Cé thé phan biét dudc cac loai thic &n dling trong chan nuéi.
- V& thai do: Nghiém tdc trong qua trinh hoc va hiéu ding kién thdc chuyén maon.

Tém tat ndi dung
- Phan loai thitc an;
- Dac diém mot sé loai thire &n thudng ding trong chan nubi.

1. PHAN LOAI THUC AN

(Phan loai theo nguodn géc: Irma, 1983; Richard va Church, 1998)

* Thirc dn xanh. Tat ca céc loai rau, co trong, ¢ tu nhién cho dn tuoi nhu:
rau mudng, beéo hoa dau, 14 bap cai, su hao, ¢b voi, cdy ngd non, co ghine...

* Thiic an tho kho: Tat ca cac loai ¢o ty nhién, c¢o trong dugc cat phoi kho,
cac loai phu pham nong nghiép phoi kha... ¢6 ham lugng xo thd > 18%, nhu:

- Co kho ho dau, hoa thao: Stylo, Pangola...

- Phu pham cong nong nghiép: day lang, cay lac, than cay ngo, rom lda,
bi mia, ba dita... phoi kho.

* Thitc an u xanh: Cay ng6 tudi, cd voi, rau i xanh.
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* Thirc an giau nang luong: T4t ca cdc loai thifc an c¢6 ham lvgng protein
thé < 20%, xo thoé < 18% va > 70% TDN nhu:

- Cac loai hat ngll céc: ngd, gao, cao luong...

- Phé€ phu phdm cta nganh xay xédt: cdm gao, cdm mi, cdm ngo...

- Cdc loai ct, qua: san, khoai lang, khoai tay, b do...

- Ri mat dudng, dau, md...

* Thitc an giau protein: Tt ca cac loai thuc an ¢6 ham lugng protein tho
> 20%, x0 thd < 18%, nhu:

- Thiic n giau protein nguén géc thuc vat: cac loai hat ho dau (d6 tuong,
virng, ddu meéo... va phu pham cong nghiép ché bién (kho dau lac, khé dau dé
tuong...).

- Thitc an giau protein ngudn géc dong vat: bot ca, bdt thit, sita bot...

- Ndm men, tio bién, vi sinh vat...

* Thitc dn bo sung khodng:

- Bot xuong, bot vo 50, bot da voi, bot CaCOs;...

- Céac chat khodng vi lvgng: FeSO,4, CuSO,4, MnSO,...
* Thitc dn bé sung vitamin: A, D, E, B, B,, C...

* Thitc dn bo sung phi dinh dudng.

- Chét chong mdc, chat chong 6xy hda.

- Chat tao mau, tao mui.

- Thuéc phong bénh, khdng sinh.

- Ch4t kich thich sinh trudng...

II. PAC PIEM CUA MOT SO LOAI THUC AN THUONG DUNG
TRONG CHAN NUOI

1. Thuc an xanh

Thifc an xanh 12 loai thic an dugce sir dung trong chian nudi & trang thai
troi, bao gdm cac loai cd xanh, than 14, ngon non clia cac loai cay bui, cay
g6. Thitc an xanh chi€m ty lé co ban trong khdu phédn an cho loai nhai lai.
Thitc an xanh cé thé chia 1am hai nhém chinh: ciy ¢é tu nhién vi cay cd gieo
tréng. Nhom cay ho dau nhu ¢o stylo, c6 medi, 14 cay keo dau... Nhém cay
hoa thao nhu ¢o6 bai chan, co tréng, ¢ voi, cdy ngd non va cac loai rau béo
khdc nhu rau mudng, rau 1ap, beo cdi, beo hoa dau, béo Nhat Ban....
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* Pdc diém dinh dudng:

- Thiéc 4n xanh ]2 loai thitc an ré tién, ning suit cao: 1ha rau muéng cho
50 - 70 tan, 1ha béo hoa dau c6 thé cho dén 300 - 350 tdn, ciy gai néu cit [4
lan/nam cho nang suat 300 t4n chat teoi/ha/nam (42 tan vat chit kho).

- Thitc an xanh chifa nhiéu nudc 60 - 85% (béo hoa dau, béo tim: 90 -
92% nudc), c6 ham lugng protein cao, ty 1& Xxo & giai doan non la 2 - 3%,
truong thanh 6 - 8%. Thitc an xanh chita hau hét cdc chat dinh dudng cén thiét
cho gia siic, dé tiéu ho4, cé tinh ngon miéng cao, gia stc thich an. Ty 1& tiéu
hoa vat chit kho déi véi loai nhai lai la 75 - 80%, d6i vdi lon 1a 60 - 70%.

- Thitc dn xanh con giau vitamin nhu B-Caroten (tién vitamin A), vitamin
E, C, B, dac biét la vitamin B,. Thuc an xanh con nhiéu xantofil }2 sic t6 vang
thuc vat cia hoa, qua, 1& chat tao mau 1dong d6 tring, da ga...

N6i chung thanh phan dinh dudng cta thitc an xanh phy thudc vao giong
cay trong, diu kién khi hau, dat dai, k¥ thuit canh téc, giai doan sinh trudng...
Cay ¢o6 duoc bén nhiéu phan nhit 1a phan dam thi ham lugng protein thudng
cao nhung chat lugng protein giam vi lam tang nito phi protein nhu nitrat,
amit...

Nhin chung thic an xanh d nuée ta rit phong phd va da dang, nhung hiu
hét chi sinh truéng vao mia mua con mila doéng va mua khé thiéu nghiém trong.

1.1. Co6 hoa thao

Khi hau nhiét d6i gié mua cla nudc ta anh hudng rat 16n dén kha nang
sinh truéng phat trién cia cd hoa thio. Hau hét c6 hoa thao sinh trudng nhanh
vao mua he, ra hoa k&t qua vao vu thu va gan nhu ngirng sinh trudng vao vu
dong. Dén mia xuan cod hoa thao lai phét trién nhanh va cho nang sudt chat
xanh cao. Cb hoa thao ¢6 vu diém la sinh trudng nhanh, ning suat cao nhung
nhuoc diém co ban 14 nhanh hod xo, gid tri dinh dudng theo d6 giam nhanh.

Luong protein tho trong c¢6 hoa thao 6 Viét Nam trung binh 9,8% (75 -
145g/kg chat kho), ham lugng xo kha cao (269 - 372g/kg chit kho). Khodng
da lugng va vi lugng d co hoa thdo déu thdp, dac biét 1a nghéo Ca va P. Trong
lkg chit kho, lugng khodng trung binh & c6 hoa thao 1a: Ca: 4,7g; P: 2,6g;
Mg: 2,0g; K: 19,5g; Zn: 24mg; Mn: 110mg; Cu: 8,3mg va Fe: 450mg.

* Co vol (Pennisetum purpureum)

Cé than ding, 14 dai va nhan giéng chi yéu biang doan than hay bui. Co voi
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cho nang sudt chat kho cao: 25 - 30 tan chat kho/ha/nam véi 7 - 8 lda cat. Him
lugng protein tho trung binh & cd voi 1a 100g/kg vat chat kho. Co voi hién nay
12 ngudn thiic an xanh rdt quan trong cho bo sita, bo thit, Ion ndi... Co voi con
]a nguyén liéu dé U chua lam thdc an du trit cho trau bo trong vy dong Xuan.

* Cd Ghine (Panicum maximum)

C6 Ghine 12 gidng ¢6 phd bién d cic nude ving nhiét ddi, cd ¢ kha nang
chiu han t6t, thich hop véi nhiéu loai d4t. O viing trung du, mién nii ¢ Ghine
vira 12 nguén thic dn xanh vira cé téc dung chong xéi mon cho dat. Co ¢ thé
trong dé chan tha hay thu cat cho in tai chudng. Co Ghine thu hoach ¢ 30 ngay
tudl ¢6 gid tri dinh dudng cao: 139g protein tho, 303g xo va 1920 - 2000 kcal
ME/kg chdt kho. Co Ghine nhanh ra hoa va ra hoa nhiéu lan trong nim nén lam
giam gid tri dinh dudng. G Viét Nam hién ¢6 tap doan ¢d Ghine rat phong phi.

N&i chung nang suat ¢o Ghine phu thudc rat nhiéu vao mua vy, dat dai.
che dé boén phan, tudi tidu...

C6 Ghine | nam cit 9 lita, c6 thé cho nang sudt 14,3 tan chat kho/ha.
Trong di¢u kién thuan loi, vao mba mua, c6 bén phan va & noi dat tét, ¢o
Ghine c6 thé cho ning suat dén 180 tan co twoi/ha/nam (tuong duong 43 tin
chat kho/ha).

Nang suit co Ghine theo mila vu khac nhau (Perez Infante, 1970): Ning
sudt chat kho (tan/ha): mua kho: 8,3 t4n; miia mua: 10,5 tan, tdng cong: 18,6
tdn (nang suit trong mua kho chiém 44%).

* C6 Pangola (Digitaria decumbens)

Co Pangola la c6 thian bd, 14 nho, va néng, chiu ddm dap, duogc trong dé
cit 1am ¢d kho hay chin thd. Cd Pangola c6 thé thu cat 5 - 6 Iita trong nam
véi nang sudt chat kho trung binh tir 12 - 15 tdn/ha/ndm. Trong truong hop lam
c6 khé ¢6 thé cat véi chu k¥ dai ngay hon mac dit protein giam (70 - 80g/kg
chit kho, lugng xo cao 330 - 360g/kg chit kho, ME: 1800 kcal/kg chat kho).

* C6 Ruzi (Brachiaria ruziziensis)

Co Ruzi 6 Viét Nam tdi sinh nhanh, cho nang sudt cao. Chu ky cét thich
hgp 40 ngay/lua, nang sudt chat xanh: 65 tan/ha/nam (twong duong 13,6 tan
chat kho). Né&u cit 1am cb kho, mot nim cat 2 lifa cho nang suat 7.7 tin co
kho/ha/nam. Co Ruzi néu bon 220kg N/ha/ndm; 6 tudin cit/ldn cho ning sudt
19,5 tan chat kho/ha/mam (twong duong 92,6 tan chit xanh/ha/nam).
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* Co Guatemala (Tripsacum fasciculatum)

Lita dau c¢6 Guatemala cho ning suat 100 tan/ha, cit sau 6 thang trong.
Lan thu hoach ti€p theo khi ¢cay cao 60cm cho nang sudt 50 tan chit xanh/ha.
Nam d4u c6 thé cit 3 Ifa va cd thé cho nang suat 140 tdn/ha. Nhitng nam tiép
theo, mdi nam cit 6 Ita, cho nang suat 180 tin/ha. Co Guatemala dugc dung
chi y&€u lam thidc an xanh hay @ chua, than Guatemala mém, nén cat nho dé
co ty lé sir dung cao.

Két qua trong co Guatemala & Hoang Su Phi va Quéan Ba - Ha Giang cho
thdy c6 Guatemala cé thé chiu rét, trong duoc & trén nii dd, déc ditng va cho
nang sudt cao (ning suat nam dau tién cho 98 - 104 tin/ha/nam; sang dén nam
thit hai cho nang suat cao hon, 140 - 185 tan/ha).

Co6 Guatemala dé trong, chiu duge rét, han, swong mudi, it sau bénh &
ving ndi d4, cho nang suit cao va tuong duong nhau & ca hai mlta (nang suat
trong vu he¢ - thu va dong - xuéan lan luot 1a: 55,85 va 40,12 tdn/ha/lda). Thuc
su day la cay thic cho an gia sdc quy cua vung cao.

* Cdy mia (Saccharum officinarum)

Mia I nguon thiic dn xanh trong vu dong cho trau bo. Tréng mia lam thic
an cho bd, ¢t cho an tuoi & 6 thang tudi c6 thé cho nang suat dén 200 tan chat
xanh/ha.

Ngon mia 1a phu phdm clia nginh mia dudng, nang suat thay déi theo
gidng mia, ch€ do canh tic. Néu nang suiat mia 20 tan ch4t khd/ha thi nang
sudt chat xanh clia ngon 14 mia 29,7 tdn (10,1 tdn chat kho). Toan bo cay mia
100% thi ngon 14 mia chi€ém 22%. Khi cit mia 1am thiic an cho bd c6 thé cho
an binh quan 14 kg mia twoi/con/ngdy, bé sung thém kho ddu lac, kho db
turong, bot ca man, cdm gao.

1.2. Co ho dau

Diéu kién khi hau, dit dai & cic nudc nhiét d6i khong thuan Igi cho su
phat trién clia cay ho dau 6n d6i ¢6 gid tri dinh dudng cao.

Trén déng co tu nhién, ty 1& cay ho d4u rat thap va chi chi€ém 4 - 5% vé s6
lugng loai.

Co ho dau thudng giau protein thd (167g/kg chat kho), giau vitamin va
gian khodng nhu: Ca, Mg, Mn, Zn, Cu, Fe nhung lai it P, K hon ¢6 hoa thao.
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Cé ho dau thuong c6 ham lugng chat kho tir 200 - 260g/kg thic an. Gii tri ME
cao hon ¢4 hoa thao. Uu diém cia c6 ho dau la cé vi sinh vat cong sinh trong
n6t san clia bé ré cé kha nang c6 dinh dam khong khi 1am cho chiing ¢6 ham
lugng protein cao va cé tac dung cai tao dat. Nhuoc di€m co ban clia ¢ ho dau
la chita mét s6 chét khang dinh dudng nhu saponin gay chudng hoi da co, goitro-
gen gay budu cd, tanin lam giam do ngon ctia ¢d... B3i vay, can thiét phai sir
dung hop Iy va két hop véi co hoa thao dé nang cao hiéu qua sir dung thitc 4n.

Sau day xin gidi thiéu mot s6 cay co ho dau:

* Co Stylo (Stylosanthes sp.)

Cd Stylo 1a ¢b6 ho dau nhiét déi, than thao, chiu han, thich hgp vdi dat
ngheéo dinh dudng va chua. Ngudi ta diing c6 Stylo 1am ¢y che phu dat chong
x61 mon, két hgp 1am thidc an cho gia sic. Ham lugng chat kho cia ¢o Stylo
trung binh 240g/kg chit xanh, protein tho: 155 - 167g/kg chat kho. Ham
luong xo tho cao tir 266 dén 272g/kg chat khé. Thuong thi ¢b Stylo duoc gieo
xen vé&i cd Ghine hay c6 Pangola d€ chin tha hoac [am cd kho.

- Cé Stylosanthes guianensis: trong xen cho ning suat: 0,53 - 0,55 tan chat
kho/ha/nam. Luong co Stylo tinh theo vat chat khé (VCK) ¢ thé thu nhin
duoc & trau bo 1a 60g/kg0.75,

Vi du: mot con bd ning 300kg, mbi ngay c6 thé an duoc 4,326kg VCK
(3000,75 = 72,1kgd75 x 60gVCK an dugc/1kgd 7 = 4326g VCK), ty 1é VCK
clia ¢é Stylo & 8 - 9 tudn tuéi 12 21%, lugng c6 Stylo tuoi in dugc cla con bd
nay la: 20,6kg (4.326/0,21 = 20,6 kg).

* Cay keo dau (Lencaena leucocephala)

Keo dau phit trién hdu hét & cdc ving sinh thdi & nuée ta. Keo dau phat
trién 6t trén dat thoat nudc, it chua, c6 thé thich tng véi nuéc man ven bién.
Keo dau chiu dugc khé han nhung khong chiu duge ting, dac biét khi con non.
Trong 14 keo dau c6 ham lugng protein kha cao: 270 - 280g/kg chit kho, ty 1&
xo thap: 155g/kg chat khé va ham lugng caroten kha cao 200mg/kg chat kho.
Trong 1 keo dau c6 chita doc t6 mimosine nén chi st dung 15 - 20% trong
khau phén an cho gia siic nhai lai, 10% d6i véi lon va 2% d6i voi gia cAm.

2. Thic an tho kho

Thitc an tho kho bao gébm ¢d tu nhién hay co tréng, rom ra, than cay ngéd
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gia, cay lac va mot s6 phé phu pham nong nghiép khac phoi khé.

Thirc an thd kho thuong ¢6 ham lugng xo tho cao (20 - 37% theo chat
kho), hgheo protein, nang lugng va ngheo chat dinh dudng. 3 nudc ta, do
thi¢u dat nong nghiép, bai chdn tha va dién tich tréng c6 han ché nén & nhiéu
ving thidc an tho va phu phdm néng nghiép tré thinh nguén thifc an chinh clia
trau, bo trong mua kho hay trong vu dong xuan.

2.1. Rom ra

Nudc ta cé hon 7 triéu ha lda véi san lugng thoc hang nam hon 32 triéu tan
va ciing ¢6 khoang 32 triéu tdn rom ra (1 rom ra:1 théc).

Rom ra la mot ngudn thifc an rat quan trong cho trau bd nudc ta. Rom ra
chita nhiéu xo (333g/kg chat kho), bi lignin hod cao nén khé tiéu hod. Ty lé
tiéu hod chit kho chi dat 30 - 33%, ham lugng protein tho thap (52g/kg chat
kho), ngheo chat khodng, gid tri nang lrong thap (1664 kcal ME/kg chat kho).
Luong rom ra thu nhan duoc hang ngay & trau bd chi dat 15 - 20g/kg thé trong
trao d6i (kg®?3). Do d6, néu chi ding rom ra nudi trau, bo thi khong thé dn
chat dinh dudng cho duy tri co thé va cay kéo. Vi vay, dé nang cao ty l& ticu
hoi chat kho clia rom ra ngudi ta ¢6 thé skt dung phuong phédp kiém hod rom
ra bang uré¢, NHy hay NaOH. Khi sir dung rom ra ngudi ta thuong dung két
hop v6i thitc 4n b3 sung, c¢d xanh, thifc in tinh.

2.2. Cay ngo gia sau thu bip

Nam 2003, san Iwong ngo Viét Nam dat trén 2,85 triéu tdn, ¢ thé cho
gin 6,25 triéu tan cay ngd gia (1 ngo: 2,3 cay ngd gia). Pay 1a nguodn thic
an tho guan trong cho trau bo, ngra & nhiéu viing. Gia tri dinh dudng cuia cay
ngo gia sau Khi thu bap thap, c6 ham lugng xo thd cao (326g/kg chit kho),
protein tho thap (58g/kg chat kho), nang lugng thdp (1894 kcal ME/kg chit
kho). Cay ngd gii sau thu bap c6 thé ding 1am ngudn nguyén Jiéu G xanh. Ty
1é tiéu hod vat chat kho cha cay ngo gid duge nang 1én néu duge xtr 1y bang
uré, NaOH, amoniac...

3. Thic an cua qua

Thitc an ch qui 14 loai thidc an dung tuong d6i phd bi€n cho gia sic, nhat
1a gia stic cho sita. Thifc an cli qua thudng gip & nudc ta la: sin, khoai lang, bi
dé, khoai tay... Dac diém chung clia nhoém thic an nay la chida nhiéu nudc,
ngh&o protein, chat béo, ngheo cic nguyén t6 khodng da lugng, vi lugng nhung
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giau tinh bot, dudng va ham lugng xo thip, dé tiéu hoi. Thitc an ci qua rat
thich hop cho qud trinh 1én men & da ¢6. Do d6, ching ¢6 hiéu qua rd rét déi
vGi gia sic nhai lai dang cho sita va théi ky vé béo. Nhung néu sir dung cho
lon can bd sung thém thic an giau protein va chat khodng.

3.1. Khoai lang (Ipomea batatas)

San lrgng khoai lang hang nam & Viét Nam dat trén 1,5 triéu tdn (1998).
Thoi gian sinh trudng cla khoai lang ngédn, dé tréng va tréng dugce nhiéu vu
trong nam. Lugng chat kho trong khoai lang bi€n dong tir 290 - 390g/kg ca.
Lugng chat kho bién dong theo gidng, mba vu thu hoach. Ham lugng protein
tho trong khoai lang rat thap (35 - 39g/kg chat kho) nhung lai giau tinh bét va
dudng (850 - 900g/kg chat kho). Ham lugng khodng trong ct khoai lang cé
2,6g Ca; 1,7g P; 0,4g Mn; 4,5g K; 6mg Zn; 17mg Mn; 5 mg Cu... N&u khoai
lang dugc nan chin va duoc can ddi protein thi c6 thé thay thé hoan toan ngd
trong khdu phdn an cho lon vé béo.

3.2. San (Manihot esculenta)

San lwong sin chia nudc ta ¢d nam da dat 2,4 triéu t4n (1997). Sén dugce su
dung rong rai trong chin nuoi & trung du va mién ndi. Nang suét clia san cao
90 - 96 tan/ha. Cong lao dong tréng va thu hoach san chi bing 1/6 - 1/8 clia
tréng ngod va lia.

San troi 6 65% la nudc, 350g chat kho/kg. Trung binh trong 1kg chat kho
c6 22 - 28g protein; 3 - 4g chét béo va 650g tinh bot trong san ngot va 850g
trong sin ding.

C\i san tuoi chita nhiéu doc t6 cyanglucoside chua hoat hoa. Mai khi t€ bao
chia cli sdn bi phd hily do xay xat hay khi cat thdi, chit cyanglucoside bi men
linamarase & ngoai t€ bao hoat hod va san sinh ra cyanhydric tu do (HCN).
HCN gay déc cho gia siic, néu 6 néng d¢ thap sé lam cho gia siic cham 16n,
kém sinh san. Néu ham lugng cao s€ lam cho gia sic chét dot ngot. Ham luong
HCN trong ¢t san bién dong tir 10 - 490mg/kg cq, ¢6 lic 1én dén 785mg. Ham
lugng HCN trong san dang > 280mg/kg vat chit kho (VCK) cao hon trong sin
ngot < 280mg/kg VCK (Fuller, 1997). Theo CIAT (1978) thi ham lugng HCN
trong vo san va thit san 1 15 : 1 d&n 21 : 1. Ham lugng HCN trong 14 sin 4t
cao: 800 - 3200mg/kg VCK (Ravindraw, 1995). Khi ngdm nudc, phoi kho, sy
kho hay hdp chin s& 1am giam ddng ké ham luong cyanhydric vi HCN hoa tan

114



trong nudc hoac béc hoi bay di. Liéu doc HCN d6i véi ngudi 1a 1mg/kg khoi
lugng co thé, con d6i vai bd 1a 2mg/kg khai lugng co thé.

C6 hat trang thai ngé doc HCN:

- Ngo d6c cap tinh: Goc CN - khi vao co thé s& lien két chat véi hemoglo-
bin khién cho hemoglobin khong két hop va van chuyén duge 6xy, co thé sé
thigu Oxy, ngat thd, cdc niém mac tim bam va chét rat nhanh khi dn phai mot
lugng lon HCN.

- Ngo doc man tinh: Khi an mot lugng it va thudng xuyén thi thiosunphat
tao thanh & gan sé két hgp véi CN - cho ra thiocianat va dugce thai ra ngoai theo
nudc ti€u. Nhung thiocynat lai 1a chat gay bénh budu ¢, nhat 1a khi khdu phan
nghéo iot.

4. Hat ngii céc va phu pham

Hat ngil c6c¢ gém: lia, ngd, [da mi, cao Iwong... Phu phdm ciia hat ngi coc
bao gom: cdm, t4m... 1a loai thitc an giau tinh bot va giadu nang lugng: 3200 -
3400 kcal ME/kg. Ham lugng protein tho bi€n dong trong khoang 8 - 12%.
Pay 12 loal thitc &n ngheo lysine, tryptophane va methionine. Ham lugng xd
tho trong cic loai hat c6 vo nhu cao luong, lda gao, dai mach tir 7 - 14%, con
trong cdc loai hat tran nhu ngo, 1da mi thil ham lugng xo tho tir 1,8 - 3%. Cic
loai hat ngii c6c ngheo Ca, 1/3 - 2/3 P ciia hat ngii c6¢c & dang axit phitic ¢6
d6 lgi dung kém.

4.1. Ngo (Zea mays)

Ng6 12 loai thic an chi yéu cung cdp nidng lugng cho gia sic, gia cam
(trong lkg ngd cd 3200 - 3400 kcal ME). Nam 2003, san lugng ng6 cna Viét
Nam dat 2,85 triéu tan. Nhing viing trong ngo6 nhiéu: Son La, Thanh Héa, Dic
Lik, DPong Nai...

Ngé loai t6t ¢6 70 - 75% tinh bot, chat béo 5,4 - 5,7%. Ngb6 loai trung
binh ¢6 60 - 69% tinh bot, 4,6 - 5,0% chat béo. Ham lugng xo trong ngo thip,
ham lugng protein tho dat tir 8 - 13% (tinh theo vat chat khé). Trong protein
thi lysine, tryptophane, methionine 14 nhitng axit amin han ché, dac biét la
lysine. Giong ngd dot bién Opaque - 2 va Floury cé ham lugng lysine va
methionine khd cao. Ngo tuong d6i nghéo cdc chit khoang nhu Ca (0,15%),
Mn (7,3mg/kg) va Cu (5,4mg/kg). Hién nay cé nhién gidng ngd ¢4 mau sic
khédc nhau: vang, d6 va tring. Trong ngd vang va ng6d do c¢6 nhiéu caroten,
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criptoxantin, xantophyll. Trong 1kg ngé vang cé 0,57mg B-Caroten, 15,4mg
criptoxantin va 13,67 mg xantophyll. Xantophyll Ja sic t6 nhuém mau chi yéu
cua long do tring ga, md va da ga.

Trong ddu ngo c6 ty 1¢ axit béo chura no cao va day 1a ngudn cung cap axit
béo quan trong. Néu Ign an nhi€u ngd thi md trong thit s& nhao.

Trong ngd ¢6 730g tinh bot/kg vat chat kho, xo thap, cd gia tri nang luong
ME cao. Trong ngo ¢6 40 - 60g diu/kg vat chat khoé va ham lugng axit linoleic
cao. Day la nhan t6 quan trong trong khiu phén cé 4nh hudng dén kich thude
cla trimg ga mdi dé. Ham luong protein thod bién dong nhiéu va thudng khoang
80 - 140g/kg vat chit khao.

Bdng 4.1. Thanh phan héa hoc cua cde giong ngod khdc nhau (%)

Gidngngs | Do dm | Tro | Proteinthd | Xothd | Lipitthd | DXKN |
Salpor | 122 | 12 58 0.8 41 759
Crystalline | 105 | 17 103 22 5.0 703 |
Fouy | 96 | 17 10.7 22 54 70.4
strchy | 112 | 29 | o 18 22 728
Ngot 95 | 15 | 129 29 39 69.3

Pop 104 | 17 137 25 57 66.0 |
| Black | 123 | 12 52 10 44 75.9

DXKN: Dan xuit Xhong nito

3 cic nha may san xut tinh bot va glucoz tir ngd c6 mot lugng phu phim
lam thitc 4n cho gia stc rat t6t d6 Ia mam ngd, cdm ngod va gluten.

Bdng 4.2. Ham lugng cdc chdt khodng trong ngé hat (mg/100g)

Chatkhoang | P K Ca | Mg | Na | Fe | Cu | Mn | Zn

Ham lugng
L(mg/100g) SOOJ 325 48j 108J 54 48 | 13 | 10 | 46
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Bdng 4.3. Ham luong vitamin trong ngé hat (mg/100g)

Giéng ngd | Thiamine | Riboflavin | Niacin | Carotene | Carotenoid tdng s
Vang 0.48 0.10 1.85 0.30 1.32
Trang 0.34 0.08 164 | 015

4.2. Laa gao (Oryza sativa)

Lia gao 12 nguon luong thitc chll yéu cho ngudi & cdc nudc nhiét dai
nhung né cling duge st dung mot phan lam thic an cho gia sic. C6 cic gidng
liia nude va lda can (& trung du mién nidi goi ta lia nuong).

Ham Iuong protein, chit béo, nang lugng trao d6i cia thoc thap hon ngé
nhung ham lugng xo lai cao hon. Ty 1¢ protein tho trung binh trong théc 1a 7,8
- 8,7%, x0 tir 9,0 - 12,0%. Théc c6 thé sir dung 1am thitc &n cho loai nhai lai
va ngua. Thdc saun kht xay, tach trau thu duge gao xay. Ty 12 gao xay va triu
1a 80 : 20. Trdu c6 nhiéu silic, cic manh trdu ddu may sdc nhon lam t6n
thuong thanh ruét nén chi sir dung gao xay cho lon. Ty 1¢ thinh pham vi phu
phdm cla cong nghiép xay xat gao: théc 100%, trau 20 - 21%, cdm 6 - 8%,
gao tdm 3% va gao tring tir 66 - 68%.

4.3. Cam gao

Cém gao 12 phu pham chinh ctia nganh xay x4t gao, la nguén thitc an cho
gia stc. Trong cdm gao ¢6 12 - 14% protein tho, 14 - 18% dau. Dau trong cdm
gao rat dé bi 6xy hod, do d6 cdm gao khong nén du tri lau. Trong cdm gao con
c6 nhiéu vitamin nhém B nhat 1a B, trong 1kg cdm gao c6 khodng 22,2mg
vitamin By, 13,1mg Bg va 0,43mg biotin. Diéu ddng chi y khi sir dung cdm gao
1a trong cdm gao ¢dn ¢6 5,1% axit phitic. Trong khdu phin an c¢6 nhiéu cam
gao thi dé gay cho gia siic bi bénh parakeratosis (da hod siing) do axit phitic
trong cdm gao két hgp vai kém tao thanh phytat k€m khéng hap thu duoc va
thai ra ngoai 1am cho gia siic bi thi€u kém. D& chita bénh nay c6 thé bé sung
sunfat kém vao khdu an cho gia stic.

4.4. Cam mi

C4m mi 12 phu phdm cla nganh sin xu4t bot mi hién duge diung nhiéu
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trong chan nudi gia sic, gia cdm. Cam mi vién 12 nguyén hiéu nhap khau, cé
ham luong protein tho 1a 14%, ham lugng lipit thé thap, chi ¢6 3,4%, ham
lvong xo tho 1a 8,2% va nang luong trao déi 1a 2.850 kcal/kg.

5. Thirc &n protein nguén géc thuc vat
5.1. Hat ho dau ’

Hat cay ho d4u giau protein va cac axit amin khong thay thé cho gia sic,
gia cam. Gid tri sinh hoc cia protein hat ho d4u cao, trung binh dat 72 - 75%.
Protein trong hat ho dau giau lyzin, axit amin han ché nhat 1a metionin. Cac
nguyén t6 khoang nhu Ca, Mg, Mn, Zn, Cu trong hat ho dau cao hon so véi
hat hoa thao nhung chiing lai ngheéo P va K. Trong nhdm hat ho d4u, dau tuong
la nguodn protein thuc vat quan trong cta ngusi va dong vat. Sau day xin gidi
thiéu gid tri dinh dudng cta hat dau tuong (Glycine max):

Ham luong protein tho trong dau tuong dao dong tir 32 - 38%. Protein dau
tuong cé ham luong axit amin chita lrw huynh thap, metionin 1a axit amin han
ché& nhit sau d6 1a cystin va treonin. Tuy nhién, protein dau tuong lai ¢6 nhiéu
lysin, 12 axit amin thi€u nhat trong protein hat ngil c6c (ngo6, lia...).

Trong hat dau tuong séng cd cidc chat khdang trypsin va khdng chy-
motrypsin lam giam ty l¢ tiéu hod va gid tri sinh hoc clia protein. Ngoii ra,
cic chat nay con kich thich tuyén tuy hoat ddng manh gay sung tuy va do tang
san sinh trypsin va chymotrypsin dan dé€n lam mat cystein va metionin. Do dé
hat dau tuong trude khi sir dung lam thidc dn cho gia stdc, gia cdm cdn dugc xit
ly nhiét thich hop nhu rang, sdy, hap chin... Nhiét trong qua trinh X 1y nhiét
cé tac dung pha huy cic chat khang dinh dudng lam tang ty Ié tién hod va tang
gid tri sinh hoc clia protein. Ngudi ta c6 thé ding phwong phép lai tao, chon
gidng dé tao céc loai d4u twong cé ham lugng khédng trypsin thap.

5.2. Kho dau

Kho ddu 12 phu phdm cia cic loai hat cé ddu sau khi 43 duoc ép 14y dau.
Cac san phdm nay bao gém: khé dau lac, kho ddu dd twong, kh6 ddu hudng
duong, kho dau bong...

Thanh phan dinh dudng cla cédc loai khd diu bién dong phu thudc cong
nghé ép diu:
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- Khé dau lac: Kho lac néu ép tha cong thi con 10 - 12% dau, néu ép may
cdn 4% dau, néu chiét suat con 0,5% dau.
Ham lugng protein tho cla kho ddu lac nhan khoang 42 - 45%. Nhung néu

kh6 dau lac nhan ép ca vo thi ham lugng protein thap hon 37 - 38% va c6
18,8% xa thé.

- Kho ddu dau tuong: C6 41 - 45% protein tho, 8,8% xo tho. Hién nay, kho
dau dau tuong dugc sit dung nhi€u trong nganh sian xuat thic an gia sdic cong
nghiép. Hang nim Viét Nam thudng nhap mot lugng 16n kho dau dé twong cua
An b0, Argentina, My...

- Kho dau bong: C6 ham lugng protein tho 14 31% va ham luong xo tho
1a 12,3%. Trong kho ddu bong cé gossipol (C3H;0g), day 1a chat doc.

- Mot 56 diéu can luyu ¥ khi sir dung cic loai khd ddu: Cac loai kho ddu
khi bao quin trong diéu kién nhiét 46 va' d6 4m cao rat dé bi nhiém ndm moc
va san sinh nhiéu doc t6 nAm mdc (mycotoxin), rat nguy hai cho sitc khoe cla
dong vat va nang suat chan nudi.

Vidu:

- Nam Aspergillus flavus, Aspergillus parasiticus sinh ra aflatoxin. C6 téi
16 din chat clia aflatoxin nhung phd bién 12 aflatoxin By, B, , G| v G,. Do
doc cha aflatoxin x&p theo thit ty B; > G; > B, > G,.

- Nam Fusarium graminearum sinh ra deoxynivalenol (DON hodc Vomitoxin).

- Nam Fusarium moniliforme, Fusarium proliferarum sinh ra fumonisin.

- Nam Aspergillus ochraceus sinh ra ochratoxin.

- Nam Fusarium graminearum sinh ra zearalenone.

Poc t6 ndm m6c cé anh hudng x4u téi qué trinh sinh trudng, phét trién
cling nhu sic san xudt ciia dong vat, lam giam ting trong, gidm ty 1¢ dé, ting
ty 1& chét va han ché tic dung cha vacxin, gay t6n thuong gan, than va gay ung
thu gan...

Dé han ch€ sy nhiém doc t6 nAm méc c6 rat nhiéu bién phdp, tuy nhién
phuong phap tot nhét la bao quan nguyén liéu & noi kho rdo, ¢6 quat théng
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gid, nguyén liéu truée khi dua vao kho phai dugc phoi say ki va khong nén
d€ thoi gian hru kho qu4 1au.

+ Ham luong cho phép cia aftatoxin trong thic an:

Ham luong t6i da cho phép cua aflatoxin trong cédc loai thiic an theo FDA
(Food and Drug Administration - M¥) la:

Sita cho ngudi, thitc an cho bo sira: 20ppb

Gia sic, gia cam giong (bo, lgn, gia cam): 100ppb

Lon thit v béo: 200ppb. Bd thit vo béo: 300ppb

Ham lugng aflatoxin t6i da cho phép trong thitc an chin nudi cua Bo Nong
nghiép va Phat trién nong thon nudce ta ghi 6 bang 4.4 (QD s6 104/2001/BNN).

Bdng 4.4. Ham luong aflatoxin toi da cho phép trong thic dn
(Theo Quyét dinh Bé Nong nghiép va Phdt trién néng thon 104/2001)

Loai vat nuéi Aflatoxin B, Aflatoxin tng s&
Ga con 1 - 28 ngay tudi <20 <30
Nhém ga con lai <30 <50
Vit con ttr 1 - 28 ngay khéng co <10
Nhém vit con lai <10 <20
Lon con tir 1 - 28 ngay <10 <30
Lon thit <100 <200
Bd nudi lay sia <20 <50

6. Thirc dn protein nguén goc dong vat

Thitc an protein ngudn goc dong vat gém tdt ca cdc san phdm ché bién tir
thitc an cé ngudn géc dong vat nhu bot xuong, bot thit xuong, bét cd, bot mau,
bot ddu tom... Hiu hét thic an dong vat déu giau protein cé chat luong cao,
can bang cdc axit amin, cdc nguyén t6 khodang cin thiét va moét s6 vitamin
quan trong nhu vitamin By,, A, K, D, E...
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6.1. Bot ca

Bot cd 12 mo6t ngudn cung c4p protein ¢ chit luong tot nhat d6i véi gia siic,
gia cAm, vi ¢d gid tr1 sinh hoc protein cao. Bot ca giau lysine, metionin va tryp-
tophane, d6 1a nhitng loai axit amin thudng thi€u nhiéu nhdt trong khau phadn
an la hat coc. Hon nita, trong bot cd con ¢é ham lugng khodng cao va giau cic
loai vitamin, dac biét c6 vitamin Bj,. Nhiéu tdc gia con cho biét trong bot cd
cdn ¢cé cic “yé&u t6 chura xdc dinh duge”, Iam tang ty 1€ dp nd cla tring gia cam
cling nhur siic sinh truéng cua chding. Tuy nhién, bot cd ché bién tir nguyén liéu
cd khdc nhau s€ c6 chat lugng khac nhau. Vi du cic loai cd phi, c4 ngao ham
iuong protein chi c¢6 13,3% trong khi d6 & cd tuyét, cd d6i, cd bac md ham
lugng protein la 18,0%. Nguyén li¢u c4 c6 ham lugng protein cao thi bot cd c6
ham lugng protein cao. Cd nguyén liéu san xuat bot cd néu bao quan khong ot
s& bi von, ting ham lugng nito phi protein trong bdt cd, lam giam gid tri sinh
hoc cta bot c4, khi cho lon va gia cam an s& gay ngo déc, tang ham lugng NH3
trong chuong nuodi. Phuong phap ché bién khic nhau ciing lam cho chat lirgng
bot ¢4 khic nhau. Ngoai ra, chat lugng bot cd con phu thudce vao thoi gian bao
quan va diéu kién bao quan (bdo quin khong tot, bot cd dé bi nhiém khuan
samonella...). G nudc ta, bot c4 dugc phan chia thanh loai 1 va 2 dua theo ham
luong protein tho, chat béo va ty 1&¢ NaCl (Bang 4.5).

Hang nam, nhu cdu bdt ¢4 cho chian nuéi khoang 300.000 - 400.000 tan,
luong bot ca san xuat trong nudc chi ddp ¥ng duge 30 - 40% nhu cau, con lai
chiing ta phai nhap tir Chi L&, Peru, Malaysia.

Bdng 4.5. Mot s6 quy dinh vé chdt lugng bot cd

Thanh phan Bot ¢ loai | Bot ca loai ll
Protein thd (%) 60 50
Do am (%) <12 <12
Lipit (%) <10 <10
Mugi an (%) <5 <5
Tricanxiphotphat (%) 5,5 53
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Do gié thanh ctia bot cd cao nén ngudi ta thudng sit dung mot ty Ié gidi han
trong kh4u phan an cho lon va ga.

- Dé&i v6i ga, mic trung binh sit dung trong thitc an hon hop 1a 10% cho ga
con, 8% cho ga vb béo va 5 - 6% cho ga dé.

- D6i vdi lgn, mifc trung binh 12 7%. Cin luu ¥ 12 khi st dung nhiéu bot
c4 trong khdu phén, thit va tritng ¢6 mii dau ca. Vi vay, dé trainh mui ddu cd
trong thit, ngudi ta thudng ngirng cho an bot ca 4 tuln trude khi giét mé hoic
str dung miic toi da bot cd trong khau phin an cho lon va ga 1a 2,5 - 5%.

6.2. Bot thit xuong

Bot thit xwong ché€ bién tir thit va xuong clia déng vit hoic tir cdc phu
phdm cta 16 mé sau khi nuéc va md duge chiét xuét ra khdi phé phu phdm
bing quy trinh ché bi€n thong thuong. Thanh phin dinh dudng cla bot thit
xuong khong On dinh, né phu thudc vio ngudn nguyén liéu ché bign. Ty l&
protein trong bot thit xuong tir 45 - 50%. Trong protein bot thit xuong giau
cac axit amin, dac biét 1a lysine, methionine (va cystine), tryptophane va tre-
onine; ME (kcal/kg): 2444 - 2660, khodng 12 - 35%, m& 3 - 13% (trung binh
la 9%). Bot thit xuong rét giau vitamin B;. Tuy nhién, & M§ va cic nudc chau
Au, bot thit xuong dugc san xuat tir cic nguyén liéu cé ngudn gée tir dong vat
nhai lai khéng duoc sit dung trong khiu phan in cia bo, cir, dé va cic gia
stic nhai lai khac do sg bi lay nhiém bénh bd dién; chi diing bot thit xuong
cho lgn, gia cam, ché, meo, cd va cac dong vat da day don khac (NRA: Hiép
hoi ché bién phu pham chan nuéi Hoa Ky, 2003).

6.3. Bot thit

Bot thit 1a san pham ché bien dang kho. Bot thit khong chita man, xuong
va cdc phu pham khac. Bot thit c6 mau ndu vang va ¢ mui thit dac trung.
Trong bot thit ¢6 55% protein tho, md 10%, d6 &m 161 da 10%. Ciing gidng
nhu bot thit xuong, bot thit c6 ngudn gdc tir ddng vat nhai lai va khong duoc
dung cho chinh cédc con vat nay.

6.4. Bot long vii thiy phan

Bot long vii thiy phan dugc ché bién bang cdch xir 1y nhiét bot long vi gia
cdm J 4p sudt nhiét d6 cao. Trong qua trinh thiy phan, dudi tic dung 4p suat
nhiét d6 cao pha v& cac mach néi cystine, ty 1¢ tiéu héa clia bot 1ong vii dat
70 - 80%. Ty 12 protein tho bot 16ng vii thiy phan 12 75 - 80%, xo tho t6i da
4%, m& 5%.
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6.5. Bot gia cam

Bot gia cdm 12 san phdm duoc ché bién tir phé phu phdm sach ciia gia cdm
giét md, nhu xuong, ndi tang va c6 thé toan bd than thit gia cdm da vat long.
Trong bot gia cdm cé 58% protein tho, 11% ma, tro 18%, d6 4m t6i da 10%
va ¢6 tron chat chong 6xy hda. Bot gia cdm ¢6 mau vang dé€n nau vira, c6 mui
gia cAm dac trung.

6.6. Bot mau

Bdt mau dugce ché bién tir mau sach. Mau dugce tach nude, sau d6 say nhiét
nhanh, sdy 16ng quay hay sdy phun. Ham lugng protein tho t6i thiéu trong bot
mau 80%, giau lysine, tryptophane, ty 1& tiéu hda 95%. Bot mdu cé mau nau
d6, hat min, khong hoa tan trong nudc.

6.7. Bot dau tom

Bot dau tom dugc ché bién tir dau, cang, vo tdm cia cic xi nghiép ché bién
tom dong lanh xuat khdu. Day 12 nguén protein dong vat rat t6t cho gia sic.
Gia tr1 dinh dudng cta bot dau tébm thap hon so v4i bot cd. Bot ddu tom cé 33
- 34% protein, trong protein c6 4 - 5% lyzin, 2,7% metionin. Ngoai ra, bot dau
tom con giau cdc nguyén t6 khodng nhu Ca (5,2%), P (0,9%) va cdc nguyén
t6 khodng vi luong khac. Diéu ddng Iuu y 12 trong bot ddu tom ¢é chita nhiéu
chitin. Pay 12 moét loai protein thd hdu nhung khéng tiéu hoa duge (50% nito
trong bot dau tdm la chitin).

7. Mot s6 ngudn thic dn khac

7.1. Dau, mo

Dau, md li loai thic an ¢6 gid tri nang lugng cao, bao gom: m& dong vat,
diu thyc vat... khi bé sung phai tron thém chat chéng oxy héa. Phai kiém tra
thudng xuyén chét lugng ddu mé vi sdn phdm 6xy hod trong ddu md cé mui
chua, khét, dang va c6 tdc dung pha hly cic hoat chit sinh hoc cia thic an,
lam giam pham ch4t thic an.

7.2. San phim ciia cac nha may dong do hop

Phy phdm ctia cdc nha mdy déng dd hop bao gém: ba cam quyt, ba dia,...
thanh phin héa hoc ¢6 nhiéu bi€n dong: ham luong chat khé: 5 - 16%, xo tho:

13-17,3%, ME: 1,6 - 2,6 Mcal/kg vat chat kho. Chl y&u ding cho loai nhai
lai, lon ndi.
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7.3. Phu pham ctia cic nha may ché bién ca phé

Com cta qua ca phé sdy kho ¢6 10,7% protein tho, 22,2% xo thd thudng
dung cho loai nhat lai.

8. Thirc #n bé sung khoang va vitamin

Thitc dn b4 sung khodng va vitamin gém c6 bat vo sd, bot xwong, dicanxi
photphat...; vitamin A, D, E, K, B|, B, B|,, C, ... t6ng hop.

9. Cac chat bd sung phi dinh dudng trong thirc an

9.1. Khang sinh

Khang sinh ngoai viéc dung lam thudc dé€ chita cdc bénh nhiém khu4n con
diung lam chat kich thich sinh trudng trong thic an chan nuéi. Khdng sinh
ding lam thitc an b6 sung lic dau 12 cdc bd lén men mot s§ loai xa khuin
(gom chu yéu la Clotetracyclin, Oxytetracyclin va Procain-penicillin), giai
doan ti¢p sau 12 khang sinh Bacitrracin san sinh tir vi khuan Bacilus subtilis
Vi ngiy nay ngudi ta dung cac khang sinh tdng hop, ngoai tic dung diét khuin
chiing con phong tri duge ca cau trang.

Khang sinh dung lam thic in bd sung thudng sit dung véi lidu rat thip cé
tdc dung kich thich sinh trudng, tang hiéu qua sir dung thitc an, giam ty 1€ tiéu
chay, ty & chét va coi coc. D81 véi lon con sau cai sita (7 - 12kg), khdng sinh
lam tang tSc d6 sinh trudng 16,4%; 10,6% d6i véi lon choai (17 - 49kg) va
4,25% d6i1 vdi lon vé béo (64 - 89%) (Hays, 1978; Zimmerman, 1986).

Co ché kich thich sinh trudng cla khdng sinh chua 15, cé thé khdng sinh
lam ting qud trinh trac ddi chét, kich thich téng hop protein, lam giam d6 day
niém mac rudt, lam tang hap thu, gidm khdi lugng rudt (giam tiéu tdn nang
lugng tir cic md bao cé hoat ddng trao ddi chét cao).

Tuy nhién, sir dung khdng sinh IAm thifc in bd sung lai cé nhiing tic hai
do sir phat sinh nhitng loai vi khuan khdng lai khdng sinh. Hang nam con ngudi
phai bd ra rdt nhiéu tién clia d€ tao ra nhiing khang sinh méi chong lai nhiing
vi khudn d3 “nhdn” véi nhitng khdng sinh cii. Cling chinh vi diéu nay ma nhiéu
nudce trén the gidi da cdm sir dung khang sinh trong thitc an chan nuoi.

9.2. Chat nhuém mau

D€ nhudom miu cla long dd tring ga, da ga ngudi ta dung xantofhyll.
Xantophyll c6 nhiéu trong cdc loai rau co, bot thitc an xanh, bot cdnh hoa ciic
van tho.
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Mot s6 san phdm nhuém mau: ORO GLO, KEM GLO, Beta-Apo-8- carote-
nal, caroten tu nhién, cathaxantin.

9.3. Chat nhii hoa

Sunfat mono glyxerit (SMG) c¢6 tiac dung phén cit cdc hat dau md trong sita
nhan tao, lam tang bé mat tic déng cia enzym lipaz, nhd dé tang duge ty 1€
tiéu héa hap thu ma. '

9.4. Chat chong oxy hoa (antioxidant)

Su dxy hoa dau, md [a mot hién tugng thudng xay ra lam cho ddu, ma bi oi.

Qua trinh ty 6xy hod x4y ra ngay sau khi qud trinh ché bién thiic an bat
dau. Thuong thi vo boc bén ngoai cta hat ¢6 dau bao vé hat va chéng sy oxy
hod tu nhién. Khi thic an duoc nghién, mang boc bi v, lipit ti€p xiic vdi oxy
khong khi va qud trinh 6xy hod x4y ra rat nhanh. San phim 6xy hod clia dau
md s€ phd hity vitamin tan trong ddu m& va xantofhyll, giam dé ngon mi¢ng
clia thirc an, mat nang hrong va protein, hinh thanh cdc chat doc.

Vitamin A 12 mét vitamin quan trong trong khau phin an cho gia sic, gia
cam. Vitamin A trong thic dn s& bi mat 10%/thdng néu khong trén chiat chong
6xy hod. Néu tron chiat chdng 6xy hod, ty 1&€ phd hiy vitamin A giam xuéng
con 3%/thiang.

Cic chat chong 6xy hoa thuong dung la: Ethoxyquin, BHA (butylhydroxy
anisol), BHT (butylhydroxy toluen (BHT).

9.5. Chat két dinh thifrc an

Khi sdn xuat thitc an ép vién, ngudi ta thudong st dung mot sé chat két dinh
nhu tinh bét sdn, ri mat dudng, bentonit...

Nhiing chat bé sung phi dinh dudng phdn nhiéu 12 nhitng ho4 chét téng
hop nhir cdc thubc diét khuan, e ché sy phét trién clia ndm méc, cac hormon,
cdc thudc an than, cdc chat tao mau, tao mii vi... Cdc chat nay khi sir dung
phai dugc kiém sodt chat ché. Khang sinh 6 tiac dung kich thich sinh trudng
nhung c6 nhitng tdc hai nhu d3 néi & trén, cho nén ngudi chan nudi chi st
dung nhitng khdng sinh dugc phép str dung, mot s6 hormon c6 tic dung tang
nac nhung nhitng tén dur cha né trong thit ciing gay ung thir cho ngudi va da
bi cdm sir dung. Nhu vay, viéc ton trong nhitng quy dinh phap luat vé viéc s
dung thitc an, dac biét 12 thitc an bd sung la hét sitc cdn thiét.
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O nde ta mot s6 khang sinh va hod chét sau da bi cdm sir dung (theo
Quyét dinh s6 54/2002/ QD-BNN ngay 20/6/2002 ciia B6 Nong nghiép va Phat
trién nong thon):

1- Carbuterol 2- Cimaterol

3- Clenbuterol 4- Chloramphenicol

5- Diethystilbestrol (DES)  6- Dimetridazol

7- Fenoterol 8- Furazolidoh va cdac dan xu4t cia nhém Nitrofuran
9- Isoxuprin 10- Methyl-testosterol

11- Metronidazol 12- 19 Nor-testostero!

13- Ractopamin 14- Salbutamol

15- Terbutatin 16- Stilbenes

17- Trerbofone 18- Zeranol

Cau héi én tap

1. Cho biét cac nhém thitc &n theo cach phan loai theo nguén géc. Thé nao la thic
an thd khé, thiic an giau nang iuong, thifc an gidu protein? Cho vi du.

2. Pac diém dinh dudng clia ngd. Chu y gi khi stf dung?

3. Dac diém dinh dudng clia s&n. Cha y gi khi sif dung?

4, Dac diém dinh dudng cla gao va cam gao. Chii y gi khi st dung?

5. Bic diém dinh dudng clia d3 tudng va khé da tuong. Cha v gi khi sl dung?

6. D4c diém dinh dudng cilia bot ca. Chy y gi khi sr dung?

7. Dac diém dinh dudng cla mot sd ngudn thife &n giau protein c6 nguén géc ddng
vat? Diéu can chd y khi s dung?

8. K& tén mét s6 thifc &n bd sung dinh dudng va phi dinh dudng. Tac dung clia khang
sinh dung lam thifc &n b8 sung trong chn nudi va tac hai clia né?

9. Tai sao khi sir dung thirc &n bé sung trong chin nudi can tén trong nhitg quy dinh
phap luat vé vé sinh an toan?
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Chuong 5.

TH(/C AN BO SUNG

Muc tiéu

- V& kién thiic; Hiéu dudc y nghia clia thic n bd sung va cach sif dung thic an b
sung trong chan nubi.

- Vé ky nang: St dung dudc thfe 3n bé sung trong chan nuoi.

- Vé thai do: Tuan thd ddng nhimg nguyén tac khi sif dung thirc an bd sung.

Tém tét ndi dung

- Thitc an b8 sung;

- Cac loai Premix;

- Chat khang khuan;

- Enzym;

- Chat chéng dxy hoa;

- Chét chéng méc;

- Su dung nitd phi protein cho loai nhai Jai;

- Phu gia thuc pham;

I. THUC AN BO SUNG

1. Pinh nghia

Thifc an bd sung 1a mét chat hoac mét hdn hop chat bd sung vao khiu phan
an vdi mot liu nho nhung lam tang téc dd sinh trudng, tang hiéu qua sit dung
thirc an, phong mét s6 bénh.

2. TAm quan trong clia viéc sir dung thirc 3n bd sung
Viéc sir dung thitc an b8 sung nham tiét kiém thic an, giam gid thanh san pham:
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- B4 sung axit amin tdng hop, 1am can bing axit amin, nang cao BV cua
protein thitc an.

- B6 sung premix khodng - vitamin ngin nglra cdc bénh thi€u khodng,
vitamin, tang hi¢u qua sit dung thic an.

- B sung men tiéu hod 1am tang ty 1¢ tiéu hod cdc chat dinh dudng...

3. Phan loai

Thiic an b6 sung protein: NNP, axit amin, ndm men, men ti¢u hod; khang
sinh; cdc loai premix va cac loai thic an bd sung khac.

II. PREMIX

1. Khai niém premix

Premix la hén hop cia mot hay nhiéu hoat chat vi lugng ciing vd@i chat pha
loang (chdt mang hay chit dém).

Dé tron déu cdc hoat chat va chat mang phai ¢6 cdc diéu kién sau:

- Chat mang va hoat chat nho, cé kich thuéc tuong ty nhau: vitamin ¢é
kich thuéce 0,1 - 0,3 um.

- Ty trong cla hai chat tuong duong dé khong bi phan cach khi tron, van
chuyén.

- Cic chdt khi hén hop vdi nhau thi khéng pha hoai 14n nhau dé bao quan
duogc [au.

- Cic chét ¢6 do bén tuong duong nhau trong diéu kién du tri.

- Tinh chat hod ly, tinh dién tuong duong nhau.

Ch#t mang ¢6 thé sir dung: cam lia mi, bot san, tinh bot sdn, bot mam
ngd. Mot s6 cong ty con st dung cdm gao lam chat mang, dé bi 81 mac, vi
trong cdm gao ¢ ddu cam.

Pé c6 thé bdo vé t6t hoat chat va lam tang sy h4p thu cla hoat chat, ngay
nay ¢6 nhiéu cong ty da sit dung chit mang sinh hoc.

Mot s6 loaj premix: premix khodng, premix vitamin, premix khodng -
vitamin, thuéc phong bénh.

2. Premix khoang vi lugng

Khi chudn bi premix khodng vi luong cin chi y: nhitng hod chat sir dung,
ngoai chat khodng vi lugng (Fe, Cu, Co...) con c6 cac chit khdc, cin biét cong
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thitc hod hoc, nguyeén tir lugng, phan tit lugng d€ tinh % chat khodng vi lugng

c6 trong hod chat.

Vi du: Trong MnSO, ngoai Mn ¢on ¢6 S va O

Tinh phan tir lugng:
Mn cé nguyén tir lugng: 54,94

S
O4

Phan tir Jugng

32,06
64,00
: 151,00

Tinh ty 1¢ % Mn trong MnSOy,:

54,94

Mn (%) =

151,00

x 100 = 36,38 %

Xay dung cong thitc premix khodng vi lugng va dung 500g/tdn thic an,
dung chat mang la CaCOj5:

N{g:gnngl?l\]%i?g Nguﬁ:ttg,';qng Phén trlugng | Ty I& hoat chat (%)
MnSO, 54,94 (Mn) 151,00 36,38 Mn
ZnCO, 65,37 (Zn) 125,37 52,00 Zn

KI 126 (1) 165,00 76,00 |
Trong Premix
g ng | WIS S | i ing | L0
Mn 50,0 MnSO, 137,438¢
Zn 50,0 ZnCO, 96,1539
I 2,0 KI 2,631g
Téng hoat chat 236,222

Luong chat mang: 500 g - 236,222 g = 236,778 g CaCO,

9-Gi&o tinh dinh duBng.
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3. Phuong phap xay dung cong thirc san xuit premix vitamin
Cach tién hanh d€ chudn bi san xu4t premix vitamin BIOI, diing cho ga thit
theo ty 1& Skg/tan thitc an hon hop hoan chinh (0,5%).

Néng da 2 x s o
fostont | cinnauin | ISngum o 1t | Ligcn 4t i
oat chat
Vitamin A 500.000 Ul/g 8.000.000 UI 16,09
D, 200.000 Ul/g 3.000.000 Ut 15,09
E 50.000 UlY/g 10.000 UI 0,29
Riboflavin (B,) Tinh thiét 59 9,09
Axit Nicotinic, PP Tinh khiét 259 25,0g
Canxi Pantotenat 45% 159 33,3g
Clorua Colin 25% 4509 1.800g
Khang sinh Tinh khiét 10g 10g
Téng luong hoat chat: 1904,5g
Téng lugng premix: 5000g
Chat mang = 5000g - 1904,5g hoat chat = 3095,5g Tinh bot san

L. CAC CHAT KHANG KHUAN

Day la hop chat ¢6 tac dung han ché hodc ngin chan vi khusn phdt trién,
bao gom cic khdng sinh, mot s6 loai hod chit, thuéc phong bénh... Chiing
duge bo sung vao thifc in véi ham lugng thap, duéi lidu diéu tri ¢é kich thich
sinh trudng, ting hiéu qua st dung thic an, giam ty 1é chét va ¢di coc, ting
kha nang sinh san.

Chat khang khuén 1am tang t6c do sinh trudng 16,4% d6i véi lon sau cai
sita (7 - 25kg), 10,6% d6i véi lon choai (17 - 49kg) va tang 4,25% d6i v6i lon
v béo (64 - 89%) (Hays, 1978; Zimmerman, 1986). Hiéu qua sir dung thitc
in cling tang, ty l& chét giam (tir 4,3% & 16 lon khong duge bd sung chat
khdng khudn xuéng con 2,0%, 16 dugc bd sung).

Co ché hoat dong ctia chat khang khudn chua rd nhung né c6 tdc dung dén
trao déi chat, dinh dudng va phdng trir bénh.
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- Chit khdng khudn 1am tang qud trinh trao d8i chét, kich thich téng hop
protein.

- Chat khang khudn lam gidm dé diy niém mac ruét, 1am tang hip thu,
giam khoi lugng rudt (giam tiéu tdn nang lugng tir cic mo bao ¢ hoat dong
trao d6i chét cao). Tuy nhién, tdc dung diét vi khudn gay bénh clia chat khang
khuin dén sinh trudng cia gia stc 1a quan trong nhét. Con vat sé khoe manh,
sinh trudng dat t6i da.

1. Khang sinh

1.1. Tac dung cua khang sinh

Khéng sinh dugc phét hién nam 1929, va nam 1940 dugce sir dung tri bénh
cho ngusi va gia svc.

Ngoai tac dung tri bénh, khdng sinh con c6 tac dung kich thich sinh truong
déi véi dong vat nuoi:

- Lon 4n khédu phdn cé b6 sung khdng sinh ting trong hon 16 déi ching 10
-15%: ga 7 - 15%, bé 4 - 5%, ga dé tang san lugng tring 9 - 10 % va tang ty
lé 4p nd. Con vat khoé manh, han ché bénh {a phan tring, ting hi¢u qud sk
dung thie an.

1.2. Co ché tac dung cua Khang sinh dén sinh truong

- Diét vi khudn gay bénh, con vat khde manh, trao ddi chat manh hon.

- Khéng sinh lam giam do day cia dung mao niém mac ruét, tang kha
nang hap thu cac chat dinh dudng.

- Khdng sinh tdc dong dén enzym tiéu hod, giam ngudn dinh dudng mat
theo con dudng noi sinh.

Khang sinh c6 tac dung 16t trong cic diéu kién saun day:

- Gia siic non: lgn con, b&, nghé, ga con. Gia siic 16n phan itng vGi khdng
sinh khong rd rét. Do d6 ¢ lgn nén diing khéng sinh tir nh6 dén 30 - 40kg, ga
mdi nd dén 1 - 1,5kg.

- Gia siic tiét sita: bo sita, lgn nai dang tiét sita nudi con, khang sinh khong
¢6 tac dung rd rét, do d4, khong nén sir dung khang sinh.

- Diéu kién v& sinh kém, khdng sinh c6 tic dung manh hon so voi diéu
kién vé sinh t6t. Khang sinh lic n2y vi nhi thudc diét ¢ dai, tiéu diét vi khuin
gay bénh & chudng nuoi va dudng tiéu hod, gidp cho con vat khoé manh, tiéu
hod thic an tot hon.
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1.3. Mot s diéu can chii y khi sir dung Khéing sinh lam thikc an cho gia siic

- Téc hai cta khang sinh: Viéc st dung thuong xuyén khéng sinh s& lam
thitc 4n b6 sung tang vi khudn khéng khdng sinh vi vay céc loai khing sinh
ndy s& khong thé tri bénh cho ngudij va gia siic. Nhiéu nudc trén thé gisi da
cam st dung khdng sinh l1am thifc 4n bd sung cho gia siic, gia cAm. Mot s
nudc st dung khang sinh tho, cic loai kﬁéng sinh khong dung tri bénh cho
nguot...

- Mot s6 loai khang sinh ¢é tdic dung kich thich sinh trudong va lam tang
hiéu qua str dung thic an trén lon: Bacitracin, Bambermycin, Chlortetracylin,
Efrotomycin, Oleandomycin, Penicillin, Tiamulin, Tylosin, Virginiamycin.

- Trén ga va ga tay: Bacitracin, Bambermycin, Chlortetracylin, Oleandomycin,
Penicillin, Tylosin, Virginiamycin, Roxarson. Spectinomycin.

Thé& gidi dang quan tam dén thi trudng thudc thd y va viéc st dung khang
sinh trong chan nuoi. Cic nudc EU da cong b6 cAm sir dung nhiéu loai khdng
sinh, hoa chat trong thic an gia stc, gia cdm, thuy san.

Theo William A. Dudley-Cash (2002), nam 1986, Thuy Pién di c&m sir
dung khdng sinh lam chit kich thich sinh trudng trong thitc an cho gia stc,
nhung van duge st dung tri bénh cho gia sic.

Theo Tan Elliott (2002), nam 1999, chau Au di s&r dung 4700 tin khing
sinh cho gia stic, trong dé 3900 tan diing dé chira bénh, 786 tdn (6%) dung lam
thitc &n bd sung.

Tuy nhién, viéc cam st dung khdng sinh trong chin nuéi lai c¢é nhiéu y
kién khdc nhau. Theo Sarah Muirhead (2002), n€u cdm sir dung khdng sinh
trong thitc an tait My s€ lam ting gid thanh san xuat thit lgn thém 4,5 - 5,0
USD/con. Ty 1¢ lon bénh, lgn chét tang, hiéu qua si dung thiic an giam.

N6i chung, néu giam sl dung khing sinh trong thitc an thi luong khang
sinh dung tri bénh tang, tang chi phi san xuit. Lon bi bénh lam giam chat luogng
thit. Pay 12 mot bai toan kho.

Céc loai khang sinh cim sir dung & cdc nuéc chan Au tir nam 1997 - 1998:
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Avoparcin, Zn-Bacitracin, Spiramycin, Virginiamycin, Tylosinphotphat,
Furazolidon.

Cic khang sinh du kié€n cAm sir dung tir nam 2006 trong cic nuée EU:
Lavophospholipol, Salinomycin Sodium, Avilamycin, Monensin Sodium.

Bdng 5.1. Cdc khang sinh sit dung trong thitc dn chin nuéi
dugc s dung trudc nam 1999, nay bi ¢dm & cdc nuéc EU

Khang sinh ¢cam sif dung trong

thirc an chan nuéi Ly do cam

Tylosin photphat, Spiramycin Khang chéo vdi cac khang sinh diéu tri

Znc Bacitracin, Virginiamycin bénh cho ngudi

Avoparcin Lam mat hiéu luc khang sinh

Carbadox, Olaguindox (kich thich sinh Gay ung thur va dot bién bat (di (gay ung
trudng, Viét Nam sir dung)!” thu budu)

Céc khang sinh Hong Kong han ché st dung trong thitc an chan nuoi tir 31
thang 12 nam 2001 (Feedstuffs vol 14 (2), 2002): Cloxacillin, dicloxacillin,
ampicillin, amoxycillin, benzylpenicillin, sulfonamid, chlotetracycllin, oxyie-
tracyclin, doxycyclin, va tetracyclin.

Trong diéu kién khi hau nhiét déi néng 4m ctia Viét Nam, trudc day, viéc
st dung mot s6 loai khang sinh trong thitc an gia sic da cé tac dung lam chit
kich thich sinh truéng va phong mot sd bénh cho gia sic, gia cdm. Hién nay,
do viéc han ché sir dung khang sinh trong thic an nén khdng sinh diing tri bénh
tang lén. Van dé nay tuong ty x4y ra & nhiéu nudc trén thé€ gidi. Day 12 mot bai

(1) Khdng sinh c6 nguén g6c quinoline: Carbadox. Olaquindox, Norfloxaxin da gay teo
md vit, lam chét 10.000 vit con & Long An, Tién Giang nam 1999, 3.000 con & Diic Linh, Binh
Thuin nam 2000; gay ngd doc lam chét 30% s6 lgn & mot trai chan nuéi clta tinh Binh Duang
nam 2000. Khi lgn bi ngd doc Olaquindox cé triéu ching bi viém 165 loét da 16 tai, gdy loét da
day, tim tu médu. Tén du cua cdc khdng sinh nay trong thit lon 12 nguyén nhin gay ung thu
budu & ngudi.
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todn rat khé giai quyét trong thoi gian ngén. Hién nay, mot s6 loai khdng sinh
cam sit dung, nhung lai ¢6 tic dung nhanh trong phong tri bénh cho gia siic gia
cam nhu Furazolidon va cic dan xuit nhém Nitrofuran van con duge sir dung
O mot SO trai, co s& chan nuoi.

Ciing c6 thé chon lua mot s6 loai khang sinh thai nhanh, hoat luc kém, ¢6
tic dung kich thich sinh trudng va tang hi€u qua sk dung thic an. Chi nén
dung khang sinh cho gia sdc, gia cam nudi thit (trong giai doan con non). Quy
dinh thdi han nglng st dung khdng trude khi gict thit 13 bao nhiéu ngay.
Nhitng loai khdng sinh thai cham thi khong nén sir-dung.

Hién nay, viéc quy dinh cédc loai khang sinh va hod chat cim sir dung trong
thitc an gia sic gitta cac nude EU va My ciling khac nhau. Viét Nam chiing ta
cling di ban hanh quy dinh vé viéc sir dung thudc thi y.

2. Mot s& chat khang khuan khac

Thuoc phong ciu trung (Coccidiostats) dugc EU cho phép sir dung hién nay:
Decoquinate, Dicazuril, Halofuginone, Robenidine, Narazin, Narazin/nicar-
bazine, Lasalocid-Sodium va Maduramicin-Ammonium (European Food Safety
Authority. EFSA).

Thudc cdu tring dang su dung 6 M§y:

- Monensin (Coban) liéu diing 100 - 120ppm

- Salinomycin (Bio-Cox), liéu dang: 45 - 65ppm

- Narasin (Monteban), liéu diing: 60 - 80ppm...

IV. ENZYM

Enzym la cic protein tir nhién cé hoat tinh enzym; cdc enzym duoc tao ra
tir cdc co thé song. Trong cong nghiép, enzym dugc sdn xuét tir cdc vi sinh
vat (vi khudn, nfm, men) bing cdch lén men hodc chiét tir tuy va cdc mo6 dong
vat khac.

Enzym hoat dong nhu 14 chét xic tdc trong cic phan ing sinh hod; chiing
gilp cidc phan ing xay ra nhanh hon. Enzym khdc véi hormon vé mit hoa
hoc. Mac di cdc hormon ciing kiém sodt mot s& phan iing trong té bao nhung
ching khéng phai la chat xic tic.

* Co ché hoat dong clia cdc enzym:

- Enzym hinh thanh phuc hgp khi tiép xiic véi cdc ca chat dac hiéu cha ching.
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- Mbi enzym xiic tdc voi phan ¢ng dic hiéu cta riéng nd. Thi du enzym
amylaza cé thé phan giai tinh bot nhung khong thé phan gidi protein hay xo.
Diéu niy c6 nghia 1a moi enzym “tdn cong™ mot lién k&t dac trung, bé gay
lien k&t dé tao nén mot cdu tric phan tir Khic.

- Enzym khong thay d6i sau phéan ttng. N6 khong bi mat di vi khong tur
tham gia vio ciac phan tng. Enzym chi xic tac phan iing dé co chat duoc
chuyén thanh san phdm cudi nhanh hon.

E+S — ES — & E+P

(E: Enzym; S: Co chat; ES: phiic hop enzym + ca chét; P: sadn pham cuéi).

Dic tinh quan trong va ddng chi ¥ nhat cta men [ chdng hoat dong nhu 14
chat xtc tdc d€ lam tang t6c d6 phan ing. M6t ru diém 1én clia enzym khi xic
tac 1a chiing c6 thé 1am tang téc dd phan ing & nhiét d6 co thé va & pH nhe.

Kemzym drym (bang Kemin):

- La ngudn enzym tiéu hod dang kho, lam tang ty 1& tiéu hod cic chat dinh
dudng trong cdc hat ngil céc, tang ty 1& tiéu hod sita, protein dong vat.

- Thanh phan gom c6: Alpha-Amylaza, Beta-Amylaza, Beta-Glucanaza,
Pullulanaza, Pectinaza, Endo-Proteaza, exo-proteaza, Celiulaza, Bentonit
Natri, Canxi Silicat, Canxi cacbonat. '

Bdng 5.2. Mot s6' loai men

. » Méi truéng pH T
Enzym Nguon cung cap lén men r thich hap
Pepsin Da day Protein 2
Chymotrysin Tuy Protein 78
Papain Bu dd, cay nhiét ddi Protein 78|
Lipasa Vi sinh vat Dau 6liu 5-8
i
o~ Glucosidase Co
Vi sinh vat 6
(Maltase) i sinh va Maltose 6
B-Amylase Malt Tinhbot | 52 |
B-Fructofuranosidase Ca chua Saccarose 45
(Invertase)
Lipoxygenase, typ | Db tuong Lincleic axit 9,0 '
| Lipoxygenase, typ I P tudng Linoleic axit | 65 |
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Bdng 5.3. Anh hudng ciia kemzym trong thitc dn ép vién
o nhiét do 75 - 80°C trén ga thit (Clifford A. Adams, 1999)

Chi tiéu theo dbi L8 déi chimg B sung men
(khéng su dung men) | (1kg kemzym W/tan thirc an)
Khi (ugng séng (kg/con) 237 2,41°
Tiéu t8n thitc an 179 1,75°
Do &m chat don chudng (%) 459° 43,0°

- Enzym dugc chiét xuat tir cac loai nim va vi nam khong doc, dat tieu chuan
an toan (GRAS) ciia té chitc quan 1y thuc phdm va dugc phdm (FDA) - My.

- C6 mui mach nha nhe, bén trong qud trinh san xuat thitc an dang vién.

Bdng 5.4. Anh hudng ctia men tiéu héa dén ty 16 N (%)
hdp thu tir cdc nguyén liéu thic dn

Nguyén liéu thite an (khong ?: lk(;:::;/%e plus) 01 %Bkz:;;gm plus
Ngb 17.9 492
Khé dau hudng duong 12,7 29,7
Lia mi 24,6 38,6

- B6 sung kemzym plus cho Ion thit ting trong han 7%, khéi lugng két thic
tang 4 - 6% hon 16 khong b6 sung, tiéu ton thifc an cho ting trong gidm 4 - 7%.

V. CHAT CHONG OXY HOA (antioxidant)

Su 6xy hod dau, m3 1a mot hién tuong thudng xay ra tao thanh ddu ma bi 6i.

Qua trinh tu 6xy hod [a qua trinh trong d6 xay ra su gan két chia oxy trong
thic an gia sic & nhiét dd moi trudng.

(a), (b) sai khac cé ¥ nghia théng ké P < 0,01
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Qud trinh ty 6xy hoa xay ra ngay sau khi qué trinh ché€ bién thitc an bat
dau. Thudng thi vo boc bén ngoai clia hat ¢d ddu bao vé hat va chdng su oxy
hoa tu nhién. Khi nghién thitc an da 1am v3 mang boc, lipit ti€p xiic véi oxy
khong khi va qua trinh 6xy hod xay ra rat nhanh. Khi thic an bi oxy hod s&
phd hiy vitamin tan trong ddu md va xantofhyll, giam d6 ngon miéng cua thic
an, mat nang lugng va protein, hinh thanh cdc chat trao doi doc.

Bdng 5.5. Anh hiéng cia chdt chong oxy hod dén s phan hiy
cdc vitamin A va E (Christopher E. Nelson, 2001)

Ty 1& (%) vitamin hao hut hang thang
Khéng ¢é antioxidant Co antioxidant
Premix khoang - vitamin 15-20 10 - 12
Thirc an hén hap hoan chinh 10 3

Vitamin A 12 mot vitamin thi€u nhat trong khau phédn an cho gia siic. Khi
tron chat chéng 6xy hod vao thic dn sé€ lam giam su 6xy hod 66%. Diéu nay
c6 nghia 12 néu khong tron chat chong 6xy hod trong thiic n thi vitamin A bi
6xy hod 10%/ thang, khi trén chét chdng 6xy hod s€ gidm ty 1¢ phan hiy xudng
cdn 3%/thing.

Bdng 5.6. Sy hinh thanh peroxit trong mét loai thiic dn cho gia siic
(Christopher E. Nelson, 2001)

Nguyén lidu, thirc &n hon hop Gia tri peroxit (meq/kg)
Ngo manh 3,1
Ngé U chua 35
Thic an gia stc giau m@, mdi ché bién 6,9-15,2
Thirc an gia suc giau ma, cd 68,5-90,2
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Cdc loai chdt chéng oxy hod:

ENDOX Dry

Dang khé, dung cho premix va thic dn hén hop.

Thanh phin: Ethoxyquin, BHA (Butylated Hydroxy Anisol), axit Photphoric.
Liéu dung: 125 - 300g/tan thic an.

Tert - Butyl-4-Hydroxy Anisol (BHA).

Dang thuong mai 1a hdn hgp ciia 2 dong phan 2 va 3 - tert-Butyl-4-Hydroxy
Anisol.

VI. CHAT CHONG MOC

1. Cac loai ddc td ndm mdc (mycotoxin) quan trong trong nguyén
lidu va thac an gia suc, gia cam

- Aspergillus flavus, aspergillus parasiticus sinh ra aflatoxin.

- Fusarium graminearum sinh ra deoxynivalenol (DON hoac vomitoxin).

- Fusarium moniliforme, fusarium proliferarum sinh ra fumonisin.

- Aspergillus ochraceus sinh ra ochratoxin.

- Fusarium graminearum sinh ra zearalenone.

2. Cac bénh do dbc té nim méc gay ra

Co ché hoat dong cia mycotoxin: ngan can hoat hod enzym, phan ng véi
DNA va RNA, ngin can téng hop protein, lam giam Khédng thé, tac déng dén
mang & bao, anh hudng dén hé théng van chuyén (mang ty thé ngan can hoat
déng cla enzym trong chu trinh Krebs va hé théng van chuyén electron, gay
ngd doc cho mang ty thé).

Doc t6 aflatoxin (thudc nhém mycotoxin) 1a loai doc t6 nguy hiém cho
doéng vat do ndm aspergillus flavus va aspergillus parasiticus gay nén. No la
mot doc t6 duge xEp vao hang doc nhat va duge ddc biét quan tim do ¢6 anh
hudng xau tdi qua trinh sinh trudng, phat trién cling nhu sitc san xuit cla
dong vat, gidm tang trong, giam ty 1& dé, tang ty 1& chét va han ch€ sir dung
vacxin. Gia cdm 12 loai vat ¢6 46 min cam véi aflatoxin nhat, sau d6 [a dén
lon va trau bo. Man cam véi aflatoxin it nhét 1a dé ciru. Poc td aflatoxin co
anh hudng sinh hod tdi cac hé trao ddi quan trong clia co thé nhr: trao déi
carbonhydrate, trao déi lipit, déng hod vitamin, t8ng hop protein va hoat
dong cha hé noi tiét, hé ho hap van dong... Khi bi nhiém doc aflatoxin, & thé
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man tinh dong vat s& kém an, bd an, réi loan trao d6i chat, lam t6n thuong cic
t6 chifc noi tang hodc gay khéi u, gay cho con vat ¢6 nhiéu bénh. Da6i véi gia
sic ¢6 chira n6 lam sdy thai hoac chét thai, d6i vdi gia cAm nd 1am giam ning
sudt tritng. Thé cdp tinh con vat ¢6 thé chét ngay. Nhiém doc aflatoxin ¢é ty
Ié chét cao. Vi vay, theo quy dinh cia BO Nong nghiép va Phat trién nong thon
(2001), khong s dung cac loai thirc dn cé chia aflatoxin qua 30ppb.

* Ton thuong gan, thdn:

Céc doc td naim mdc gay 16n thuong gan va than. Bi nhe, giy xung huyét &
gan, mot $6 mach mdu & gan bi v, gay viém gan. Bi tdn thuong niang hon hoic
thai gian bi nhiém dac kéo dai, mot $6 t€ bao gan khong hoat ong duoce, gan
bi thodi hod tién 16i bi xo gan, ung thu gan. Khi gan bi ton thuong con gay ra
su tang sinh cta cdc 6ng mat, gay viém than, tich lily cdc chat doc trong co thé
dén diém con vat bi chét trong hén mé.

* Tén thuong mdu.:

Doc t6 naim maéc Y rudt vao gan qua dudng mau gay ton thuong déi véi
thanh mach médu va mau, gay chady mdu trong. Hong cau bi ton thuong va bi pha
v3, giy hién tugng bi tiéu mau hay tan mdu. Bach cau trong mau ciing bi giam.
Mot 86 doc 16 nAm moc con theo mau lot vao tuy séng va dau doc tity song. Ty
séng c6 chiic nang tao médu, khi bi tén thuong thi gay thi€u miu cho gia sic.

* Ton thwong hé thdn kinh:

Ngoai gan, than, mau, cdc doc t6 ndm maoc con gay suy nhuge than kinh,
mat phan xa, chodng vang, dau dau, trang thdi qué khich bon chén, nén, co
giat, té liét cdc bap thit.

Ngoai ra, mot s§ ddc td ndm mdc con gay ra 16i loan chifc nang sinh duc,
dé non, viém co quan sinh san; mot s6 doc t6 ndfm méc con gay phan tng trén
da, nhu viém da, da vang, rung long, di Ung ndm...

- Ung thu gan do doc t6 ndm maéc: Poc t6 ndm mdc gy ung thu gan trén
gia suc, gia cam.

- Anh hudng cta doc t6 ndm méc trén gia cim:

Aflatoxin lam gidm ty 1& dé va ty 1é triing cé phoi. Ga thit cham 16n, gan
nhiin, tang tich 1y m3 & gan, giam caroten huyét tuong.

Trén gia cam aflatoxin khong anh huéng dén ty 1é tring c6 phoi (ty 1€ thu
tinh), khéi luong tring va khéi lugng ga con khi nd. Tuy nhién, ty 1¢ dé ming,
ty 1& dp nd va ty 1¢ trimg chét phoi bi anh hudng (P < 0,05). Ty 1é dé tring
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gidm sau mot tudn bi nhiém aflatoxin. Ty I& ap nd (hatchability of fertile eggs)
ctia tritng ap thu & 1, 2 va 3 tudn sau khi ga bi nhiém 3mg aflatoxin/kg thitc
an tuong Gng la: 87,5; 67,6 va 48,3% so vdi 72,2; 72,0 va 68% & 16 d6i chiing.
San luong triing va ty 1é tritng ¢é phoi tang lén & 16 ¢6 it men vao thitc an (89,
83 va 82% so vdi 72,2; 70 va 68% o 16 d6i chitng).

3. Ham luong cho phép cua aflatoxin trong thic dn

Tim Lundeen (2002) ham lugng cho phép ctia aflatoxin trong céc loai thidc
an theo US Food and Drug Administration la:

- Sita cho nguoi, gia sic chua trudng thanh va bo sira 20ppb.

- Gia siic, gia cam giong (bo, lon, gia cam) 100ppb.

- Lon thit k&t thic 200ppb; bo thit ket thiic 300ppb.

Trubng Dai hoc Illinois quy dinh tng lugng aflatoxin theo vat chat
kho trong khdu phén dn cho bo sita khong dugc 16n hon 20ppb, t6i da trong
sira 0,5ppb.

Déi véi fumonisins: Sppm cho ngua, 10ppm cho lon va 50ppm cho bo.
Theo quy dinh ctia Bo Nong nghiép va Phdt trién nong thon (2001), ham
luong aflatoxin trong cic loai thifc an cho gia sic, gia cdm (ppb) nhu sau:

Loai vat nudi ( Aflatoxin B, | Afiatoxin tdng s&

Ga con 1 - 28 ngay tudi <20 <30

Nhém ga con lai <30 <50

Lon thit <100 <200 B

4, Cac chat chéng méc

Phu thudc ching loai ndm mdc, maét s6 chat nhir axit propionic, axit axetic,
axit benzoic va tia cuc tim c6 thé han ché& sy phat trién clia méc va su tdng hop
aflatoxin.

Nam 1989, Phillips va cong su & cic trudng dai hoc thudc bang Texas (My)
da str dung thanh cong HSCAS (Hydrated Sodium Calcium Aluminosilicate) dé
khir doc t6 ndm maoc trong thitc an.
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VIL. SUDUNG NITO PHI PROTEIN (NNP) CHO LOAI NHAI LAI

Cic loai NNP:

- Uré (Cacbamit): CO(NH,), c6 46% N.

Protein tho (%) = 46% N x 6,25 = 288%

- Biuret: NH,-CO-NH-CO- NH,, ¢6 41% N x 6,25 = 256% protein tho.

- Diamonium photphat: (NH,),HPO,, 21% N x 6,25 = 134%N va 23,7% P.

Uré do Ruel phét hién nim 1773. nam 1828 téng hop dwoc khi cho amo-
nium cianat boc hoi lam khao.

Nam 1880, uré duoc Duc sir dung dau tien trén ciru. Nam 1904, bang nhiéu
nghién cifu, cdc nha dinh dudng khang dinh uré c6 thé thay thé mot phin pro-
tein trong Khdu phéin cho lodi nhai lai. Trong Dai chién thé gidi thi nhat, do
thiéu protein ddng vat nén viéc str dung uré cho loai nhai lai duge tang 1én.

1, C6 s6 khoa hoc cua viéc sif dung NNP

So do trao doi N & loai nhai lai:

- Viéc vi sinh vat da cd st dung NH; tdng hop protein vi sinh vat. D€ tiét
kiém ngudn protein dit tién, ha gia thanh thic 4n cho loai nhai lai, ta cé thé
thay thé mot phan protein that ctia khdu phan biang nguén NNP.

- Gid tri dinh dudng cua protein vi sinh vat cao: ty 1¢ tiéu hod 80 - 90%;
BV = 70 - 80%; ty 1¢ protein tho: nguyén sinh dong vat (Protozoa): 24 - 49%,
vi khudn: 58 - 77%.

Dic diém cla vi khudn: Trong vi khuén c6 axit 2,6 diaminopimelic, axit
nay khoéng cé trong dong, thuc vat hay nguyén sinh déng vat.

Cong thic hoa hoc: HOOC-CH-CH,-CH,- CHz-CH-(lJOOH

|
NH, NH,

Cin ct vao luong axit nay d€ danh gia hiéu qua chuyén NH; thanh protein
vi khuan.

Trong protein cha nguyén sinh déng vat cé axit amin khéng cé trong pro-
tein coa vi sinh vat, d6 1a: Ciliatin (Aminoethylphotphonic axit): NH,-CH,-
CH,-P(OH); = O

2. Nguyén tic st dung NNP trong khau phan
- Sir dung nhu mot loai thitc an bé sung cho nhitg khéu phén nghto protein
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va giau nang lugng. Vi du cic khdu phdn dn ¢6 nhiéu hat ngii céc, sin, khoai,
1i mat dudng, thitc an 4 xanh (hoa thao), cé ty 1¢ protein tho: < 12 ~ 14%. ft
diing cho khiu phin cé nhiéu ciy ho dau, bap cai hay ct cai. Vi nhing loai
thitc an nay c¢6 nhiéu dam nitrat, vi sinh vat da ¢é s& chuyén thanh dam nitrit,
gay doc cho con vat. Khiau phan nghéo dam, khi bo sung uré thi vi sinh var da
¢0 phdt trién manh. Khau phin giau dam, lugng NH, hinh thanh di qué nhiéu,
néu bé sung thém NH; thi s& han ché sy phit trién cha vi sinh vat da ¢ va
con ¢6 thé gay doc cho con vat.

- Can k&t hop véi thic an giau nang tugng vi NNP chi 1A nguén cung cdp
NH,, nghéo nang lugng. Vi sinh vat muén phat trién 5t ngoai NH; codn cin phai
c6 thém ning leong thi méi co thé phat trién. Ngudi ta da thiét lap dugc méi
lién quan giifa % protein trong khau phan va % TDN dén hiéu qud sir dung NNP.
Cin ctt vao lugng NHj - N trong dich da c6 dé xdc dinh hiéu qua sir dung uré.

Phuong trinh hoi quy uée tinh lugng NH; trong dich da ¢o:

NH;-N (mg/100ml dich da c6) = 38,73 - 3,04 x %protein tho + 0,171
(%protein tho) 2 - 0,49 x %TDN + 0,0024 x %TDN2; R2 = 0,92.

+ 1 - 2mg NH; /100ml st dung > 90% NNP;

+ 3 - Smg NH; /100ml sir dung 0 - 90% NNP;

+> Smg NH; /100m! st dung 0% NNP,

- Str dung cho bé nghé > 6 thdng tuoi.

- Luong NNP khong thay thé qua 1/3 lrong N t8ng s6 ctia khdu phén an.
Khi diing phai tron déu vao thirc an, khong cho an riéng, cho dn tir tir.

3. M6t sé bién phap nang cao hiéu qua s dung uré

Hoat tinh ureaza trong da ¢ rdt manh nén khi NNP vao da co thi chi trong
1 gi& di chuyén thanh NHy + CO,, thoi gian nay it khi qud 3 gid. Néu tang qua
nhanh lugng NHj, vi sinh vat khong kip sir dung. Mit khdc, khi tang dot ngoét
lugng NH; s& han ché sy phdt trién clia vi sinh vét va c6 thé gay doc cho con
vat. Ngudsi ta phai nghién citu va sit dung mot chat nao dé dé han ché hoat tinh
clia ureaza, giai phong tir tir NHs, vi sinh vat ¢6 thé sir dung hét lugng NH,, tang
hiéu qua su dung.

Vi du nhu chat “Promaxplus”, protein dam dac, dang keo gelatin boc
ngoai uré, NHj giai phéng tir tir & mitc ma vi sinh vat c6 thé sir dung hét lugng
NH; va phat trién nhanh.
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Miic NH, trong dich da cd
(mg/100mI)

) -I"-"\.,A_r’—
6 \/}é 18 ' 24/(h sau khi an)

1. Uré + co 1t chua chat luong cao (KPCS)
2. Uré photphat + KPCS

3. “Promax plus” + KPCS
A: Mire NH thich hop cho vi sinh vt da cd phdt trién

Uré photphat + chdt mang — Protein ddm ddc phun vao thure dn

D36 thi 5.1. Anh huéng cia cdc nguén nito thicc an
dén ham luong NH; trong dich da co

Farmers Weekly (1978) September 22, Promax Plus: Protein ddm dic &
thé 16ng. Nguén protein bao gém uré photphat, khi sit dung trén véi thitc an
hoén hop, o, gidp tieu hod t6t thic an. Do hing "Feed Service (Livestock)
Ltd” - Anh san xuét.

Sir dung uré photphat phan giai cham.

BS sung mot s6 chit (ngoai thic an gidu ning luogng), tao moéi trudng,
cung cdp du chat dinh dudng gidp vi sinh vat phdt trién t6t nhu: cdc chat
khodng (Ca, P, Mg, Co, Cu, Zn, Mn, S...).

4. Ngb doc uré va cach giai doc

Viéc b sung uré vao thic an cho lodi nhai lai lam ting d6t ngot lwong uré
va amoniac trong mau.
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Ng6 doc uré x4y ra khi con vat in phai mot lugng uré qua cao, c6 thé do
tron khong déu uré trong khau phdn; trong thifc an dang 1éng c6 tron uré, ling
dong xudng dudi; do udng nhi€u nudc nra mang an c¢é ham luong uré cao; do
an qud nhiéu uré & khoi dé 1i€m bi mém do mua hay nudc mua lam ling dong
uré chd triing ciia tang da li€m... Nhitng con vat chua thich nghi véi viéc bd
sung uré trong khdu phan thudng dé bi ngé doc hon. Nhitng con vat bi nhin
d6i hoac nhitng con vat bi réi loan chifc ‘ning gan, qué trinh chuyén NH;
thanh uré & gan ciing dé€ bi ngd doc ure.

Luong uré ¢é thé thu nhan & mot con bd cé thé thay d6i. Ngudi ta ude tinh
Iuong uré c6 thé thu nhian duoc & mot con bo trudng thanh cé thé lén dén
300g/con/ngdy ma khong bi ngd doc, néu cho bo dn tir tiy lugng uré dé bod cd
thé thich nghi dan. Ciru ¢é thé an nhitng khau phéin cé chia dén 6% uré (irdn
déu véi co va cho an déu trong ngay).

Mitc ngd doc nang nhe lién quan dén ham lugng NH; trong mdu chit khong
phu thudc ham lugng NH, trong da cé. Sy gidi phéng ra NH; trong da ¢o tang
lén khi trong khau phdn 4n c6 bot db tuwong séng hoidc co ho dau, vi trong da
tuong séng va c¢d ho dau cd men ureaza, phan giai nhanh uré thanh NH;. Khi
luong NH; trong mdu dat 0,84 - 1,3mg% thi con vat ¢6 triéu chitng ngd doc.
NH; xuat hién trong mau khi néng a6 NHjx trong da ¢d vuot qud 80mg%.

Liéu lugng gay doc clia uré bién ddi. Khi cho bo dn 0,33g uré/kg khoi
lugng co thé thi 1am ting ham luong NH; trong miu va néu cho in 0,44¢
uré/kg khoi lugng thi bo cd triéu chiing ngd ddéc 10 phit sau khi cho an.

4.1. Co ché ngoé doc

Khi uré vao da c6, dudi tic dung clta men ureaza uré chuyén thanh NH;:

Uré — NH; + CO,

Nhiét d6 thich hgp dé cho ureaza hoat dong 1a 39°C, pH = 7,7 - 8,0. Trong
da cé cé dit men ureaza dé€ phan giai mot lugng 16n uré. Do d6, lugng NH; dat
dén Pic 30 phiit dén 2 gio sau khi cho an uré. Dadng tiéc la toan bo lugng NH,
sinh ra nay thi vi sinh vat phi mat dén vai ngdy méi st dung hét dé tdng hop
protein vi sinh vat.

Sau khi uré duge phan gidi thanh NH; thi cdc muéi amon va NH; nhanh
chéng vao mdu. Dic biét khi d6 pH cia da cb va da t6 ong cao (pH = 8 hay
cao hon) thi NH; vao mau cang nhanh, § pH < 6,5 thi chuyén thanh ion NH,*,
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d dang nay sé khong dugce hdp thu vao mau. pH axit trong da co lam giam hoat
luc clia men ureaza va ham lugng N & dang NH,4* cang cao.

Khi lugng NH; hinh thanh trong da cb qud cao sé dugc hap thu vao mdu,
chuyén vio gan rdi duge chuyén thinh uré va sau d6 duge thai ra ngoai theo
nudc ti€u hay lai qua mau vio lai da c6, hodc qua nudc bot vao da ¢b. Lugng
NH; trong mau quéd cao thi gan khong di kha nang giai doc hét, khi lugng
NHj; trong mdu dat dén 1 - 2mg% thi con vat bit ddu cé triéu chiing ngo doc.

Ngo doc uré rat nhanh, con vat chay nhiéu nudc bot, sung chan rang, yéu
&t, thd gip, day hoi, run rdy. Dén giai doan cudi thudng bi nén, trude khi chét
than nhiét tang cao. Khi mé kham con vat chét do bi ng6 doc uré thudng ngiri
thdy mii khai cia NH,, khong gay tén thuong dac biét, pH da co > 7,5. Vai
gid sau khi chét, pH da cb lai quay vé miic binh thudng. Do d6, dé cé thé chan
dodn chinh xdc can ti€n hanh l1ay miu sau khi con vat bi chét. Nhitng chi tiéu
tang dang ké: Thé tich t& bao mdu, N va dudng trong mau, N nudc tiéu tang,
giam pH mdu, gidm luong nudc tiéu thai ra. Con vat chét do su phong téa hoat
dong cia tim, ngung ho hap.

4.2. Chan doan

Cé mot s6 truong hop khi bi ngd déc uré, ham luong NH; trong da ¢é >
80mg%. Néu lugng N nudc tiéu va mau nim giita 2 - 4mg%, co thé két luan
bi ngd doc uré.

4.3. Pieu tri

Cho con vat udng nudc lanh (17 - 35 l/con vat trudng thanh). Néu ¢6 ddm
hay axit axetic ding & néng d6 6%, cho uéng khoang 13,65 lit, muc dich 1a
lam giam nhiét 40 da co6 va hoa loang dich da co. Axit axetic lam gidm pH
dich da cd, tc ch€ hoat tinh cia men ureaza, han ché€ sy hinh thanh thém NHj,
chuyén NH; thanh NH,*, khong hap thu vio méu. Hién tugng ngd doc c6 thé
1ap lai sau 24 gid sau khi cho uéng cip citu.

VIIL. PHU GIA THUC PHAM

1. Khai niém chung

- Phu gia thuc phdm 12 nhiing chat khong duogc coi la thuc phdm hay mot
thanh phan cht y&u cha thuc phdm, ¢6 it hoic khong cé gia tri dinh dudng;
dugc chi dong cho thém vao thuc phdm véi mét Iugng nhd, an toin cho stc
khoée nham duy tri chat lugng, hinh ddng, mui vi, 46 kiém hay d¢ axit ciia thuc
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pham hodc nhim dép itng yéu cdu vé cong nghé trong san xu4t, ché bién, déng
géi, van chuyén, bdo quan thuc phdm. Cédc chat 6 nhiém vio thic phdm nhu
ddc 3 vi ndm, kim loai nang, thu6c bao vé thyc vat, thudc thd y,... khong phai
12 nhiing phu gia thyc phim.

- Moi loai phu gia thuc pham khi sit dung déu phai cé gi6i han liéu lugng
sir dung. ‘

Luong phu gia cho vao thuc pham khéng 1am thay déi tinh chat 1y, hod
cha cic chat dinh dudng ciing nhu gid tri thuong phdm cta thyc pham. Lugng
phu gia cho vao thuc pham cang it cang tét.

- C4c chat phu gia thuc phim phai dam bao do tinh khiét, chat luong vé
sinh an toan thyc pham.

- Khi str dung phu gia thuc phdm, nha sian xuat phai ghi rd tén phu gia
dugce phép st dung, giGi han sir dung trong ho so ding ky chat lugng va phai
duge phép ctia co quan y t€ ¢6 tham quyén.

2. Cac loai phu gia thuc phe‘fm
Cic loai phu gia thuc pham dugce trinh bay & bang 5.7

Bang 5.7. Danh muc va chitc ndng, cong dung
cia cde nhém phu gia thuc phdm

o thi Tén nhém N .
t?tc;é;:é phu gia thyc phim Chuc nang, cong dung
CAn trd su phat trién cla vi khudn, lam cham
1 Chat bao quan (Preservatives) | hay ngimg qua trinh I&n men axit hay hu hai
clia thuc pham
2 Chat chéng dong von D& phong su déng von va tao su déng nhat
(Anticaking agent) frong san pham thue pham
3 Cac chat chdng 6xy hoa Bé phong hay lam cham sy dxy hoa trong
(Antioxidant) thuc pham
4 ((:nii:::r:\?:gzg;?\; bot Lam mat kha ndng tao bot trong thyc pham
5 Céc chat diéu chinh d6 axit (36 | Duy tri hay trung hoa d¢ axit (d6 chua) cla
chua - Acidity regulator) thue pham
6 Cac chat dieu vi (Fiavour Lam téng hay ¢di thién vi clia thyc pham
| enhancer)
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. Cac huong lisu (Flavours) Tgo mul 1h0‘rAn cho thuc pham (ké ca mot s
gia vi dac biét)
8 Céc chét dong dac va day Crlat’ lam Gan, taovkeo. I?m\ket ’dlnh; tang
, ‘ thé tich, tao dang, tang dd day cla sén
(Gelling agent and thickners) -
pham
9 Céac chat lam ran chic (firming | Lam tang dd cling, han ché san pham bi va
agent) nat
Xic tac qua trinh [én men, chuyén hoa cla
10 Men (enzym) san pham trong qua trinh ché bign thyc
phém
11 Cac chat nhii hoa (Emulsifiers) | Tao sy phan tan dong nhét cua thyc pham
19 Chat &n dinh (stabiliser) Lam on:!l_nh sy phan tan syt déng nhat clia
thyc pham
1 Ch.at tao m a‘j thu/c pham: Tao mau sic hap dan cla thyc pham
nhién hodc tong hop
14 Céc chit tao phuce kim loai hoa | Tao phirc hoa tan véi cac kim loai da hod tri,
tan (Sequestrants) ci thién chat luong va tinh vitng chic cia
thuc pham
15 Chat tao ngot nhan fao (artificial Tao vingot cho thyc phim
sweeteners)
16 Cac ché pham tinh bt Lam ting d6 day, nd, d6 dong dac, dé 6n
| (modified starches) dinh va tang khai iuong cba thuc pham

3. Chat nhudém mau

Dé nhuém mau cla long do tring gi, da gi, ngudi ta dung xantofhyll.
Xantofhy!l ¢6 nhiéu trong céc loai rau cd, bot thic an xanh, bot canh hoa ciic
van tho.

Mot s6 san pham nhuém mau: ORO GLO, KEM GLO, Beta-Apo-8- carote-
nal, Caroten tu nhién, Canthaxantin.

4, Chat nhii hoa

Sunfat Mono Glyxerit (SMG) hén hop céc axit béo, khi cho gia siic an ¢
tic dung tang tich lily md, nudc trong t€ bao lam cho lon béo.

147



Cau héi 6n tap

1. Thé nao I thitc an b sung?

2. Premix & gi? Céac loai premix thuong dung trong chan nudi?
3. Cac loai enzym st dung trong chan nudi?

4, Phudng phap st dung nita phi protein trong thic an cha loai nhai lai? Ca ché va

cach giai doc khi bo bi ngd dbc uré?

5. Phuong phap stf dung chét chéng méc, chét chéng oxy hoa va chat khang khuan

trong chan nudi?
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6. Cac chat phu gia thuc pham?
7. Trong premix khoang cb: ......ccovveevieiiiicciini. ?
8. Chat nhudm mau s(f dung trong thirc &n cho ga thit nudi céng nghiép?

9. Chét chéng dxy hoa st dung trong thiic an hdn hap?



Chuong 6-
CHE BIEN VA DU TRU THUC AN

Muc tiéu

- V& kién thic: Hiéu dudc cac phudng phap ché bién va du trit thic an trong
chan nubi.

- Vé k¥ nang: Cé thé ap dung dudc cac phudng phap ché bién va du trir thic an da
hoc vao thuc t&.

- V& thai d6; Can tuadn thi ding cac nguyén tac trong qua trinh ché& bién va du triy
thic &n.

Tém tat néi dung

- Muc dich cla viéc ché& bién va du trit thitc an;

- Cac phuang phap ché bién thitc an;

- Cac phudng phap du trif thife &n;

I. MUC DiCH CUA CHE BIEN VA DU TRU THUC AN
- Nang cao gia tri dinh dudng cla thdc an: Tang ty 1¢ tiéu héa, tang luong
thitc an thu nhan va hi¢éu qua sir dung thic an.

- Ché& bién thidc an cé thé khir duoc mot s& chat doc hay chét ¢ hai trong
thic an.

- Nhiét trong qua trinh siy thic dn cé tic dung khi cdc vi sinh vat gay
bénh, nAm mdc, giam d6 4m lam tang thoi gian dy trit thic an.

- Hén hop céc loai thitc an ciing ¢6 thé can bing cic chat dinh dudng trong
thic an...
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Il. CAC PHUGNG PHAP CHE BIEN THUC AN

1. Nghién

Céc loai thitc an hat trudce khi cho gia stc, gia cdm in thuong duge nghién
nho. Nghién nho thic dn lam giam do cing, ting dién tich tié€p xic véi men
tiéu hoa lam tang ty 1é tiéu héa. Khi kich. thudc hat giam tir 1000 micron
xudng 400 micron 1am tang ty 1 tiéu héa 5 - 6%. Ty & tiéu hoéa clia hat ¢
kich thuéc 650 micron 1a t6t nhat. N€u nghién hat nhd hon 650 micron s& lam
tang ty I& tiéu héa nhung lai lam ting tiéu hao niang lugng dién, giam cong
suat nghién (Bang 6.1).

Bdng 6.1. Anh hudng ciia kich thudce hat nghién dén tiéu hao
nang luong dién va cong sudt nghién

ohitiee Kich thudc hat nghién (micron) |
1000 800 J 600 400
Nang lrgng nghién, kw h/tin 2,42 2,78 3,46 7,35
Cong suat nghién, tan/h 3 3 2,85 1,43

- Nghién min: Hat nghién qua mét sang 0,16 - 0,32cm, sau khi nghién c6
dudng kinh 0,6 - 0,8mm. Kich thudc hat 600 - 800 micron. Nghién thic dn
qud min s& bi hao phi nhiéu, bui dudong ho hap, lon khong thich an, tang ty 1&
gia sdc bi loét da day.

- Nghién trung binh: Nghién qua mat sang 0,64 - 0,95¢m, kich thudc hat
binh quan 800 - 900 micron (dudng kinh hat 0,8 - 0,9mm), lgn thich 4n, it mat
mét do bui.

- Nghién tho: Pudng kinh hat san khi nghién hon Imm.

Kiém tra d6 nghién:

(1) Céng suat nghién phu thudc vao lugng sin pham chiy qua ctra xa.
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- Nghién min: Lugng thitc dn con lai trén méit sang 2mm khong qud 5%,
hay lot hét qua mit sang 3mm.

- Nghié€n trung binh: Lugng thitc n con lai trén mat sang 3mm khong qua
12%, hay lot hét qua mat sing Smm.

- Nghién tho: Luong thifc an cdn lai trén mét sing 3mm khéng qua 35%,
hay con lai trén mit sang Smm khong qué 5%.

2. Dang sét (dang vira)

Tron thitc an vdi nude tao thanh dang nhao: 1 phén thitc an kho véi 1,2 -
1,5 phin nudc. Sau dd ngudi ta bom thifc dn sau khi nhao tron vao ong dan
thang truc tiép thitc an dén mang an bang céc thiét bi chuyén dung. Lon an
thic an dang sét tang trong 10 - 15%, t6t cho lgn choai va Ion vé béo. Khong
c6 tac dung vai lon con dang bii sita.

3. Hat ép det bing hai nudc néng

Ngé hat duoc xit 1y bing hoi nudc néng dén khi cé d6 4m 18 - 20% (nhiér
do 93°C), sau d6 ép lin tao thanh manh det, dung tia hong ngoai say kho thirc
an. Qud trinh xir Iy nudc néng va ép det da gelatin hod tinh bot trong hat cdc,
lam tang tinh ngon mi¢ng. Bd v& béo rit thich an loai thifc in nay.

N6i chung ép det bang hoi nudc néng khong cai thién dugce tang trong va
hiéu qua sir dung thic an trén lon.

4, Ep vién

Cong nghé ép vién thic an hién duge sir dung & hau hét cdc co s& ché bién
thirc 4n cho gia siic, gia cidm. Ngudi ta c6 thé ép vién thiic an hat, cdm gao,
cam mi, bot sin, bot ¢b, rom, thirc an hén hop...

Ul diém cta thic an ép vién:

- Thiic an vién khi cho gia sic, gia cAm 4n giam dugc lugng thic an roi
vai 10 - 15% so véi thirc in hon hgp dang bot.

- Giam dugc thoi gian cho in va dé cho an. O g, thai gian cho #n thic an
bot chiém 14%/12 gi® thi khi sir dung thifc an vién chi mat 5%/12 giod. Con &
ga tay, thdi gian cho an thic an bot chiém 19%/12 gis va thic an vién la
2%/12 gio. Nhu vay, khi cho gia cdm an thic an vién di 1am tang hiéu qua sir
dung thic an, giam tiéu hao nang lurong khi an.
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- Mot vu diém ndi bat cla thic an hén hop dang vién 14 khi an, dong vat
nudi khong ¢6 su lua chon thide an, ép ching phai an theo nhu ciu dinh dudng
da dinh.

- Chat lugng thitc an dang vién duge tang 1én ro rét nhd vao quy trinh san
xuat. Tac dong co gidi, 4p sudt va nhiét trong qué trinh ép vién da phd vo két
cdu cuia lignin va cellulose lam cho ty 1¢ tiéu héa tinh bot va xo tang. Cling
chinh nh &p suit va nhiét trong qud trinh ép vién ma phan 16n cdc vi sinh vat,
nam madc va mot s6 mam bénh di bi tiéu diét. Bén canh dé, khi thitc an dugc ép
thanh vién con lam cho cdc vitamin tan trong dau md s€ bi 6xy hod cham hon.

- Gia c4m, lgn thudng rdt man cam véi bénh dudng ho hdp do bui cua thic
an cho nén khi str dung thitc an hon hop dang vién sé gitp ching tranh dugc
bui vao mat khi an va gidm nhitng can bénh duong ho hap.

- Thitc an vién con gilp ngudi chan nuo6i giam duge khong gian du trir
ciing nhu gidm dung tich mang an, d& bao géi, dé van chuyén va bao quan lau
hon (b6t san khi ép vién gidm 1/4 s6 bao dung).

Chinh nh& nhitng tu diém ndi bat nhu vay ma hién nay trén thé gidi, thic
an vién chi€ém 60 - 70% tong lugng thiic dn hén hop.

Bdng 6.2. Tiéu hao nhiét luong theo cdc phuong phdp ché bién thiic dn
(Ward, G.W.,, 1981)

Phudng phép ché bién Tiéu hao nhiét nang (Mcal/tan sén pham)

Say ngd 240
XU ly bang axit propionic 200
Nghién ngo 40

Ep vien ngd 80

Ep det ngd bang hai nudc néng 120
Say kho va ép vién cé Alfalfa 1800
Say kho ba ci cai dudng 1750
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Nhuoc diém cia thic an ép vién:

Mic du cé rat nhidu vu diém, song thic an vién ciing cé nhitng nhuoc
diém ma ching ta can luu y khi sir dung:

- Can c6 von dé mua mdy ép vién. Gi4 thanh clia thic an vién cao hon thic
an dang bot do phai chi phi thém cho qud trinh ép vién.

- Trong qud trinh ép vién, nhiét d6 da lam phan hay mot s6 vitamin tir
nguyén liéu. o g3 nudi cong nghiép, khi cho an thic an vién thi ty 1& g mé,
cén nhau s& tang lén do d6 phai cit mé va mot s6 bién phap hd tro khiac. Mot
diém ngudi chian nudi cdn luu v 13 khi cho ga an thic 4n vién nén cung cap di
nudce vi luong nude tiéu thu khi cho an thic an vién cao hon thic an bot.

5. Ep dun

Qua trinh ép din thic an hat: nghién, ép xoin, duin. Lon, ga, bo thit tang
hiéu qua sir dung thiic an 11 - 15%. Tuy nhién, cin c6 von dé€ mua may ép dun,
dac biét 1a khi san xuat thirc an cho tom, ca.

[I1. GIOI THIEU THUC AN HON HOP

Thitc an hén hop 1a loal thic dn dd ché bién sidn, duge tao thanh do mot
s6 loai thitc an phéi hop lai. Thitc an hén hop c6 thé ddy du tat ca cac chat
dinh dudng théa man nhu ciu cta con vat, ciing ¢6 thé chi c6 moét s6 chit dinh
dudng nhat dinh dé bé sung cho con vat. Thic dn hdn hop c6 2 loai:

- Thitc an hén hgp hoan chinh.

- Thitc an hén hop dam dac.

1. Thitc &n hén hdp hoan chinh

Thitc an hdn hop hoan chinh (hay con goi la thifc an tinh hdn hop hoac
thitc an hén hop) 1a hon hgp thire an ¢ chita ddy du cac chat dinh dudng cho
gia siic, gia cAm theo nhu cau & cédc giai doan khdc nhau. V&i loai thitc dn nay,
ngoai nudc udng ra thi né khéng cdn thém loai thic dn nao khdac ma van duy
tri dugce su song va sitc san xuit cho con vat. Thitc an hén hgp hoan chinh
dugc san xuit duéi 2 dang: thitc n hdn hgp dang bot va thic in hon hop dang
vién. Theo tic gia Vii Duy Giang va cOng su (1997), hién nay thirc an vién
chiém 60 - 70% téng luong thitc in hén hop.
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2. Thite an hon hop dam dic

Thitc an hén hgp dam dic gébm: Thic dn bd sung protein, khodng vi vitamin.
Ngoai ra con b3 sung thém khang sinh, thudc phong bénh.

Tuy ting hing ch& bién thic an ma cé nhiing hudng din vé cich sir dung
pha tron thic an hén hop ddm dac khac nhau. Nguoi chan nuoi khi mua thire
an hén hop dam dic trude khi cho gia sdc, gia cAm an cin theo hudng din trén
nhan mac san xuat dé biét phai tron thitc an dam dac véi loai thiic an nio (ngo,
cdm gao hay tam....); ty 1& 12 bao nhiéu dé tao thinh thic dn hdn hop hoan
chinh. Thitc in hén hop dam dic rat thich hop cho viéc ché bién thi cong va
chan nudt gia dinh vdi quy mé nho.

3. Quy trinh céng nghé san xuat thirc in hon hgp

Trong nhiing ndm gan day, nganh cong nghiép san xuét thitc an hén hgp
& nuée ta dang trén da phat trién. Bén canh nhitng nha may san xuat thic an
hén hop 16n, nhitng ho gia dinh cling da bat ddu tr mua nguyén Liéu vé dé ty
phoi ché thitc an hon hop. Dic biét ddi vai nganh chan nuodi ga cong nghiép
thi céng viéc tu san xudt thic an hdn hop 1a rat phd bién tai cdc h6 gia dinh.
Nhung cho dit san xudt dudi bat ky hinh thirc nao thi cong nghé san xuit thitc
an hon hop van phéi tuan theo mot quy trinh chung.

Quy trinh cong nghé san xudt thic in hoén hop phai trai qua 3 cong doan
chinh:

3.1. Céng doan nghién nguyén liéu

Tat ca cdc loai nguyén liéu diing dé ché bién thic an hdén hop sau khi di
duoc 1am sach hét cac tap chat déu dugc dua vao may dé nghién nhé timg loai
riéng. D6 min cia nguyén liéu khi nghién c6 thé diéu chinh bing ciach thay
déi mat sang trong mdy nghién. Kém theo mdy nghién c¢6 céc loai day ding
d€ kiém tra dd min ctia bot sau khi ¢ dugc nghién va tir d6 c6 thé phan chia
chiing ra thanh timg loai dat yéu ciu ky thuat trén.

3.2. Cong doan tron nguyén liéu

Pai v6i nhitng co s& san xuét thic an hon hgp 1dn thi dung cic loai may
d¢€ tron céc loai nguyén licu. Con d6i véi cac ho gia dinh ¢ quy mé sin xuit
vira va nhd thi co thé tron cic loai nguyén lién bing tay. Quy trinh trén
nguyén liéu phai dugc dién ra mot cdch chinh xdc. Quy trinh nay hién nay da
duge ty dong héa theo cong thic.
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Nhirng loai nguyén liéu tron vao thitc an véi s6 lugng nhd nhu premix
khoang - vitamin, cic axit amin hodc thudc phong bénh... néu chiing ta cho
ngay vio mdy tron thi rit khé cé thé tron duge déu. Do vay, dé dam bao tron
dugc déu céc loai nguyén liéu nay thi ching ta phai stt dung phuong phap tron
nhan ra (pha loang) véi mdt s6 nguyén liéu khic nhu d6 tuong, ngo, cam...
Cic loai nguyén liéu dung dé pha loing nay phai duogc 14y ra tir cing mot mé
tron. Néu ching ta mudn tron that déu thi t6i thiéu phai sit dung tir 2 - 3kg
nguyén lién pha lodng.

Quy trinh san xuat thdc an hén hgp dang vién 1a cong doan tiép theo cla
quy trinh san xuét thic in hén hop dang roi. Thic an hon hop dang roi sé
duoc dua vao budng tron, & day ¢6 sin thiét bi phun ddu, md (d€ ting ndng
d6 nang lugng trong thitc dn né€u cdn thi€t) va thi€t bi phun ri duong dé lam
chat két dinh. Sau khi thiic an da dugc tron déu véi ddu ma hoic ri mat dudng
sé dige chuyén dén buéng phun hoi nudc néng dé hé héa tinh bot, tao do am
tir 15 - 18% 16i dua ti€p vao khuodn tao vién. Ty loai vat nudi ma thitc an cé
cdc kich thude vién khic nhau do st dung cédc loai khudn ép vién khdc nhau.
Sau d6 thitc an vién sé dugc chuyén dén budng lanh dé 1am nguoi. Cudi cing
la cong doan déng bao.

Qua trinh ép vién va lam ngudi thic an vién sau khi ép: Day la qua trinh
phtic tap nhit trong cdc cong doan san xuit thitc dan hon hop dang vién. Qui
trinh ép vién dugc diéu khién va kiém sodt chinh xdc. Mot s6 chi s6 can chd
y trong qud trinh ép viéen: Nhiét do ép vién, nhiét do lam ngudi vién, do am
cua vién va do cing cua vién. Theo Andrews (1991), khi ché d6 nhiét cua hot
nudc néng diéu khién thich hop thi do ciing cta vién dam bao, do tinh bot
duoc ho hod va do 4m cha vién giam xudng thdp nh4t khi qua qua trinh 1am
ngudi. Nhiét trong qua trinh ép vién lam tiéu diét cic mam bénh nhu
Salmonella (Blankenship va cong su, 1984). Nhiét d6 trong qua trinh ép vién
thich hgp nhat 12 100°C. Nhung c¢6 mot diéu can luu y 13 10 - 20% vitamin tan
trong ddu ma bi phd hly trong qud trinh ép vién (Jones, 1986). Nhiét do thich
hgp cua thitc an vién khi vao bao la 10°C. Néu thitc an vién khéng duge lam
ngudi tSt thi nhiét d6 cao trong thifc an vién s&€ lam cho thifc an vién gitt do
am cao tir khong khi xung quanh, tao diéu kién cho ndm mdc phat trién, lam
cho thic vién dé bi mée (Tabib va cong su, 1984). Nhiét d¢ 1am lanh thic an
vién dugc phai dugc kiém tra mét lan trong ca san xXuat.

Ngay nay, chit lugng cta thic an vién da duge nang cao do cdc nha san
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xuat di ap dung cong nghé ép vién ngudi thirc an mdi.

D6 dm trong thitc dn ép vién khi ra bao cling phai dugc ki€m tra. Thuong
thi d6 4m trong thifc an ép vién s& ting 1én so v6i do 4m ban ddu ctia nguyén
lieu. Do 4m ting lén trong thitc an ép vién sé tao diéu kién cho ndm mac phat
trién. Tuy nhién sy tang 1én nay 12 khong tranh khot. Theo Jones (1995) thi
mic tang lén cho phép 1a < 0,5%. Nén kiém tra su ting Ién cta d¢ 4m trong
thitc an vién mot thing mot tan.

3.3. Cong doan ra bao

Bude dau tién cla cong doan nay la phai chudn bi diy da bao dyng, can
va may khau bao hoic kim khau bao. Theo quy dinh, méi bao thiic an déu ¢6
nhan khau lién véi mép bao. G cdc xi nghiép, thiic an hén hop duoc san xuit
theo mot day chuyén khép kin thi tit ca cdc khau tir nap nguyén liéun, nghién
nho, can tron, ra bao déu dugc co gidi hda. Nhiéu xi nghiép c6 cdc trang thiét
bt hién dai thi cdc budc nay déu duge ty dong hoa.

4. Mét s6 quy dinh vé nhin mac cda cac loai thire #n hdn hgp

Cic loai thitc dn hén hop khi luu hanh trén thi trudng phai ¢6 nhan méc.
Theo Boyd (1995), cac loai thifc 4n hon hgp cho gia stc khi dugc ban trén thi
truong phéi tuan theo nhitng quy dinh quéc gia vé nhin mdc hang thuong mai.

Sau day [a mot s6 ndi dung duge ghi trén nhin m4c thifc an hon hop cho
ga nudi cdng nghiép:

- Loaj thudc dugc tron trong thitc an hén hop

- Thanh phin dinh dudng cta thic in

- Thanh phan pguyén liéu: néu tén cdc nguyén liéu di str dung dé€ san xuét
thitc 4n.

- Khai lugng thuin: 25kg.

- Cong ty san xuat.

- M3 s6 sdn xuat.

- Ngay san xuAit.

5. Phuong phap kiém tra chat lugng thirc &n cua gia sic, gia cam
5.1. Khai niém vé chat lugng

Theo Andrew (1991) chat lugng dugc nhi€u ngudi dinh nghia nhu: "thich
hop d€ dung", "dap tng su mong dgi" hay "0 mitc do tuyét voi" hay "diing
v6i chudn”.
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T4t ca céc loai nguyén liéu thic dn hoac thitc an hén hgp cho gia sic, gia
cdm trudc khi st dung nhat thiét phai duoc kiém tra, ddnh gid chat luong dé
tir d6 c6 nhitng bién phdp xir 1y ding mitc, mang lai hiéu qua cao.

Andrew ciing d m6 ta chuong trinh kiém tra chat luong thitc an 1a "Mot
hé théng dé dim bio chic chidn nhitng quy chuan riéng biét duoc duy tri thong
qua céc lan kiém tra dinh ky". ‘

5.2. Cac phuong phap kiém tra chit lwgng thitc an gia suc, gia cam

Pé kiém tra chat luong ciia thic an gia siic, gia cdm phai két hgp cic
phuong phdp: héa hoc, 1y hoc va sinh hoc.

5.2.1. Phuong phap hoa hoc

Phuong phap phan tich héa hoc s&€ cho biét ham lugng cdc chit dinh dudng
nhu: am do, protein tho, xd tho, m& tho (chiét xuat trong ether), tro tho, Ca,
P, nito phi protein (NNP), mudi an, axit amin, vitamin, axit béo, cic doc chat
va nhiéu thanh phan khic.

Két qua chat lugng dinh dudng cla cdc nguyén liéu, thic dn hon hgp s¢
dugc dem so sdnh véi tiéu chuédn cha nguyén liéu, thic an chudn. Song dung
phuong phédp phan tich héa hoc thi véi két qua d6 khong phat hién duge chat
dinh dudng nao cua nguyén liéu thifc an gia siic, gia cAm con chdt nao tlr tap
chat. Vi vay @€ danh gid mot cach chinh xdc hon chat lugng nguyén liéu, loai
thic an nao dé, phai két hop véi phuong phép 1y hoc.

5.2.2. Phuong phap ly hoc

Phuong phédp 1y hoc gdm cdc khau: thd cam quan, xdc dinh khoi luong
riéng, kich thudc hat, soi kinh hién vi dé xdc dinh mic lan tap chat...

Phuong phdp thit cam quan 12 phuong phdp dung cdc gidc quan cua con
ngudi dé kiém tra, xdc dinh so bo chét lugng thic 4n. Phuong phap nay ddnh
gid chdt lugng thitc an nhanh chéng nhung thi€u chinh x4c vi khéng hoan toan
khiach quan ma chi theo cam gidc, trong khi d6 cam gidc cha méi ngudi lai
khic nhau.

Phuong phap thir cim quan c6 thé danh gid pham chét bén ngoai clia thitc
an theo cdc diém sau: mui, mau sic c¢6 phd hop véi nguyén liéu thifc an tiéu
chudn khéng, kich thudc hat nghién to hay nhd, cé lan tap chat (d4, sdi, trdu
rac...), con trung (sau, bo...) khéng. Thitc an bi méc, méat mui, mau dic trung
cua nguyén liéu sé khong thé dam bao chat lugng.

157



Khi s& vao thitc an dugc rai mong trén ban tay sé€ phat hién do nghién to,
nhd, dd min, d6 4m, d6 nhiém tap chat: d4, soi, sau, mot... hay do mat cia thic
an. Thic an min, khéng bi néi com, khong bi uét, khong vén cuc la thitc an tét.

Dé kiém tra chat lugng cdc nguyén liéu thic dn gia sic phai théng nhat
mot quy chudn nhit dinh. Trudc tién phai 1y mau phan tich theo tiéu chuén,
sau dé chon lya cdc phong thi nghi¢m tham gia qud trinh kiém tra.

Kiém tra chat lugng thic an 1a cong viéc rdt quan trong vi nd anh huong
truc tiép dén nang suat cua dong vat nuoi. Kiém tra chat lugng thitc an khong
chi cdn ctt vao ham lugng cua cdc chat dinh dudng cé trong thiic an ma phai
biét ty 1¢ tieu hda, chuyén hoa cac chat dinh dudng, ning suat dat duge ctia
Vit nuoi khi st dung cac loai thdc an nay.

5.2.3. Phuong phdp sinh hoc

Kiém tra truc ti€p trén co thé dong vat nuobi.

IV. PHUONG PHAP DU TRU THUC AN

Mot trong nhitng dac diém quan trong cla dong thdi hoc déng cd 13 su thay
ddi sinh trudng theo mila: mla he sinh trudng nhanh, mia dong kém phat trién.
Nhimg thay déi nay do tac dong clia diéu kién khi hau nhu nhiét do va do dm.
Mot vén dé quan trong la lam sao dam bao dd thic an cho trau, bd trong nhing
thing mila déng. Mot trong nhitng phuong phip quan trong 1a ché bi¢n va du
trit ¢6. Co dung dé ché bién dur trit ¢6 thé tdn dung tir nhimg dién tich c6 thita
trong mita mua hay tir nhitng dién tich ¢o tréng dé 1am co dur trit.

C6 hai phrong phdp du i chinh: Lam co khé va co U chua (1 xanh).

1. Lam coé khod

1.1. Chon c6 lam co6 kho

C6 1am ¢6 kho can ¢é nang sudt cao, ty 1€ 14 16n, than canh nhd dé dé khs
va kho déu vdi 14, 14 it bi rung trong qua trinh phoi kho (cay ho dau it khi lam
co kho vi 14 dé bi rung khi phoi kho).

Cic loai c6 ¢4 thé lam cb kho t6t: Pangola (Digitaria decumbens), c6 Ruzi
(Brachiaria ruzianensis), co tin hi€éu (Brachiaria brizantha), c6 gamba
(Andropogon gayanus), cb dep (Setaria sphacelata) (golden timothy).

Mot s6 cay ho dau co thé lam bot ¢d: Co Alfalfa (Medicago sativa), Stylo
(Stylosanthes guianensis), keo dau (Leucanena leucocephala)...

158



1.2. Ky thuat lam co khé

Cb sau khi cét cin rai déu va mong, phoi kho, 6 gid dao 1 lan, néu thoi
tiét tot, nang rdo thi chi sau 24 gid 1a kho. Cé kho duge ddnh déng ¢6 che mira
gan chudng gia suc hoac duge b6 thanh bé bao quan trong kho chia ¢6 kho.
O cdc nudce tién ti€n cé mdy cit cd, may say co thi qua trinh Jam c6 kho nhanh
hon va chat lugng co kho tét hon.

1.3. Ky thuat lam bt ¢6 6 quy mé nong ho

Bot co stylo (Stylosanthes guianensis). cat ¢o, thdi nho, rai déu, phoi kho
(thoi tiét t6t, ndng rdo chi cdn 12 gid [ kho), nghién nho, dé ngusi va cho vao
tui nylon. Bot ¢o stylo chat lugng t6t ¢d mau xanh. Bot ¢d stylo giau protein,
dac bigt giau cdc vitamin: By, B, ... B-caroten, 12 loai thic dn b sung quy cho
gi nuodi cong nghiép, tha vudn. Thic an cé tron bot ¢ s€ cho san phdm chat
luong cao, duge ngudi tiéu dung wa thich: mau long do6 triing do6 hon, ga thit
da vang va chan vang. Ty I& bot cd tron trong thifc an hén hop cho gi: 2 - 3%.

2. Phudng phap U xanh

U xanh [ phuong phip ché bién thic an xanh duge nhiéu nude trén the
gi6i str dung tir 1au ddi. Thidc an 0 Xanh giit duge chat luong thac an (chi hao
hut 10% gi4 tri dinh dudng), hop vé1 khau vi clia gia stic. Thite an 0 xanh giau
cac chat dinh dudng, vitamin va khoang. Diéu rit quan trong la 0 xanh thic
an it phu thuodc vao thai tiét (khi lam c6 kho, chat lugng phu thudc rat nhiéu
vao thoi tiét). Trau bo rat thich an thdc an 0 xanh.

2.1. Cac loai cé c6 thé t xanh

Céc loai c6 ¢6 thé 1 xanh t6t nhat: Co voi (Pennisetum purpureum), Ciy
ngd chin sdp, c6 guatemala (Tripsacum fasiculatum).

2.1.1. Co voi (Pennisetum purpureum)

Co voi dugc cét cho dn tuoi hay G xanh. Sau khi tréng dugc 80 ngay cit
lita dau tién (khi cay cao 90 - 100cm, nhitng gidng mdi cao cay hon) va cic
lita sau khi ciy cao 85 - 90cm. Lia ddu tién nén cat sat d4t dé cho cay sinh
truong va dé nhanh nhiéu, khong troi 1én trén. Néu cham sdéc, s dung diing
quy trinh, cd voi cho ning suit cao trong 10 nam lién.

2.1.2. Co Guatemala (Tripsacum fasciculatum)

Cd Guatemala dugc diung chii yéu lam thifc an xanh hay U chua. Than
Guatemala mém, nén cat nho dé€ c6 ty ¢ sit dung cao. Do cé Guatemal chiu

159



duge han, rét, suong mudi, cho nang suit cao va tuong duong nhau & ca hai
mua (nang suat trong vu he - thu va déng - xuan tuong ng la: 55,85 va 40,12
tan/ha/lta) nén day la cay thic an quy cho gia sic trong vu dong.

2.2. Quy trinh 0 xanh

Thoi diém thu hoach c6 Jam thifc dn G Xxanh: Néu 0 chua bang cay ngé thi
thu hoach khi ruong ngo cé 50% s6 bap & giai doan chin sdp (khoang 100
ngay tadi). Khi hat ngd & giai doan chin sdp thi ham luong vat chat kho cha
cay phan bé nhu sau:

Than cay ngo: 27 %
La ngo: 11%
Be ngo: 7%
La&i bip ngo: 7%
Hat ngo: 48%

100%

Dé xic dinh thoi diém 1y tudng cat ngd U chua ta 4p dung phuong phdp sau:

Bit dau khi ngo hinh thanh bap, ta tham déu din cidnh dong ngo (3 - 4 ngay
1 1an), di theo hai dudng chéo cua canh déong ngd, cit khodang 10 budce chan thi
béc tich be ngd, sau dé dung dau moéng tay ép cdc hat ngo:

- N&u ¢6 dich nhu s@a ri ra ngoai hat: giai doan cé nhua nhu sita, ty 1 vat
chat kho khoang 20 - 25%, cOn qud sém, chua cat ngo dugc.

- Néu khong con dich ri ra, nhirng lai €6 bot sén sét nita dac, nira long, ty
I¢ vat chat kho trong bap ngod khoang 30%: thoi diém thich hgp dé cit ngo .

- Néu khong diing méng tay dé ép dugc thi giai doan nay da qua muodn dé
cit, ty 1& vat chat kho trén 35%.

Néu ¢6 U chua 12 ¢6 voi: thu hoach khi cay cao 85 - 90cm (8 - 9 tudn tudi).

Da6i véi ¢o Guatemala thu hoach khi cay cao 120cm (50 - 60 ngay tudi).

2.3. Thiét ké hé G

Tiy theo diéu kién timg dia phuong dé€ thi€t k& hé 0 phit hgp va tién hanh
theo cdc budc sau:

Chon dia diém: Dia diém 1l nén gdn noi cung cip nguyén liéu 1 xanh va
noi sir dung dé tranh hao phi cong van chuyén. Cdn cich chudng gia siic it
nhat 50m, cdch nha khong dudi 200m d€ khong anh hudng 161 ngudi va gia
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stc, ciing nhu noi @ xanh khong bi 6 nhiém boi nuéce rira chudng. Chon noi
kho rdo, thodt nudc. Thudng ngusi ta phai xay ho v xanh, nhung ngay nay néu
0 3 quy mo ho gia dinh, c6 thé tién hanh & xanh ngay trén déng.

2.4. Dién bién cia qua trinh 1t xanh

Trong qua trinh & xanh, phai tao moi diéu ki¢n thuan lgi dé cho vi khudn
lactic hoat dong (Bang 6.3.). Sau day la dién bién cla qua trinh 4 xanh:

- Giai doan 1: H6 hap té€ bao, san sinh CO,, sinh nhiét.

- Giai doan 2: San sinh axit axetic.

- Giai doan 3: Bit d4u hinh thanh axit lactic.

- Giai doan 4: Hinh thanh axit lactic.

- Giai doan 5: 20 ngay sau khi 0, phu thuéc vao giai doan 4. Néu lugng
axit lactic hinh thanh da thi thirc an dugc bao t6n nguyén dang. Néu khong du
thi sé bat ddu qua trinh hinh thanh axit butyric. Lugng protein c6 thé bi phan
giai va thitc an 4 xanh bi thoi, hong.

Trong thuc t&€, muén thic an 0 xanh dat chit fugng cao, cin thuc hién cic
thao tic sau day:

- Cat nhd, rai déu, nén chat d€ giam mét mat trong qud trinh ho hdp thuc
vat, tao diéu kién thuan lgi cho qua trinh 1én men lactic. Axit lactic can thiét
dé bio quan thdc an @ xanh nhu rugu cin alcohol.

Bdng 6.3. Diéu kién phdt trién cia mot s6 loai vi khudn va ndm moc

pieu kién sdng | VK Lactic VK axetic T VK gay thoi Moc
Phan bd Réng - Rt rong Rat rong
. x ) e Y&m khi, nhung cé it dxy s
Yéu cau bxy Yém khi Hao khi ¢ing dugc Hao khi
Nhiét do 20-60°C 18-25°C 37°c -
pH <42 >4.2 > 4,2 -
D6 dm 65-75% - 70 -90 % Cao
B‘“ anchiyéu | Bot duang 8ot dudng, rugu t Bét duang, a}xit lactic, X
protetn

- C6 thé phai héo ¢é trude khi dem 0 dé dat 25 - 30% var chat kho cua
nguyén liéu 1 xanh.



- C6 thé cho thém ri mat dudng d€ cung cap chat dinh dudng cho vi khuén
lactic phat trién nhanh. Hoac c6 thé cho thém axit hitu co hay vo co dé dat
nhanh pH < 4,2.

- Nén chat, day kin, chéng mua.

- Sau khi 14y thic an 0 xanh cho gia siic &n nén day kin lai hé 0, khong dé
vi khudn gay théi hoat dong, 1Am hong thic dn U xanh.

Luogng coé t chua hang nam 6 M§$: 170 triéu tan, trong d6 100 triéu tan la
1gd u chua (2000 - 3000 thédp u chua).

Luong axit lactic 1§ tudng dé bdo quan thic an 4 chua: 4 - 10% theo vat
chat kho, pH bao quan < 4,2. Thifc 4n G chua c6 thé bio quan hang nam.

Tao moi diéu kién d€ vi khudn lactic hoat dong, hinh thianh axit lactic.
Neéu diéu kién khong thuan loi, lén men tap va hinh thanh axit lactic, axetat,
sorbitol, ethanol.

- Chat luong thitc an @t xanh 4nh hudng bdi vi khudn Clostridium: khi vi
khuin nay phat trién s& lam tang pH, N hoa tan va N bay hoi tang. Hoat tinh
cua vi khuan Clostridium cé thé gidm thap khi giam d6 4m ctia cd 0 xanh <
70% va pH < 4,2, pH thich hop: 3,5 - 4,5, né€u khong thiic dn 0 xanh s& bj
théi. Thic 4n t xanh ¢é d6 4m thap (40 - 60%) chat lwong cao thi pH dat 4
- 4.5, c6 hic 1én dén S.

Thitc an 1 xanh ¢, cay ho dau {t dudng, vi khuin lactic kém hoat dong,
dd 4m lai cao nén can phoi héo trude khi U chua. Thidc an u xanh co/cay ho
dan vung lanh thudng cé ham lugng axit butyric cao.

Pé 1am giam do 4m clia ¢6 trude khi @ chua, cé thé tron thém 16i ngé kho,
nghién. 100kg 151 ng6 hap thu 200kg nude.

- C6 thé cho ri mat vao cay ho dau khi 01 chua (36kg/tan cd)(1 galon = 3,79
lit = 12 1b; 1 lit r1 mat nang 1,44kg).

D61 v6i cd hoa thio, khi 0 chua ¢é thé cho 18kg ri mat hay 12,5 lit ri
mat/tAn cd 0 chua.

- Ty 1& uré: 0,5 - 0,75%; muéi an: 1%.

- Axit hitu co: trude day ngudi ta thudng dung axit vo co (HCL, H,SOy,,
photphoric) dé i chua. Ngay nay, diing cac axit hifu co: axit propionic, axetic,
lactic, citric, formic, theo 1y 1& 1%.

Phan ¢ng mau nau - Maillar:

Co6 & xanh khi (i ¢c6 d6 am thap ma lai khong nén khi ra ngoai thi anh
hudng rat 16n dén thifc an 0 chua. Lic nay ¢o6 t chua s& cé nhiét do cao, phan
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huy protein, dudng 1am cho thic an chuyén sang mau vang thudc 14 hay mau
den, mau ca phé va ¢é mui thudce 1. Trong diéu kién nhiét do cao cia hg v di
lam cho dudng két hop véi protein tao thanh phic khong hoa tan (phan ing
mau nau - Maillar), lam gidm ty 1& tiéu hod cua protein vi hydratcacbon.

3. Bao quan bap ngé sau thu hoach bing axit hiru co

Bap ngé sau khi thu hoach, gip thai tiét xau, khong c6 may say, khong phot
duoc c6 thé dung axit hitu co d€ bdo quan. Axit hitu co s dung la propionic
hodc hon hop axit propionic va axit acefic.

Bdng 6.4. Ham luong axit propionic s dung
dé bdo qudn ngé trong 6 thang

D6 4m cda Ty I8 axit propionic Lugng sitdung | Lugng sirdung (dang
bap ngd (%) theo khéi lugng (%) (kg/tdn ngd) 18ng, lit/tan ngé)
16-18 0,25 2,5 5
20 0,35 35 7
25 0,50 45 g
30 0,60 6,0 1,3
3 0,75 75 13,6

V. CHE BIEN MOT SO PHE PHU PHAM NONG NGHIEP LAM
THUC AN CHO GIA SUC

Bang 6.5. cho thdy ham luong xo clia rom lda, cay ngo gid va 1a mia khd
cao, rit cin duoc ché bién bing cic tdc nhan hod hoc hay sinh hoc dé nang cao
ty 1¢ tiéu hod chit xo va cic chéat hiu co khic. Nguoc lai, ham lugng protein
trong rom lua, 14 mia rat thap, do dé khi sir dung 2 loai phu phdm nay la ngudn
thitc an chinh trong khdu phén thifc 4n cho gia sdc rit cin nghién cttu bé sung
cic loai thifc an khdc mot cdch hop 1y dé tao diéu kién thuan 1gi cho qu4 trinh
Ién men da co, gép phén lam ting hiéu qua sit dung phu pham no6ng nghiép.
Céc loai phu phdm nong nghiép c6 gia tri nang luong thip, nén khi cho gia siic
an cin phoi hgp thém vai céc loai thite an gidu nang lugng nhu: bot san, ri mat,
cdm, ngo...

Dé nang cao gia tri dinh dudng va ty lé tiéu hod clta ph€ phu phim néng
nghiép, cic nha nghién ciru da 4p dung cdc phuong phdp x{r 1y khdc nhau nhu
xu 1y vat Iy, xir 1y hod hoc, sinh hoc...
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Bdng 6.5. Gid tri dinh dudng cua mét s&

phu phdm néng nghiép Viér Nam

Tén phy phim Chit the | Xotho | Protein tho TDN! ME (kcal/
(‘%) % theo 100 % VCK kg VCK)
Rom {ua 90,8 34,3 5.1 459 1662
Cay ngo (da thu 616 31,5 76 54,1 1958
bap)
Day lang 20,0 245 1,0 59,5 2160
Cay lac 22,5 21,7 141 63,6 2289
Ngon {4 san 25,5 22,7 16,9 67.5 2459
La mia 28,8 429 8,2 493 1778

1. Phuong phap xu ly vat Iy

Phuong phéap xir 1y vat 1y xudt phdt tr quan diém cho rang, thitc an xo tho

1a loai thirc an cé gia tri dinh dudng thap, ngheo protein, ham lugng xo cao...

Mot phén nang lugng tiém an trong cellulose va hemicellulose khong duge
vi sinh vat sir dung, bdi cdc moi lién két chat ché gilta cdc thanh phan cua mang
t& bao. Cowling va Kirk (1876), trich ctia Surdstols va cong su (1978) da dua ra
dé nghi tam giam kich thudc cu triic ctia cellulose, hemicellulose bing phuong

phdp vat 1y véi nhiéu cdch tién hanh.

- Nghién nho:

La phuong phdp co gidi dung mdy thdi, may nghién dé bam chat, nghién
nhé thic an lam giam kich thudc cua thifc an vi kich ¢& thiic an déng vai trd
quan trong trong tién hoa thifc dn cua gia sic nhai lai. Tuy nhién phuong phép
nay lai chi phi cao khi nghién.

2. Cac phudng phap xt ly kiem

Chat xo trong rom chan cay ngo chu yéu 1a cellulose, hemicellulose va lignin,

gifta chiing c6 cac lién két hod hoc tao nén su bén viing cla t€ bao thuc vat.

(1) TDN: Téng céc ch4t dinh dudng tiéu héa.
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Resen (1977) cho biét ty 1é cla cellulose, hemicellulose va lignin trung
binh & rom tuong tng la 31%; 28% va 10%.

Trong da 6 loai nhai lai c6 nhiing vi khudn dic biét chita cellulose phan
giai dugc cellulose. Hemicellulose 1a nhiing heteropolyxacarit citng véi cellu-
lose ¢8 & mang t€ bao thuc vat. Hemicellulose khong hoa tan duoc trong nudc
nhung ho? tan trong dung dich kiém va bi phan hily bai axit d& dang hon so véi
cellulose. Khi bi thiy phan tir hemicellulose s& tao ra glucose, frucufose, malt-
ose, galatose, arabinose, xilose (L& Dodn Dién, 1975).

Thanh phin thit 3 ddng chi y trong xo la lignin. Lignin 1a chét vo dinh
hinh, luén di kem véi cellulose va hemicellulose trong thanh phan t&€ bao.
Lignin khong tiéu hda va ngan céan tiéu héa cellnlose va hemicellulose.

Pé nang cao ty & tiéu hod clia rom, cdc nhd nghién ctru d2 tién hanh xi
1¢ rom bang nhiéu phuong phap:

2.1. Ly hoc, hoa hoc va vi sinh vat hoc

Xir Iy hod hoc dé cdi thién gid tri dinh dudng clia rom duge bat diun vao
cubi the ky XIX Lehman, 1895). Tir 46 mot s6 phuong phap xtr 1y thic 4n tho
khic bing NaOH da duoc Jackson (1977) phat tri€n va chap nhan. Tuy nhién
phuong phip nay cd chi phi cao. Mot s6 phuong phap xtr 1y thay cho NaOH
la xir Iy bang NH; (Sundstol, Mowat, 1978). Uu diém ctia NH; & chd mot
phdn cla né bam chat vao rom va cé thé xir dung nhu ngudn nito phi protein
(Fahmi va Orskov, 1984).

Xir ly bang uré ciing 1a xir ly bang NH; mot cich gidn tiép vi:

CO(NH,), + H,0 — 2NH; + CO,

Preston va Leng (1991) da chi ra rang, d6i véi nhitng ngudi tiéu nong thi
14y NH; tir uré bang “qua trinh @i u6t™ 1a thuan tién hon ca. NH; dugce sinh ra
rdt nhanh tir uré, & nhiét dé cao khi ma né dugc tron vao rom 4m. Diéu nay
rat thich hop véi cdc nude nhiét dai.

Cidc chat tao kiém trén 1am cit mach lién két giita lignin v&i cdc thanh
phan khdc clia mang t€ bao nhu cellulose, hemicellulose va protein. Mot phidn
hemicellulose hoa tan trong nude va cdu triic von khong thé tic dong téi tr&
thanh dé dang chiu tdc dong clia enzym vi sinh vat (Christiansen, 1981).
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2.2. Xir 1y uré hay dung dich amoniac

Nguyén 1y coa phuong phap nay la:

Amoniac 1a loai khi thodt ra tir uré, boi tdc dong cla men ureaza, ngudn
goc vi sinh vat hay thuc vat trong qua trinh 1 thic an. N6 thiy phan méi lién
két hod ly giita lignin véi cellulose va hemicellulose trong thanh 1€ bao thirc vat
gilip cho vi sinh vat trong da ¢6 tdc dong lén cellulose va hemicellulose manh
hon, din dén ting qua trinh 1én men dng thé vi thong thudng 14 ting cudng
do 18n men (Suldstols va Coxworth, 1984).

2.3. U w6t véi uré

Rom trén véi mot lugng tuong dudng nude ¢d chita 4 - 5% uré, hon hop
nay chat vao hé hoac 0 trong cac nii kin, thinh thoang ¢é tron thém bot chira
i mat cling ¢6 1oi. Sau khi tron, G rom da xu ly trong bao nilon kin va 4 mot
thot gian tr 1O - 30 ngay.

Theo moét quy trinh khic, ngudi ta dung bom, bom tay hodc bom chan,
bom dan khi NH; vao.

2.4. Amon héa rom voi khi NH,

Chat cdc dong rom vira phai, ding tdm kinh mau den che lai. Thiing dung
khi NH; n6i véi 6ng kim loai dai, c6 duc 16 dudng kinh 4cm, 6ng xuyén vao
dong rom thong qua 16 thung & mot phia tAm che phu, ndm gan trung tam roi
day vao trong d6ng rom (thong thudng dung mot lugng NH4 vira da cho 3kg
- NH4/100kg rom).

Cau hoi én tap

. Quy trinh san xuat thic &n hén hop?

. Biéu kién dé ( xanh thic An dat chat ludng cao?

. Mot s6 chi tiéu danh gia chét lugng thice an hén hap?

. Hay trinh bay mét phudng phap ché bién rdm iam thitc 3n che bd t&t nhat?
. Uu va nhudc diém cda thic an vién?

. Mot s& chi tiéu quan trong danh gia chat lugng cla thire &n U xanh?

. Néu hai phuong phap ché bién thifc &n cho gia suc?

. Khai niém thitc an hén hap hoan chinh? Thic an dam d4c?

. Néu cac phudng phap kiém tra chét lugng thic an hdn hdp cho dong vat nuéi?
10. Mét s8 quy dinh ghi nhdn mac thidc &n hén hgp?

O o N O 0 s W N =
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Chuong 7

NHU CAU DINH DUGNG VAT NUOI

Muc tiéu

- Vé& kién thic: Biét dudc phuong phap xac dinh nhu cau dinh dudng cho vat nudi.

- V& k§ ndng: C6 thé xac dinh duge nhu cdu dinh dudng cho ting déi tudng vat nudi.

- Vé thai do: Tuan thl dung cac bude trong viéc xac dinh nhu cau dinh dudng cho
vat nuéi.

Tém tit ndi dung

- Nhu cdu dinh dudng cho duy tri, cho sinh trudng, cho sinh san va cho tiét sita.

- Phuong phap xéac dinh nhu cau dinh dudng cho vat nubi.

I. NHU CAU DUY TRI

1. Khai niém va tam quan trong

1.1. Chuyén héa co ban (CHCB)

Chuyén héa co ban cdn goi 12 trao d6i co ban, duy tri sinh 1y, trao déi
khi déi.

Theo nha sinh 1§ hoc Levi (1865 - 1955), chuyén héa co ban 1a mifc ning
luong t6i thiéu vira di cho hoat dong séng, tic 12 khi con vat ndm nghi hoan
toan (12 gid ddng va 12 gid nim). Chuyén héa co ban chi dung ning lugng
cho tim dap, than bai ti€t va cho hoat dong hé hap, khong van co, khong c6

thitc an trong dudng tiéu héa, khong c6 phan xa tang chuyén héa, khong diéu
ti€t than nhiét,
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Chuyén héa co ban 12 nang lugng cin thiét dé duy tri sy séng dong vat trong
diéu kién nhin déi, hoan toan nghi ngoi va nhiét dd moi trudong séng thich hop.
D6 12 mitc nang luong toi thiéu dé duy tri cic chic nang sinh 1§ co ban nhu tuin
hoan mau, ho hap, hoat dong cdc tuyén ndi tiét, duy tri than nhiét.

1.2. Nhu cau duy tri san xuat

Nhu cdu duy tri san xuft la nhu cau nang luong dam bao cho moi hoat dong
d miic 161 thiéu (an udng, di lai binh thuong); con vat khong cho cac sin pham,
khéng nuéi thai, khéng cho con bit hay phai giéng; khéi luong co thé dn dinh
(khong tang, khong giam); qua trinh trao déi chat & trang thai can bing.

1.3. Tam quan trong cua viéc xac dinh nhu cau CHCB, duy tri san xuat

D6i véi dong vat nuoéi, viéc xac dinh nhu cdu duy tri 14 co sd dé dam bao
dinh ra nhu ciu dinh dudng cho sinh trudng, phdt trién va cho ning sudt cao.

Bdng 7.1. Nhu cdu nang luong cho duy tri trong téng nhu cdu
ndng luong cho gia siuc, gia cdm

L Nhu cau na&i;ﬁg hang ngay Nhu céu duy tri so
Loai gia stic L vdi nhu cau tdng
Duytri | Sanxuat | Tongso s& (%)
Bo sira nang 500kg, cho
18kg straingay 8.000 13.600 21.600 37
Bé thit nang 300kg, tang
trong Tkg/ngay 6.931 3.585 10.516 66
Lon nang 45kg, tang trong
680g/ngay 1.200 3.000 4,200 29
Ga thit nang 1kg, tang
trong 27g/ngay 120 60 180 66
Ga thit nang 1kg, tang
trong 35g/ngay 119,5 76,5 196 61

- Trén co thé ngudi, ngudi ta do CHCB dé chdn dodn bénh cta tuyén gidp.
Tuyén gidp chi phéi nhiéu hoat d6ng clia co thé nhu chuyén héa nang luong,
chuyén héa cic chat, phat trién co thé va trf tué, né lién quan chat ché véi cic
tuyén noi ti&t khic.
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Bénh cudng gidp: CHCB tir + 25% tré lén, nang +100%.
Bénh suy giap: CHCB tit - 20% trd xudng, nang -50% hay - 60%.

1.4. Mét sé6 nhan t6 anh hudng dén chuyén héa co ban
1.4.1. Chuyén héa co bdn (CHCB), khoéi luong, dién tich mat ngoai ciia
co thé

Bdng 7.2. Chuyén héa co bdn, khoi lugng va dién tich mdt ngodi cia co thé

Nang iugng (kcal)/k Nang luang (kcal)/m? dién
Loaivat | 'chotlang fhsnug'fg cd) ’ ch Enajﬂ(ngoél)i cla
" | cothé (kg) thé/ngay co thé/ngay

Chudbt 0,018 654,0 1.188
Ga 2,0 71,0 947
Ché 15,2 51,5 1.039
Lon 121,0 19.1 1.078
Bo 391,0 191 1.067
Ngua 4410 11,3 948

* Dinh ludt mdt ngodi cuia co thé:

D6i véi cdc loai gia stic c6 mau néng, nang luong chuyén hoéa co ban trén
mot don vi dién tich mat ngoai chia co thé 1a nhu nhau. Gia siic cang nhé bao
nhiéu thi nang lugng cho chuyén héa co ban trén 1kg khdi luong co thé cang
16n bay nhiéu.

D& tranh viéc x4c dinh dién tich mit ngoai ciia co thé khi xdc dinh CHCB,
ngudi ta da x4c dinh dugec méi quan hé gitta CHCB va khdi luong co thé (trén
co s& dién tich mit ngoai ctia co thé), masi quan hé nay duge biéu thi:

WO.75: Khéi lugng trao déi, trong d6: W: khéi lugng co thé tinh theo kg.

D€ xdc dinh nhu cau ning lugng cho CHCB, ngudi ta x4c dinh nhu ciu
nang luong cho chuyén héa co ban ciia 1kg thé trong trao déi. Sau khi 1am th{
nghiém trén 36 nhém dong vat, nguoi ta xic dinh duge nhu cdn ning lugng
cho chuyén héa co ban ciia 1kg0®75 Ia 70 kcal NE.

Vi du: mot con bd ning 500kg, CHCB = 70 x 500075 = 70 x 105,75 =
7.401 (kcal NE/24h).

Nhu cdu CHCB clia bo sita: 74,1 kcal NE/kg®75/24h.
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Nhu cdu CHCB trén gia cAm la 125 kIME/24h.
Nhu cédu duy tri: CHCB + tiang nhiét + di€u tiét than nhiét va hoat dong tu dong.

1.4.2. Cdu tric co thé

Tat ca cdc mo, té chiic ctia co thé déu cin ning luong dé€ tdi tao, duy tri
hoat déng. Miic tiéu hao nang lugng dé duy tri hoat dong clia cdc mé va 18
chitc khdc nhau trong co thé 1a khac nhau. C4c t6 chic nio, gan, co c6 mic
stt dung nang lugng cao dya vao Jugng Oxy tiéu thu trén don vi khoi lugng.
Trong khi dé, mot s6 md O cac co quan nhu xuwong, moé ma lai ¢d hoat dong
ft va CHCB & cdc mo6 nay ciling thap hon. Chinh vi vay, nhiing gia sic nudi lam
viéc nhu trau, bd, ngua cay, kéo c6 nhu cau CHCB cao hon trau, bd, ngua
cung lda tudi, tinh biét, can nang,... khic khi nuéi thit.

1.4.3. Chuyén hoa co bdn va suy dinh duéng

CHCB giam di khi gia stic bi nhin d6i hay thiéu an. Sau mot thoi gian bi suy
dinh dudng, ning lugng 4n vao thip hon so véi nhu cdu thi CHCB ¢6 thé giam
thap hon 20 - 30% so véi binh thudng. O tinh trang thiéu an kéo dai, CHCB c6
thé gidm dén 50%, 46 1 tinh trang thich nghi cta co thé dé duy tri su séng trong
diéu kién nang luong thu nhan qud thap so véi nhu ciu cia CHCRB.

1.4.4. Khoi luong co thé va hinh thdi

C6 hai hinh 1ap phuong:

Hinh 1: Dién tich toin phin (S) = Im x 1m x 6 mat = 6m?2, Thé tich (V)
=Imx Imx Im = 1m?3, §/V =6/1 = 6m?2/1m3.

Hinh 2: Dién tich toin phin (S) = 5m x 5m x 6 mat = 150m2, Thé tich (V)
=35m x Sm x Sm = 125m3; §/V = 150/125 = 1,2m?2/Im3.

Im Sm

Im Sm

Im

Hinh 2
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Con vat bé: s6 don vi dién tich mit ngoai/kg khoi lugng co thé 16n hon
on vat 16n, do d6 nhu caun cho CHCB & con vat bé s&€ 16n hon.

* Hinh thdi khdc nhau thi dién tich bé mat ciing khdc nhau:

Con vt ¢6 ciung khéi lugng nhung hinh thii khac nhau (cao gay, lun béo)
hi nhu cdu cho CHCB ciing khédc nhau. )

Hinh 3: Dién tich toan phan (S) = (2m x 2m x 2 mit) + (2m X Sm x 4 mat)
= 48m2, Thé tich (V) = 20m3; S/V = 48/20 = 2,4m?/1m3.

Hinh 4. Dién tich toan phan (S) = (1m X 1m x 2 mat) + (Im x 20m x 4 mit)
= 82m2, Thé tich (V) = 20m3; S/V = 82/20 =4,1m?/1m3.

2m

Im 2m

Im ‘ g
(-

20m

Hinh 3 Hinh 4

)/

1.4.5. Loai gia sic
- CHCB & ciru 13 60 kcal NE/ kg075,
- CHCB & bd trudng thanh 1a 80 keal NE/kg9-75.
- CHCB & Ion 13 100 kcal NE/kg075,

1.4.6. Gidng gia siic
- Giong bd Ayrshire cin 100 kcal NE/kg0.75.
- Gi6ng bd Angus cin 81 kcal NE/kg075,

1.4.7. Tinh biét
- CHCB & con dyc cao hon con cdi va duc thién.
- Ty 16 md & gia svc c4i it hon & gia stc duc, vi vay & cling 1¢a tudi va
cin nang, nang lugng cho CHCB d gia stc cdi thap hon gia sic dyc.
- CHCB ¢ ciru dyc cao hon ciru cdi 5%, bd duc cao hon bo cdi 10%.
- CHCB & dan 6ng cao hon dan ba 6 - 7%.
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1.4.8. Loai hinh

CHCB 6 bo sita thap hon bod vd béo, ngua dua cao hon ngua kéo 37%.

1.4.9. Diéu kién song

Gia sic nuoi tai chuong. nhu cdu nang lugng cho CHCB thdp hon gia sic
chan tha tu do, chan tha trén dong co, di lai nhiéu.

Chim nudi trong 106ng nhu cau duy tri = l‘,5 lan nhu cau CHCB (tiang thém
50% nhu cau CHCB).

Chim song tur do nhu cdu duy tri cho bay, kiém an, diéu ti€t than nhiét =
2,5 1an CHCB cho chim khong bay va 2,8 1an chim bay (Nagy, 1987). Nhu cau
duy tri cho chim bay cao hon 16 - 38% so vé1 chim khong bay.

Chim bién séng xit lanh, nhu cau duy tri cao 70% so véi chim séng & X ndng.

Mot s6 chim nhé s6ng & xtt lanh ¢6 thé ha nhu cdu ning lvgng cho diéu
tiét than nhiét bing cdch diéu chinh d¢ ha nhiét do co thé xuéng 25 - 35°C
vao ban dém.

Bdang 7.3. Nang luong tiéu ton cho di lai (Blaxter, 1965)

Lodi gia siic Khéilugng cathé | Callkg Wim Cal thém vaolkg W
(W)(kg) dudng bang cho méi m [én cao
Cho 25 0,58 7.26
Cu 30 0,59 6,45
Bo cal 450 0,48 7.05
Ngua 600 0,40 6.83

Bo tiéu t6n cho di lai khoang 0,48 kcal/kg/km. N&u bd ning 600kg, di
khoang 3,5km tiéu ton khoang 1000 kcal. Trong thuc t€ san xuat chan tha trén
d6ng co, ngudi ta tang nhu cdu duy tri 1én thém 30% so v4i bd nuoi tai chudng.

2. Mot sé phudng phap xac dinh nhu ciu dinh dudng cho duy tri
2.1. Xac dinh nhu cau nang lugng cho duy tri
2.1.1. Phuong phdp nudi duong (thi nghiém sdn xudt)

Cho con vat séng trong diéu kién duy tri san xuét, cho dn khau phan an
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khac nhau, khdu phan nao diam bio 6n dinh khéi lugng co thé thi mic nang
lugng khau phan d6 1a nhu cdu duy tri.

2.1.2, Can cit vao nhu cdu nang luong cho CHCB (thi nghiém trao doi
ho hdp)

Can cif vao trao ddi ho hap: st dung thuong s6 ho hap (lugng CO, sin
sinh/lugng O, tiéu thu) va can ctf vao heé sé nhiét cta O, (lugng nhiét sinh ra
(kcal) cho méi lit O, tiéu thu.

2.1.3. Su sinh nhiét

Hoi nhitng nha chin nuoi chau Au (1964) di dua ra phuong trinh dé x4c
dinh nang luwong sinh ra theo trao déi ho hap:

Su sinh nhiét (kcal) = 3,866 O, + 1,2 CO, - 0,518 CH, - 1,431 Nu

Trong dé6: O, luong ticu thu (If1); CO5: lugng CO, san sinh (1it); CHy:
lugng CH, san sinh (Iit) va Nu: Luong N nudc tiéu théi ra (g).

2.2. Mét sé phuong phap udc tinh nhu cau nang hrgng cho duy tri

- Nhu cédu nang lugng cho duy tri & ga nudi thit tir O - 7 tuan tuoj 1a 128,5
kcal ME/kg0.75/ngay.

- Nhu ciu nang luong cho duy tri & lon: 100 - 125 kcal ME/ kg% 75/ngay
(NRC, 1998).

- Phuong trinh udc tinh nhu cdu ME cho duy tri hang ngdy cua lon tir 5 -
200kg khoi lugng:

MEm = 458 kJ WO0.75; trong d6 W 1a khéi luong co thé (kg)

Theo Whittemore (1998), nhu cdu nang lugng cho duy tri (Em, MJ ME/ngay):

Em (MJ ME/ngay) = 0,440 W 0.75

- Nang luong chéng rét cho lon: cdn khoang 0,016 MJ ME/ngay/kg0-75
cho 1°C chénh léch gifta nhiét d6 t6i thiéu va nhiét d6 moi trudng.

Vi du: Lon nang 40kg, cdn 15 MJ ME cho duy tri + sinh trudng. V&i nhiét
do t6i thi€u 17°C, nhiét dé méi trudng 12 10°C. Tinh nang luong cho chéng rét?

400.73kg = 15,79k g0.75; 17°C - 10°C = 7°C

15,9 x 7x 0,016 = 1,781 MJ ME

Vay nang lugng cin cho chéng rét 1a 1,781 MJ ME.
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Bdng 7.4. Nhu cau duy tri ciia lon 0 khéi luong khdc nhau
(Whittemore, 1998)

Khéi lugng Khéi luang MEm Thifc an chudn hang
cathé (kg) | trao dai(kg"") (MJingay) ngay (12MJ ME/kgTA)
5 344 1,58 0,13
10 5,62 2,57 0,21
20 9,45 433 0,36
40 15,91 7,29 0,56
80 26,75 12,25 1,02
160 44,99 20,61 1,72
320 75,66 34,65 2,89

2.3. Phuong phap xac dinh nhu cau protein cho duy tri

2.3.1. Nhu cdu protein cho duy tri ¢ lon i

15% khdi lugng co thé cta lgn 14 protein, 13 - 6% cua tong luong protein
co thé chuyén héa hang ngay (tdng luong protein trao déi sé gidm di khi co
thé lon 16n 1én), 6% clia tdng lugng protein trao d61 mat di hang ngay, nhu cau
protein cho duy tri:

Lon ¢6 khai lugng 20kg = 20 x (0,15 x 0,13 x 0,06 ) = 20 x 0,0012
Lon c6 khéi luong 120kg = 120 (0,15 x 0,06 x 0,06) = 120 x 0,0005
Céac hé o tinh toan nhu cau protein duy tri theo khdi lugng lon:

20kg x 0,0012 70kg x 0,0008
30kg x 0,0011 80kg x 0,0007
40kg x 0,0010 90kg x 0,0006
S0kg x 0,0009 100kg x 0,0006
60kg x 0,0008 110kg x 0,0005

120kg x 0,0005

Vi du: Tinh nhu cau protein cho duy tri cha lgn ning 50kg:
Protein cho duy tri: 0,0009 x 50kg = 0,045kg protein = 45¢g protein.
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- Néu BV cua protein thiic an 1a 65% thi lugng protein hap thu cén la:
45¢/0,65 = 69,23g.
- Néu ty Ié tiéu hda ctia protein khau phan 12 80% thi nhu cAu protein thifc
an cho duy tri la: 69.23/0,8 = 86,53¢g.

2.3.2. Nhu cdu protein cho duy tri d gia cdm

Céch tinh nhu cdu protein cho duy tri: Nhu cau duy tri gidp con vat khong
thay ddi trong lugng va cdc hoat dong sinh 1y. Vi vay, su trao déi protein xay
ra ngay khi ca co thé dong vat khong nhan protein tir thitc an. Qua4 trinh trao
déi protein da tao ra san phim trung gian chia nito, luong nito ndy thai ra
ngodi cung nudc ti€u got 12 nito ndi sinh, né dac trung cho luwong nito mat di
t&i thidu dé cin thiét duy tri su song. Vao nam 1976, nghién citu cha Scott cho
bict nito noi sinh hang ngay & ga khoang 250mg/lkg khai Iwong co thé. Trén
¢o sO ndy cé thé tinh dugc protein cho duy tri & gia cAm nhu sau:

N noi sinh mat di khodng 250mg/kg khéi luong co thé, tuong dwong véi:
6,25 x 250 = 1600mg protcin/lkg khéi luong co thé. 1g khai luong co thé can
0.0016g protcin. Hiéu qua sir dung protein thitc an dé téng hop protein co thé
la 55%:

0,0016 x khoi lugng ca thé (g)

0,55

Nhu céau protein cho duy tri (g) =

Bdng 7.5. Chuyén doi khoi luong co thé (W, kg)
thanh khoi lwong trao déi (WO:75 kg0.75)

Wikg) | W™, kg"” | W(kg) | W% kg"* | Wi(kg) | W"" kg'*
10 5,62 145 41,79 360 82,65
15 7,62 150 42,86 370 84,36
20 9,46 155 43,93 380 86,07
25 11,18 160 45,00 390 87,76
30 12,82 165 46,04 400 89,44
35 14,39 170 47,08 410 91,11
40 15,91 175 48,11 420 92,78
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45 17,37 180 49,14 430 94,43
50 18,80 185 50,16 440 96,07
55 20,20 190 51,18 450 97.70
60 21,56 195 52,18 460 99,33
65 22,89 200 53,18 470 100,04
70 24,20 210 55,17 480 102,55
75 25,49 220 57,12 490 104,15
80 26,75 230 59,06 500 105,74
85 27,99 240 60,98 510 107,32
90 29,22 250 62,87 520 108,89
05 30,43 260 64,75 530 110,46
100 31,62 270 66,61 540 112,02
105 32,80 280 68,45 550 113,57
110 33.97 290 70,27 560 115,12
115 35,12 300 72,08 570 116,66
120 36,26 310 73,88 580 118,19
125 37,38 320 75,66 590 119,71
130 38,50 330 77,43 600 121,23
135 39,60 340 79,18 610 122,74
140 40,70 350 80,92 620 124,25

IL. NHU CAU SINH TRUONG

1. Dic diém sinh trudng

K& tir sau khi thy thai, tinh tring X tring tao thanh hop tir, co thé phat
trién qua hai thai ky:

- Thoi ky trong co thé me (bao thai).

- Thai k¥ ngoai co thé me (sinh ra dén chét).

Sudt trong hai thai k¥ nay, trong co thé gia siic luén luon xay ra nhitng
qué trinh bi€n d6i, d6 12 su sinh trudng va phét duc.
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Pic diém cia giai doan sinh trudng:

1.1. Su phat trién cta toan bé co thé bién ddi khac nhau theo timg
giai doan (D6 thi 7.1)

KHOL LUONG CO THE (kg)
00 +~ s
J //'/ BO

800 - S

/

’/
400 4
200 -

!_,..-'

100

NGUOI1

25 T

12,5 J—

| l I
8.0

0,25 0,5 1,0 2.0 4,0 \ 16 32
TU(SI (n3m, tif thu thai)

D6 thi 7.1. Sinh trudng cua mét sé' loai gia svic va nguoi

Su bién d6i vé t6c do sinh trudng & dong vat va ngudi déu gidng nhau:
Sau khi thy thai phat trién cham, sau d6 tang nhanh va dén khi trudng thanh
thi cham lai. Gifra hai thdi ky nhanh va cham d6 cé budc ngoat sinh trudng.
Tiy tiing gia stic khac nhau ¢6 bude ngodit sinh trudng khic nhau: Bo: 1,5 -2
nam tudi; lon: 18 thdng tudi.
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Su tang toc d6 sinh trudng 1a do sy tang 1én cha s& lugng t€ bao chit khong
phai 1a kich thudc.

Trong co thé ¢6 3 loai t& bao:

- T€ bao vinh cira: Phan chia manh trong giai doan phat trién thai (1€ bao
than kinh)

- T& bao bén: Phan chia manh trong giai doan sinh trudng, trudng thanh
thi ngirng (co).

- T€ bao khong bén: Phan chia lién tuc (biéu bi).

Su tang lén cuaa s& lugng t€ bao phu thudoc vao dinh dudng. Néu nudi
dudng t6t ngay tir khi con non s€ lam cho t&€ bao ting nhanh. S6 lugng té bao
tang nhanh thi ting trong s& nhanh, lam co sd cho giai doan sau tang v¢ kich
thude, con vat 1gi dung thic an tot. Nuoi dudng t6t khi con non ¢é anh hudng
6t hon khi trudng thanh.

1.2. Téc d6 sinh trudng ciia cac bo phan va té chire ciia co thé khong
giong nhau

Dudng biéu dién sinh trudng cta cdc t6 chic va bo phan khac nhau trong
co thé c6 khdc nhau vé thoi gian nhung xay ra k€ tiép nhau theo thit tu nhat
dinh khi con vat 16n 1én (D6 thi 7.2)

% sinh trudng

Tudi tir thu thai d&n truémg thanh

D6 thi 7.2. Sy phdt trién cita cdc 16 chitc trong co thé

Chd thich: Dudmg congl: Phiét trién (8 chitc than kinh; 2: Xwong; 3: Co; 4: M&; 5: Thitc
an thu nhan hang ngay. Khi tat ca cic t8 chic da dat khéi lugng trudng thanh, thifc an thu
nhan giam xudng, sau dé bién dong theo mia vu.
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- Ddu tién 14 sy phat trién clia ndo dén hé than kinh trung vong va bo may
tiéu hod, ti€p dén xwong, co va ma.

Trong diéu kién dinh dudng 161, cdc dinh phat trién cua cic t8 chitc gin
nhau va thdi gian sinh trudng nhanh. N&u dinh dudng kém, cac dinh cich xa
nhau, thoi gian sinh trudng kéo dai.

Bang cdc bién phap gidng hay nuoéi dm‘in‘g khong 1am thay déi thit tu phat
trién clia céc t6 chitc ma chi ddy nhanh hodc 1am charn lai qua trinh sinh trudng.

S& di ¢6 su xac dinh thit ty sinh truong nhu vay 1a do ¢é sy uu tién vé cdc chat
dinh dudng d6i véi cdc bd phan va cac t8 chuc clia cd thé trén. (Biéu dé 7.1)

Ma

Xuwong

N3o va he thén
kinh trung wong

T

/

Bi€u dé 7.1. Phan bé uu tién chét dinh dudng trong mau

L.

Thai - Nhau thai

/

- Trong trudng hop thi€u dinh dudng thi chat dinh dudng sé khéng cung
cép cho su téng hgp m& (khéng c6 su tich ldy cia md).

- Néu ché d6 nubi dudng tiép tuc kém thi co ciing khong phat trién, m& co
thé dugc chuyén thanh ning luong nuéi co thé.

Khi gia sic cdi cé thai thi chat dinh dudng trong mau lai wu tién cho su
phit trién cia thai va té chiic ngoai thai.

Qua trinh trén do hormon diéu khién.
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Bdng 7.6. Luong thiic dn thu nhdgn cua gia stc
khi dat 1/2 khoi luong truong thanh

Loai Khéi lugng co | Lugng thifc an thu nhén ME thu nhén hang
gia siic thé (kg) hang ngay (g VCK/kg*™) ngay(MJ/ kg®™)
Bo 300 89 0,98
Clru 40 87 0,96
L Lon 60 125 1,71

Bdng 7.7. Anh hudng ciia ché’ do dinh dudng dén chdt lupong
than thit cua lon giét thit 0 91kg (Lawrence va Fowler, 1997)

Ché db dinh didng hai giai doan nudi thit |
Cao-Cao | Cao-Thap | Thap-Cao | Thap- Thap
Lipit trong thit (%) 38 33 44 28
Nac trong thit (%) 82 67 56 72
Ty 1&% lug 0 V(i ché
y 1o7o NG nae SOVAL DS | gg 93 78 100

do dinh dudng Thép - Thap

Ga dé giong thit Hybro PN: 174 tring/65 tuan.

Ga loai 1: 144 con/65 tuin.
Ngay nay, véi cic tién bo di truyén, chon giong, dinh dudng va ché do
nudi dudng da lam giam ty 1¢ ma tir 30% (nhitng nam 60) xuéng con 15% hay
thap hon trong 80kg thit (dd day md hmg giam 0,5mm/nam).

D6i vai lon an it hay cac giong lon nang suat cao thi nhiéu nac va it ma.

Trong giai doan lgn c6 khai lugng co thé tir 20 - 160kg, mé trong thit va
lipit tang nhanh.

Ty 1& nudc thay déi ty lé thuan véi ty 1& protein nhung ty 1& nghich vdi ty

1&¢ ma.
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Thudng thi trong thit nac ¢6 70 - 75% nudc, S - 15% md va 20 - 25% pro-
tein. Lon con cé ham luong nudc cao dén 80%, nhung lon trudng thanh thi
luong nudc trong thit nac dud 70%.

Thit m3 c6 10 - 25% nudc, 2% protein va 75 - 80% lipit.

Bdng 7.8. Anh hudng ciia hai ché do nuoi dudng va 3 tinh biét

dén chdt luong than thit va sinh truong trén lon thit (Whitemore, 1998)

Cho &n fif do An theo dinh iong
Byc | Cal | Thién | Duc | Cai | Thién

Lugng thitc an thu nhan hang ngay (kg) | 2.1 2,1 23 17 17 17
Tang trong hang ngay (ko) 086 |079 {082 [072 {0868 [ 064
Ty 1é mdc ham (%) 75 77 76 75 76 76
Do day ma lung (mm) 116 | 120 | 147 | 103 | 102 | 123
Ty Ié thit nac (%) 57 56 53 59 59 55
Lugng nac tang hang ngay {g) 390 | 360 | 340 | 330 | 320 | 280

2. Phuong phap xac dinh nhu cau dinh dudng cho sinh trudng trén

gia slc, gia cam

2.1. Phuong phap xac dinh nhu cau ning lugng

2.1.1. Nhu cdau nang luong cho lon sinh truong

Nhu cdu DE cho lon sinh truéng dugc udc tinh theo cong thitc sau:
DE = DE m + DE protein + DE m& + DEHc

Trong d6:
DE m: DE cho duy tri

DE protein: DE cho tich liy protein
DE ma: DE cho tich liy m&
DEHc: DE diéu tiét than nhiét

- DE m: Nhiéu yé&u t6 anh hudng dén nhu cidu DE cho duy tri, nhung
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udc

tinh ndm trong khoang: 0,418 - 0,523 MJ/kg%7>, trung binh: 0,46 MJ

(NRC, 1988).

- Hiéu qua sit dung nang lugng thite dn tich lily protein va md trong ing

1a: 0,54 va 0,74, udc tinh cdn 45,7 MJ DE/kg protein tich lidy va 55,7 MJ
DE/kg md tich liy (ARC, 1981).

Nhu cau niang lugng cho lgn sinh truéﬁg:

- Duy tri: 0,5 MJ DE/kg0-75.

- Hinh thanh nac: 15MJ DE/kg nac hinh thanh.

- Hinh thanh m&: 50 MJ DE/kg m& hinh thanh (54MJ ME/kg md).

- Chéng lanh: 0,016 MJ DE/kg0.75/1°C thap hon nhiét do t6i thiéu.
Vidul.

Tinh toan nhu cdu ndng lugng cho lon thit, ting trong 600g/ngay.
Truong hop A: cung cip chat dinh dudng tang 80g protein (350g thit

nac/ngay).

Trudng hgp B: tang 100g protein (450g thit nac/ngay)
Tinh toan trudng hop A:
Nhu cdu duy tri: 60kg®75 =21,6
21,6 x 0,5 = 10,8 MJ DE
- Hinh thanh nac: 0,35 x 15 =5,3 MJ DE
- Hinh thanh m&: 600 - 350 = 250g, nhu cdu DE = 0,250 x 50 = 12,5 MJDE
- Téng nhu ciu ning lugng: 10,8 + 5.3 + 12,5 = 28,6 MI DE
Truong hop B:
- Duy tri: 10,8 MJ DE
- Hinh thanh nac: 0,45 x 15 = 6,8 MJ DE
- Hinh thanh mé&: 600 - 450 = 150g; 0,15kg x 50 MJ DE = 7,5 MJ DE
- Téng nhu cdu nang luong = 25,1 MJ DE
Vidu2:
Cho lgn ¢6 khéi luong 40kg an 2kg thic an hén hgp x 13 MJ DE/kgTA =

26 MJ DE.
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Trudng hop A: Nhiét d6 chudng nuoi: 20°C.
Trudong hop B: Nhiét do chudng nuoi 12°C. Protein cung cap du tang 450¢
thit nac/ngay.
Tinh todn nhu ciu DE cia trudng hgp A:
- Nhu cau duy tri: 40kg®73 x 0,5 MJ DE =15,9x 0,5 = 7,95 MJ DE
- Nhu cdu DE hinh thanh nac: 0,45 x 15 = 6,8 MJ DE
- Nhu cau DE cho hinh thanh m&: 26 - (7,95 + 6,8) = 11,25 MJ DE
11,25 MJ DE/50 = 0,225kg md
- Tang trong hang ngay: 450g + 2235g = 675g/ngay.
Tinh todn nhu c4u DE cda trudng hop B:
- Nhiét do t6i thiéu: 18°C.,
- Nhu cau duy tri: 7,95 MJ DE
- Hinh thanh nac: 6,8 MJ DE
- Nhu cdu nang lugng cho chdng lanh: t8°C - 12°C = 6°C
[59x 6 x 0,016 =1,5MJ DE
- Nhu cau niang lugng tao ma: 26 - (8 + 6,8 + 1,5) = 9,5 MJ DE; 9,5/50 =
0,190g ma.
- Tang trong hang ngay: 450g + 190g = 640g
2.1.2. Nhu cau ning luong cho gia cam
* Nhu cau nang lupng cho ga dé tring:
Theo Swanson (1979), nhu cau nang lugng cho ga dé tring bao gom nhu

cau nang luong cho duy tri va nhu cdu nang luong cho san xuit (Tang trong
va dé tniing). Cong thitc tinh nhu sau:

4X AW + 1,6 X AE+(170-22T) W
ME =

0,8
Trong d6:
ME: Nhu cdu ning lugng hang ngay, tinh bing Kcal.
W: Khoi luong co thé, tinh bing kg.
AW: Tang trong hang ngay, tinh bang gam.
AE: San lugng tring tuyét d6i, tinh bang gam.
T.  Nhiét 40 moi trudng, tinh bang °C.



p— .

* Nhu cau nang luong cho ga broiler (ga gio):
Wu va Han (1982) da dua ra cong thic tinh todn nhu ciu ning luong trao
cho ga broiler nhu sau:
- D61 v6i ga tir O - 4 tuin tudi:
ME (Kcal/ngay) = 128,5 WO0.75 + 2,5 AW
- DGi v6i g tir 4 - 7 tudn tudi: '
ME (Kcal/ngay) = 1285 WO075 + 38 AW
Trong dé:
W: Khéi lugng co thé, tinh bang kg.
AW: Tang trong, tinh bang gam.
2.2. Phuong phap xic dinh nhu cau protein cho sinh truéng

2.2.1. Nhu cdu protein cho ga thit thuong phdm

Theo Scott va cong su (1976), nhu cau protein hang ngay cho ga broiler gébm:
- Nhu ciu protein cho tang trong.

- Nhu céu protein cho duy tri.

- Nhu céu protein cho phat trién 16ng.

Theo Scott va nhiéu tdc gia khac, trong thit gia cdm chita ham lugng protein

trung binh 12 18%. Hié¢u suat 1ot dung protein cta ga broiler 12 64%.

Do d6, nhu cdu vé protein hang ngay cho ting trong cia ga broiler cé thé

tinh theo céng thic sau:

Tang trong (g) x 0,18

Nhu ciu Protein cho tang trong (g) =
0,64

0,0016 x thé trong (g)

Nhu cau Protein cho duy tri (g) =
0,64

- Nhu cdu cdu protein cho su phat trién 1ong: Théng thudng & 3 tudn tudi

thi b6 16ng clia gia cdm chi€m 4% thé trong. Khéi lugng 16ng tang dan lén va
dat 7% thé trong & tuan thit 4, sau d6 ty 1¢ nay dwoc duy tri va dn dinh. Ham
luogng protein trong long ga trung binh la 82%. Do vay, nhu cau protein hing
ngay cho moc 16ng duoc tinh bang cong thiic:
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0,04 hay (0,07) x tang trong (g) x 0,82
Nhu cau Pr cho moc long (g) =

0,64

2.2.2. Nhu cdu protein cho lon sinh truong

Nhu cau protein cho lgn sinh trudng = nhu cdu protein cho duy tri + nhu
cau protein cho téng hgp thit nac.

Trong thit nac ¢é 22% protein.

Vidul:

Xéc dinh nhu cdu protein cho lgn cé khéi lugng 50kg, ting trong 450 g
thit nac/ngay.

- Nhu cau protein cho duy tri:

S0kg x 0,0009 = 0,045kg protein = 45g protein

- Nhu cau protein cho hinh thanh nac: 450g x 22% =100g protein

Téng nhu cdu protein = 45g + 100g = 145g

Néu BV cua protein thic in khiu phin 12 65% va ty 1é tiéu hda cia protein
thitc an la 80%, nhu ciu protein cho lon nang 50kg va tang trong 450g thit nac
1 ngay la:

145

= 280g/ngay
0,65 x 0,80

Vidy2:

Mét con lon nang 40kg, mét ngay cho an 1,75kg thitc an, ty 1& protein
trong thitc an la 14%. BV thitc an = 65%, ty 1¢ tiéu hda cua protein thirc an la
80%. Tinh lugng thit nac tich ldy hang ngay?

- Nhu cédu protein cho duy tri = 40kg x 0,001 = 0,040kg = 40g.

- Luogng protein thifc an st dung hang ngay = 1,75kg x 0,14 x 0,65 x 0,8
= 0,127kg = 127g protein.

- Lugng thit nac tich 10y hang ngay = 127 - 40 = 87g protein tich lay.

Ty 1¢ protein trong thit nac 12 22% do d6 lugng thit nac tich lily hang ngay
= 87/0,22 = 395g.
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III. NHU CAU TIET SUA
1. Thanh phan cuda sira (Bang 7.9)

Bdng 7.9. Thanh phdn ciia sita gia siic

_
. Chat ran khéng : M3
!_an phai bo Protein | Lactose (bo) Ca P
gia stic
%

Bo sira 8,7 33 4,7 36 0.13 0,09
Dé 8,7 33 4,1 4,5 0,13 0,11
Lon 1,6 58 438 85 0,25 0,17
Trau - 43 52 75 - -

2. Ngudn gbc cuia thanh phén sira

2.1. Sinh tong hop protein cua sira

Protein cla sita ¢6 nhiéu axit amin khong thay th€ hon cédc loai thic an
thong thudng. 95% N sita ]a protein va 5% N phi protein: uré, creatin, NHs.

Protein clia sita cé 3 dang chu yéu: Cazein, globulin, albumin (78%).
Cazein va globulin dugce hinh thanh tir nhitng axit amin trong mau, thong qua
su tong hop cia t&€ bao tuy€n vi, albumin khuéch tham tryc tiép tir mdu.

2.2. Puong sita

Trong stra ¢ mot it dudng glucose va galactose, nhung chu yé&u van la
dudng lacto. Trong t€ bao tuyén vii c6 enzym chuyén glucose thanh galactose,
hai loai nay két hop vdi nhau tao thanh dudng lacto. Pudng gluco ¢ tir mau,
vio t&€ bao tuyén vi, sau dé vao sifa.

2.3. Téng hop mo sira

M& sita 14 hon hgp cia nhiing triglyxerit, gom 50% la axit béo mach ngan
gom (Cy4 - C|4), con lai 1a axit béo mach dai.

Thanh phan md sita dac trung:

- Butyric (C;H,COOH)
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- Caproic (CsH;COOH)

- Palmitic (C{sH;,COOH)

- Oleic (Cy7H53COOH)

- Stearic (C;7H5;COOH)

$ loai khong nhai lai m& sira dugc hinh thanh tir glucose.

3 loai nhai lai md sita dugc hinh thanh tir axetat va B-Hydroxybuterat
nhung phai nhd glucose kich thich.

2.4. Chat khoang trong sira

Trong sita ¢6 hon 30 nguyén t6 khodng. Cic chat khodng 18y tir mau thong
qua hoat ddng cia t& bao tuyén vi. Trong nhitng chat khodng nay thi thanh
phan khodng trong mau va sita khac nhau:

- Ham lugng Ca trong sita cao hon ham lugng Ca trong mau 13 1an.

- Ham lugng P trong sita cao hon ham lugng P trong maéu 10 lan.

- Ham luong K trong sita cao hon ham luong K trong madu 5 lan.

- Ham luong Na trong sira bang 1/7 ham leong Na trong mau.

- Ham luong Cl trong sita bang 1/3 ham lugng Cl trong mau.

2.5. Vitamin

Vitamin trong sita dugc hinh thanh tir vitamin cé trong mau, thong qua
hoat dong ciia t€ bao tuyén wi.

3. Ky tiét sira cla bo sira

B¢ céi nudi dén 18 thang tudi, dat khéi lwong khodng 280kg, phdi gidng,
chira, dé. 4 ngay sau khi dé bit ddu vit sita, dén 85 ngay sau khi dé, bo lai ¢6
chira, 309 ngay sau khi dé (ky tiét sita 305 ngay), cho bd can sita (lic nay bo cai
da c6 chira dén thang thit 7), d€n 365 ngay bo lai dé va ti€p k¥ tiét sira tiép theo.

Thu thai Can sita bé
Pé 4 ngay 8|5 ngay 309 ngay 365 ngay
— Mt
- >
* KV tiét sira - 305 ngay !
l

Yy

I

Mang thai - 280 ngay

Cdc giai doan trong ky tiét sita
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Theo Radostits va cong su (1994), ¢é 4 giai doan trong k¥ tiét sita:

- Giai dogn 1: 10 - 12 tudn ddu cha ky tiét sita. Trong giai doan ndy, san
lugng sira tang nhanh va dat dinh cao & gan cudi giai doan. Ty 1&¢ md sita ban ddu
cao, sau giam. Lugng thitc an thu nhian (VCK) tang, nhung theo su tiang 1én
nhanh chéng cta san luong sita. Bd huy dong md du trir trong co thé dé cung cép
bll nang luong thi€u clia nhu ciu ma trong thitc an khong cung cip du. Do dé,
khoi Iugng bd gidm trong giai doan ndy. Khéi lugng co thé giam trong giai doan
tiét sita ddu. Bo Holstein c6 thé gidm 35 - 40kg trong giai doan 1 ctia ky tiét sita.

C6 mot diéu can luu ¥ 12 protein cung cap trong khau phin & giai doan nay
phai cao, vi kha nang huy dong protein co thé cho tdng hop protein sita clia
bo bi han ché€. Néu lugng protein an vao thi€u thi bd s& khong du protein cho
tao sira, san lugng sra giam, khong phit huy hét tiém nang giong.

Can bing nang lugng trong giai doan nay 12 4m va phai han ché luong vat
chat kho thu nhan, néng do nang lugng trong khdu phén in cao.

Giai doan 1 12 giai doan bd mac rat nhiéu bénh lién quan dén trao ddi
chuyén hod.

Thay d6i W
Nang suét swa (kg) VCK thu rhin (kg)  (kg)
20
PIC _
30 T
~s) .VCK thu'nhan 15
Kd
20 |/.~"Nang suft sita
10"~
0L 50
Khéi luong co thé 5
0 I —3= 0
40 S6 309\
Ngay sau khi dé -p0

D6 thi 7.3. Nang sudt sita, VCK thu nhén va bién dong
cua khoi luong co thé
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W: khéi lugng co thé (kg).
VCK: lugng thitc an tinh theo vat chit khé thu nhan (kg).
- Giai doan 2: Tudn thi 12 - 24 ctia ky tiét sita. Lugng vat chat khé thu
nhan dat to1 da trong giai doan nay.
- Giai doan 3: Tuan thif 24 - can sita. Nang sudt sita bat ddu giam manh,
bd bat dau tang can, bb vao giai doan gidm cén, phét trién bao thai.
- Giai dogn 4: 6 - 8 tuan trude khi dé. Giai doan 4 la giai doan can sita (6
- 8 tudn sau cling cla giai doan mang thai, thang thit 7 dén khi sinh). Thic an
chit yéu 1 cé, c6 b sung thém vitamin va khoang. Trong tudn cudi ciing trudc
khi sinh, cdn cho bd tap dn dé€ wi sinh vat da c6 thich nghi véi thic dan méi
chuan bi ky ti€t sita. Thoi gian thich nghi 10 - 14 ngay.
4. Nhu ciu dinh dudng cho bé sira
4.1. Nhu cau nang lugng
Khi tinh toan nhu cdu nang lugng cho bo tiét sita phéi biét cdc diéu kién
sau day:
- Khéi luang co thé (kg) dé tinh nhu ciu duy tri.
- San lugng sira (kg).
- Ty 1& ma stra (%).
- San luong sita tiéu chudn 4 % ma sita (FCM - Fat Correction Milk)(kg).
FCM (kg) = S(0,4 + 0,15 M)
Trong dé:
FCM: San luong sita d4 hiéu chinh 4% md sira (kg).
S: San lugng sira thuc t& (kg).
M: Ty 1& m3 sira thuc t& (%).
Vi du: Chuyén 8 kg sita c6 ty 1¢ m& sita 1a 5% thanh FCM 4% mé sita?
FCM (kg) = 8(0,4 + 0,15x5) = 8x1,15 = 9,2kg
* Nhu cdu cho tiét sita:
Bo vung 6n ddi (Holstein, Jersey) 1130 kcal ME/kg FCM
Bo viing nhiét ddi: 1144 kcal ME/kg FCM (trung binh ctia nhu cdu cha 11 nudc).
* Nhu cdu duy tri cho bo tiét sita nuoi tai chuong:
Bo sita tir cidc nude 6n déi nhap vio nuéi & cdc nude nhiét doi: 120 kcal
ME/kg0.75 (bd Holstein), S1g protein tiéu hod (DP)/kg sira.
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hay

nuod

Bo viing nhiét déi (Zebu, lai Sind...): 132 kcal ME/kg0.75 va 56gDP/kg sita
3,2g protein tha/ kg 73,

Né&u bo chan tha thi nhu cau duy tri = 125 - 130% nhu cau duy tri cta bo
i tai chuong.

* Nhu cau cho sinh truong: Nhu cau ning lugng cho sinh trudng clia bd

& ky tiét sira thit nhat = 20% nhu cau duy tri; k¥ tiét sita thi hai = 10% nhu

cau

duy tri.
Vidu:

Tinh nhu cau dinh dudng cho bod dang tiél sita, giong Holstein. nuoi tai
chudng, k¥ 1i¢t sda thi nhat. B nang 400kg, nang sudt sita: 15kg/ngay, 4,5%

ma

stra.

- Tinh nthu ciu nang lugng:

+ Nhu cau nang lugng cho duy tri:

400075 = 89,44k g0.75; 1kg0-75 can 120 kcal ME; do d6 nhu cau duy 1ri la:
89,44 kg0.75 x 120 kcal ME = 10732,8 kcal ME.

+ Nhu cau cho sinh trudng:

Bo dang ¢ ky tiét sira thit nhat = 20% nhu cau duy tri = 10732,8 x 20% =

2146,56 kcal ME.

+ Nhu cdu cho tiét s@a:

FCM (kg) = 15 (0.4 + 0,15 x 4,5) =16,125kg FCM

Nhu cdu nang luong cho tiét sita: 16,125kg x 1130 kcal ME = 18221,25 kcal
Téng cong nhu cdu niang lugng cho tiét sita = Tiét sita + Duy tri + Sinh

trudng = 18221,25 + 10732,8 + 2146,56 =31100,6 kcal ME = 31,1 Mcal ME.
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- Tinh nhu cdu protein:

+ Duy tri : 2,86g/kg?7> = 89,44kg0.75 x 2,86 = 255,8¢

+ Sinh truéng = 255,8 x 20% = 51,2¢g

+ Tiét sita = 16,125kg x Slg/kg sira = 822,38¢g

Téng nhu cau protein = 255,8 + 51,2 + 822,8=11294 g
Khdu phan an thich hgp cho bod sita (tinh theo VCK):

- Protein tho: 12 - 14%



- Xo tho: 16 - 20%

- Thic 4n hat: it nhat 40%

- Co tuoi: it nhat 40 %

- Ty lé tiéu hoa VCK kh#u phén: 68% hodac 16n hon.

- Ca: 0,7%; P: 0,5%; Mg: 0,2%;, K: 0,7%; NaCl: 0,5%

IV. NHU CAU SINH SAN

1. Thanh thuc vé tinh va thé véc

Gia sic thanh thuc vé tinh 13 khi né da sinh truong va phit duc dén giai
doan c6 kha nang sinh sdn. Liic ndy co quan sinh duc bit dau sinh ra nhiing
t€ bao sinh duc ¢é kha nang thu tinh, dong thoi dudi tdc dung cia hormon, ¢o .
quan sinh duc phdr tri€n, dac di€m sinh duc phu xuat hién va gia stic ¢6 phan
xa vé tinh.

Tuéi thaah thuc vé tinh ctia gia sic khdc nhau thy thco giong, tinh biét,
khi hau, dinh dudng, diéu kién quan ly... Cic nhan t6 nhu giong, diéu kién
chan nuoi tot, khi hau ndng Am ¢ thé lam cho gia stc thanh thuc sém.

Thai ky thanh thuc vé tinh va thai k¥ thanh thuc vé thé voc o gia siic la
khac nhau. Thanh thuc vé tinh thudng sdm hon thanh thuc vé thé véc. Khi da
161 thoi k¥ thanh thuc vé tinh thi sy sinh trudng, phit duc cia co thé gia stic
vin con ti€p tuc. Néu gia sic chua thanh thuc vé thé véc ma cho sinh san thi
mot mat anh hudng dén sy phat duc binh thudng cla gia sdic me, mat khdc
khong dam bao cho su phdt trién binh thudng ctia thai nén con sinh ra sé& bé.

Dai v6i gia stic duc, sy hoat dong cua dich hoan quéd sém s& 1am cho chic
nang cua ndé sém bi suy y&u, mdt kha ning giao phdi, chit lugng tinh tring
thap, anh hudng dén kha niang sinh san va sifc s6ng cta dui sau.

* Thanh thuc vé tinh cia lon cdi:

Lon céi dat thanh thuc vé tinh thudng & tudi > 190 ngay tudi, khéi lugng
co thé thot diém nay dat > 100kg. Lon cdi bt dau dugce phdi gidng sau 2 k¥
dong duc, ldc nay tudi cla lon > 220 ngay. Khéi luong co thé > 120kg. Lugng
lipit trong ca thé chiém >14%, t6t khi c6 ty e hipit trong co thé dat > 16%. Ty
1¢ lipit : protein 1a 1: | hay hon. Ty 1¢ lipit trong co thé cé thé xuéng thap hon,
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lon van thu thai t6t, nhung du trit cho nuéi thai va ti€t sfa nudi con sau nay bi
han ché.

be
bé
Tiw:’t sira, nuoi con (28 ngay)

Thanh thuc vé tinh
(210 ngay tudi)

Phoi giong Cai sira
(260 ngay)
Khoing cdch tir cpi sifa
Mang thai - dén thu thai (15 ngay)
(115 ngay) Thu thai
F_lmﬁ | T T T # T N B A A
6 12 18

Tudi ciia lon cdi (thing)

Chi tiéu nuoi dudng lon cdi sinh sdn

Bang 7.10. Phan phdéi lich nué6i duéng lon cdi sinh sdn

Sy phat trién Thai gian mang Thai gian Khéng déng duc
cla (gn ndi hju bi thai (chira) nudi con S
L 210 ngay 114 ngay 14 - 28 ngay 4 - 8 ngay

2. Nhu ciu ning lugng cho Ign cai sinh san

2.1. Nhu cau duy tri

Nhu cdu nang hrong duy tri & di€u kién nhiét d6 méi truong thich hop 1a:
110 kcal DE kg075/ngdy (ARC, 1981; Whitemore va Jang, 1989; NRC,

1998). Noblet va cong su (1990) cho biét nhu cdu duy tri ctta lon cédi dang
mang thai va ti€t sita khac nhau nhung ciing chi chénh nhau tuong d6i 5%.
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2.2. Sinh truéng cia thai va cic té chic sinh san

- Piac diém cha gia siic 6 thai: Trong khi ¢6 thai, khéi lugng co thé cha
con vat tang lén, chii yéu tang trong giai doan cuéi. Do bao thaj phat trién, té
chiic ngoai thai ting lén: tuyé€n vi, nhau thai vi do su tich liy ctia con me
tang lén. )

- Pac diém phat trién cha thai lon: Thai lon 28 ngay nang 1 - [,5g, sau
tang nhanh, 50 ngay: 50g; 70 ngay: 220g; 90 ngay: 600¢g va 114 ngay thai lgn
nang 1000 - 1300g.

Nhu c4u dinh dudng cuia lon cdi con bao gédm nhu cdu cho phat trién clia
thai va t8 chic ngoai thai. Thudng thi ting trong trong giai doan mang thai
khoang 25kg (lta dé thit nhit dén I¢a dé thi nam). Theo Verstegen va Hartog
(1989), khéi lugng lon cdi tang & lda dé thi nhat, hai, ba, tu, vd nam tuong
dng la: 25 - 40kg; 25 - 30kg; 25kg; 25kg va 20kg.

Binh quan trong 45kg tang trong, bao gém 25kg clia co thé me va 20kg t6
chifc sinh san thi nhu ciu nang lrgng binh quan 1930 kcal DE/ngay; nhu ciu
bién dong tir 1430 kcal DE/ngay trong giai doan mang thai dau dén 2625
kcal/ngdy giai doan sau. Nhu cdu nay duoc phan bé nhu sau:

- Tang trong ctia me (25kg) bao gdm 15% protein va 25% lipit cdn khoang
13,7 Mcal DE/kg tang trong (Whittemore, 1993). Do vy, nhu cdu nang lugng
la 1180 kcal DE/ngay.

- Tiéu t6n nang luong cho phat trién cia thai khoang 550 kcal DE/ngay,
nhung s€ bi€n dong tir 100 kcal trong ky chira dau dén 1070 kcal DE/ngay &
ky chira cudi.

- Tieu t&n nang luong cho s ting lén cha té chiic ngoai thai binh quan
khoang 200 kcal DE/ngay, bién dong tir 150 kcal & ngay chira thit 58 va 375
kcal & ngay chira thi 116.

Theo Whittmore (1998), nhu cau nang lugng cho duy tri & lon cai: 0,475
MJ ME hay 0,5 MJ DE/kg0.75, Nhu c4u nang lugng cho phit trién thai: Trong
that c6 15% protein va 25% md, nang lugng tiéu t6n khoang 25 MJ ME hay
26M1J DE/kg tang lén ciia thai. Trong 115 ngay c6 chira, Ion cdi tang khoang
20 kg, nhu cdu nang lugng cho hang ngay la: 20kg x 26 MJ DE/115 ngay
mang thai = 4,5 MJ DE/ngay.
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Néu lon nang 140kg, nhu cdu nang lugng cho duy tri = 140975 x 0,5 MJ
DE = 20,5 MJ DE. Nhu ciau DE cho duy tri + phét trién thai = 20,5 + 4,5 =
25 MJ DE/ngay.

2.3. Sinh san va tiét sita

Trong thoi ky mang thai, con vat cin nang lugng phét trién thai va bau vy,
nhu cau nang lugng tuong ing & ngay chira thit 20, 80 va 110 cho su phat trién
cua thai [a: 0,4 MJ ME, 1,9 MJ ME va 4,2 MJ ME. Niang lugng cho su tich
lu§ & vii chuén bi tiét sita & ngay chira tha 80 va 110 12 0,8 va 1,3 MJ ME.

Lugng sita cta lon nai phu thudc rat 1dn vao s6 lon con sinh ra. D€ tang
1kg lon con cin khoang 22 MJ ME va gia tri ning lugng cua sita 1a 5,4 MJ
ME/kg (cé 55g protein, 50g lactose va 80g ma/kg).

Nhu cau nang lugng cho ti€t sira uéc tinh 2000 kcal DE/kg sita (Verstegen
va Den Hartog, 1989). San lugng sita clia lon ndi c6 thé udc tinh tir tang trong
cia lon con. Thudng dé tang trong 1g, lon con cin 4g sita, tdng luong sita tiét
ra ¢6 thé tinh todn theo phuong trinh cda Whittmore va Morgan (1990):

San luong sita (g/ngay) = Tang trong cla lon con (g/ngay) x S6 Ion con/é x 4

Lon con dang bii sita me c6 thé tang 200 - 400g/ngay (phu thudc téi, s6 lon
trong &).

Hiéu qua sir dung ME thiic an cho tiét sira 12 0,70. Nhu ciu nang luong dé
tao ra Ikg sita (bao gom ca nang lugng tich lu§ trong sira) 1a 7,7 MJ ME.

Trong kY tiét sﬁa, lon me s& mat luong lipit ddng ké trong cao thé, lrong
lipit nay dung dé téng hop sita - dac biét 1a tdng hgp mé sifa, véi hiéu qua cao
khoang 0,8 hay hon. N&u mat 0,5kg m& du trit thi tuong dwong 16,7 MJ (39,3
x 0,5 x 0,85), v&i 5,4 MJ ME/kg sita thoda man da nhu cdu cho 3,1kg sita
(3,1kg sita sé cdn 23,9 MJ tir khau phén an).

Tir bang 7.11 ta thay, néu mot la lon ¢6 10 lon con dat 7,4kg & ngay tudi
thi 28. Lugng sita 11kg ma lgn me phai tiét hang ngdy trong tuin sau dé thi
tu la qud 16n so véi kha nang sinh 1y clia né. Sinh trudng tuong déi cia lon
con tir tudn thif nhat, hai, ba va bon la: 18%, 24%, 30% va 28%. Sinh trudng
giam tir tudn thit tu. Diéu nay cho thay, nén cai sita sém lon con. G M§, nguoi
ta cai sita 1gn con O 10 - 14 ngay tudi.
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Bdng 7.11. Tdng trong cua lon con va sdn lugng sita cia lon me

Ngay sau khi dé
0-7 8-14 15-21 22-28
Tang trong cla Ign con (g/ngay) 130 190 260 275
San luong stta (kg/ngay) 52 © 76 10,4 11,0

Bdng 7.12. Tinh nhu cau nang luong cho lon ndi nudoi con

Tham s6 Nai A Nai B
Khéi lrong co thé, kg 155 205
S8 lon con/8 95 12
Tang trong lon con, g/ngay 200 210

Nhu cau nang iugng, kcal/ngay

Duy tri 6808 5959
Tiét sira 15200 20160
Téng nhu cau, kealingay 22008 26119
Thic an thu nhan, kg/ngay 6,7 7.9

Mot diéu rd rang la c6 rat nhiéu lon ndi khéng an dd thitc dn dé thoéa man
nhu cdu nang luong cho ca duy tri va tiét sita, né phai can su huy dong nang
luong dur trit trong co thé. Khéi luong mat di hang ngdy khoang 180g/ngay, ¢é
khi 1én dén 340g/ngay. ‘

Mbi kg md co thé cung cdp khodng 8000 kcal, dii d€ san xuat hon 6kg sita.
Trong 21 ngay tiét sita, khéi lugng co thé hao 10kg du dé san xuat 2,9kg
sira/ngay, thay thé 5,5 Mcal DE khau phdn dn va gidm lugng thic an thu nhén
hang ngay 1a 1,7kg.

3. Nhu cau protein

Luong protein tich liy trong Ign ting din phu thudc vao lugng protein
trong khiu phén. Binh thudng trong giai doan mang thai, lgn tang 20kg, trong

3300 kcal DE/kg thic an
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dé6 c6 khoang 3 kg protein, tuong duong tang 26g protein/ngay. Nhu ciu pro-
tein 805 ngay ddu cia thoi k¥ mang thai la 26g protein, 30 ngay cudi cia thoi
ky mang thai nhu ciu protein ting thém 60g. N&éu nhu cdu protein cho duy tri
= 60g thi tdng nhu cdu protein cho duy tri + phét tri€n thai 85 ngdy diu cha
ky mang thai la 60 + 26 = 86g protein. Nhu ciu protein 30 ngay chira sau Ia
86g protein + 65g = 151g.

Néu BV protein thiic dn = 65% va ty 1¢ tiéu hda cla protein thitc in = 80%.
Nhu cau protein cho Ign cdi chira ]a 151/0,65 x 0,8 = 290g protein thitc an /ngay.

Bdng 7.13. Thanh phan axit amin cia protein thit lon va sita lon

Axit amin Protein thit {(g/kg) Protein sifa (g/kg)

Histidine 30 25
[zoloxin 35 40
Loxin 75 85
Lizin 70 75
Metionin + Xixtin 35 30
Fenilalanin + Tyrosin 70 80
Treonin 40 40
Triptofan 15 15
Valin 50 55
Mat s8 aa ¢6 thé thay thé khac 500 .

Bdng 7.14. Protein Iy tuong cho lon sinh trudng,
lon dang mang thai, lon ndi
(Nhu cau axit amin tinh todn trén axit amin tiéu héa & hoi trang)

Axit amin AA (g/kg protein ly tudng)

Histidin 25

{zoloxin 40

Loxin 75

Lizin 70
Metionin + Xixtin 40 (1/2 1a Metionin)
Fenilatanin + Tyrosin 75

Treonin 45
Triptofan 15

Valin 50

Téng AA khong thay thé 435

T8ng AA cb thé thay thé 565
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Bdng 7.15. Nhu cdu dinh dudng cho lon (NRC, 1998)

. | Hamlugng | Protein/nang .
Loaon S R T P
Khdi dong (d&n 15 kg) 15,5 250 18 14,8
Lon choai {dén 30 kg) 15,0 225 15 128
Lon vo béo (dén 100 kg) 14,0 200 14 10,5
Lan vb béo (dén 160 kg) 14,0 170 12 8.4
Lon mang thai 12,5 150 12 6,9
Lan dang tiét sta 14,0 180 13,5 10,0
Lon duc giéng cao san (40 kg) 15,0 225 15 12,8
Lon duec thién gidng trung binh (40kg) 13,0 160 12 78

C6 méi quan hé giita AA 1y tudng va AA khdu phin, méi quan hé nay 1a
Hiéu qua sir dung protein thic an (V). Déi véi lon sinh truong: V = 0,64 hay
64%. (Lawrence va Fowler, 1997).

Bdng 7.16. Nhu cdu dinh dudng cho ga (David Sainsbury, 2000)

Gacon | Gadé Gade s 4 . . , .

Nhucdudinhdudng | Kkhdi | domg | deng | G286 | Gacon thit| Gacon thi
déng nhe | trung binh giong khai dong vo héo

Protein thé (%) 20 16-19 15-18 16 23 19
ME(kcal/kg) 2800 | 2800 2800 2800 3080 3100
Lysin {g/kg) 1 8 8 8 12,5 10
Methionin+Cystin (g/kg) 75 45 46 48 9,2 73
Ca (%) 1,0 36 36 36 12 1,0
P (%) 05 0,5 0.5 05 0,5 05
Mui 3n (%) 0.4 0,4 04 0.4 04 0.4
Zn (ppm) 60 50 50 50 50 50
Mn (ppm) 100 100 100 100 100 100
Vitamin A
(tridu UlAdn thire 2n) 2 6 6 10-12 12 12
Vitamin D,
(triéu UAEn thie an) 3-4 3 3 3 4 4
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Cau hoi én tap

~N OO U AW N -

. Khai niém nhu cau chuyén héa cd ban (CHCB)?

. Khai niém nhu c¢au duy tri san xuat?

. Dinh luat CHCB clia gia stic cé mau néng; Khai niém khéi lugng trao ddi?

. Mt s8 nhan 6 anh hudng dén nhu cau chuyén hda cd ban?

. Phuong phap xac dinh va udc tinh nhu cau nang luong duy tri trén ga va lon?
. Phuang phap xac dinh nhu céu protein cho duy tri?

. Dac diém clia gia sUc trong giai doan sinh trudng?

8.

Phuong phap xéc dinh nhu ciu protein va nang lugng cho Ign va ga trong giai

doan sinh trudng?

9.

Nguén géc thanh phan sia?

10. Phuong phéap xac dinh nhu ¢au néng lugng va protein cho bo sita?

11. Phuong phap xac dinh nhu cau nang lugng va protein cho lgn cai sinh san?
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Chuong 8

TIEU CHUAN VA KHAU PHAN AN

Muc tiéu

- Vé kién thirc; Hiu dudc thé nao la tiéu chuan va khdu phan #n; biét cac budc xay
dung khau phan an cho vat nuéi.

- Vé ky n&ng: Xay dung dudc céng thic thic &n phl hop véi nhu cau dinh dudng
cla vat nubi.

- V& thai dé: Tuan thi ddng cac budc khi xay dung cong thite thirc &n cho vat nudi.

Tom tat ndi dung

- Khai niém tiéu chudn va khdu phan #n;

- Nguyén tic khi phdi hap khau phan an;

- Céac buéc tién hanh khi )ap khdu phan an cho gia suc, gia cam.

L. KHAI NIEM TIEU CHUAN VA KHAU PHAN AN

Tru6c nam 1750 chua c6 tiéu chuan va khiu phin an. Sau nam 1750, nha
san pham tréng trot tang 1&n, ngoii mot s6 16n luong thue cho con ngudi con
lai mot phan st dung cho chan nuéi. Sy phét hién va nghién citu vai trd cha
cac chat dinh dudng d6i véi dong vat nudi nhu: nang luong, protein, khodng,
vitamin va do yéu cdu cap thiét ctia kinh doanh: nuo1 gia siic thé nao dé dat
ning suat cao nhét véi gia thanh ha nhat ma c4c nha chan nudi bat ddu nghién
cifu tiéu chuin va khiu phin an.

1. Khai niém tiéu chuan an
Tiéu chudn an la nhu cdu cic chat dinh dudng cta con vat trong mot
ngay dém.
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Nhu cdu dinh dudng duge xay dung trong thi nghiém.

- Mitc an: Tiéu chuin an + s6 du an toan.

- N6i dung tiéu chudn in: Theo trinh dd phét trién clia nganh chin nuéi &
mdj nuéc ma ngudi ta dua ra ndi dung tiéu chudn an khdc nhau bao gém:

+ Nbu cdu ning luong: Biéu thi biang kcal, kj,... ED, EM, EN/ngay.

+ Nhu ciu protein: protein thé (g), protein tiéu héa (g).

+ Nhu cdu cdc chit khodng: Ca, P. Mg, Na, Cl...g/con/ngay.

Fe, Cu, Co, Mn, Zn... mg/con/ngay.

- Nhu céu vitamin: A, D, E: UI; Caroten, B}, B,, PP, C, K, Pantotenic
axit... mg; By, pg.

* Vi du vé tiéu chudn an:

Bdng 8.1. Tiéu chuan dn cho lon thit (NRC, 1998)

Khéi Iugng ¢d thé (kg) 1-5 | 5-10 | 10-20 | 20-50 | 50-110
Cac chi tidu c6 thé dat
Tang trong (g/con/ngay) 200 250 450 700 | 820
Lugng thitc &n thu nhan (g/con/ngay) 250 460 950 1900 3110
Tiéu tén thic an 1,25 1,84 211 2,71 3,79
ED thu nhan {kcal/con/ngay) 850 1560 3230 6460 | 10570
EM thu nhan {kcal/con/ngay) 805 1490 3090 6200 | 10185

Néng do nang luong (kcalME/kg khdu phan) | 3220 | 3240 | 3250 | 3250 | 3275

Nhu cdu dinh du8ng hang ngay

Protein {g) 60 92 | 17 285 404
Lizin (g) 35 53 9,0 14,3 18,7
Metionin + Xixtin (g) 1,7 27 46 78 10,6
Triptophan (g) 05 08 13 23 31
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Nhu cdu cac chét khoéng

Ca (g) 2,2 37 6,6 114 | 156
P t3ng s6 {q) 18 30 57 9.5 12,4
P hap thu (g) 1,4 18 3.0 44 47
Na (g) 0.2 05 1.0 19 3
Cu (mg) 15 | 276 | 475 | 760 | 9,33
Mn (mg) 1,00 1,84 2,85 3,80 6,22
Zn (mg) 25 46 76 14 | 155
Vitamin A (Ul/ngay) 550 1012 1662 2470 4043
D,E... Biotin, B1,B2... (mg/ngay) 5,00 8,05 14,25 18,00 15,55

- Tiéu chuin an cho bo sita:
BoO sita nang 400kg, cho 10kg sira/ngay, 3,6% md sifa, k¥ tiét sita thif nhat:
Tiéu chudn an hang ngay:

+ ME (Mcal):

24,72

+ Protein thd (g): 1358.4
- Tiéu chuan an cho ga mdi dé thuong pham:

Bdng 8.2. Tiéu chudn an cho ga dé triing thuong phdm giong
Leghorn/con/ngay

Giai doan 1: tir khi dé dén 42 tudn tudi

Nhu cau dinh dudng Khi hau nong Khi hau mat

ME (kcal/con/ngay) 305 275

Protein thd {g/con/ngay) 17 17
Giai doan 2: 42 tudn tudi dén 62 tuan tudi

ME (kcal/con/ngay) 310 275

Protein thd, (g/con/ngay) 15,5 15,3
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Bdng 8.3. Tiéu chudn dn cho ga mdi dé giong Hy-Line W-36

(Cong ty Hy-Line My, 2003)

Tuan tudi
PN 2 12 12 Eno

Nhu cau dinh dudng ngkiud;nstzg - 3244 A4.58 > 5§
Protein {g/gaingay) 16,0 15,5-16 15-155 145-15
Methionine {mg/ga/ngay) 424 400 375 350
Lysine (mg/ga/ngay) 800 780 760 740
Tryptophane (mg/ga/ngay) 175 170 185 160
Ca (g/ga/ngay) 3,65 38 40 4,1
P tong 6 (g/ga/ngay) 0.7 0,66 0.58 0,54
P hap thu (g/ga/ngay) 0,45 0,42 0,37 0,34
Na (mg/ga/ngay) 180 180 180 180
Cl (mg/ga/ngay) 160 160 160 160

2. Khai niém khau phan an

Khau phan an 12 moét hén hop thitc dn théa man ti¢u chuan in.

Vidul:

- Tiéu chudn in cho bo sita nang 400kg, cho 10kg sita/ngay, 3,6% md sita,

bo dang & thai ky tiét sita thmt nhat la: 24,72 Mcal EM; 1358.,4¢g protein tho.

- Khau phén an 1a: Cb voi: 45,6kg; Cam: 2,36kg; Thitc an hén hop cho bo

sira: 2,3kg.
Vidy2:

- Tiéu chudn an cho lon thit 60 - 90kg, tang trong 600g/ngay la: 7000 Kcal

EM, 224¢g protein tiéu héa; 16g Ca, 13g P va 40g NaCl.

- Khau phén an 1a: Gao: 1,76kg; Khoé lac: 0,3kg; Rau xanh: 2,8kg; Bot so:

54g va 40g NaCl.

Nhu cdu dinh dudng hay tiéu chudn an cia dong vat nudi tuy cé thay déi

202




theo ving sinh thdi, khi hau nhung tuong d5i dn dinh, cdn khdu phén an thi
thay d6i nhiéu. Viéc lua chon céc loai thic 4n dé xay dung khiu phan an phu
thudc nhiéu vao ngudn thitc an c6 thé ¢é & cdc ving sinh thdi, khi hau, dat dai
khic nhau.

Cédc nguon nguyén liéu lam thic dn cho gia sic d cic nudc 6n dé6i khic
cic nudc ving nhiét d6i. O céc nuée on déi, cic ngudn hat cSc ngoai ngo thi
con c¢6 lia mi, day mach, yén mach, cao luong... con cdc nudc nhiét ddi ngoai
ngd codn ¢ gao, san, cdm gao...

Thanh phan héa hoc, gid tri dinh dudng cia cing mét loai thic dn cd
nhiéu bién dong. Cac loai thitc dn & cdc viing on ddi ¢6 thanh phin héa hoc,
gia tri dinh dudng cao va én dinh hon cdc nudc nhiét déi.

Vi du: Ty 1é protein thod ciia @6 tuong di rang chin theo Feedstuffs, My
(1995) 1a 38% nhung & Viét Nam ty 1& nay chi dat 32%.

IL. NHOUNG NGUYEN TAC PHOI HOP KHAU PHAN AN

C6 hai nguyén ric dé phéi hop khiu phdn: Nguyén tic khoa hoc va nguyén
tic kinh té&.

1. Nguyén tac khoa hoc

- Khau phén an phai ddp ting diy du nhu cau dinh dudng, thdéa min duge
tieu chudn an; dam bao dugc su can bing cic chat dinh dudng: axit amin,
khodng, vitamin.

- Khéi luong khdu phan 4n phai thich hgp véi stic chita ctia bo mdy tiéu héa.

Dé khong ché khoi lwong khau phén an ngudi ta diung chi tidu:

- D61 véi trau, bd, lon, ngua...; luong thitc in (100% VCK) ¢6 thé thu nhan
tinh theo % khéi lugng co thé.

+ Trau, bd: Lugng VCK c6 thé thu nhan duogc 12 2,5 - 3,0% W.

(W: Khéi luong co thé (kg)).

+ D6l véi bd sita: Larong VCK cb thé thu nhin = 2,5% W + 10% san lugng sita.
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Bdng 8.4. Luong VCK (kg) c6 thé thu nhdn cuia bo sita (ARC, 1978)

FKhé'i Iuang San lugng sita (kg/ingay)
cothé (kg) | 5 10 [ 15 | 20 25 30 | 35 | 40
400 105 [ 110 | 115 | 120 | 125 | 130 | - i
500 130 | 135 | 140 | 145 | 150 | 155 | 160
600 155 | 160 | 165 | 17,0 | 175 | 180 | 185 | 19,0
700 180 | 185 | 190 | 195 | 200 | 205 | 210 | 215

I.1. Néng d6 nang lugng cia khiu phan

Téng nhu cau ME (kcal, Mcal...)
ME (kcal, Mcal)/kg VCK ctia khdu phan =

Téng kg VCK ciia khdu phan
Vi dy: Nhu cdu ME cho mét con trau nang 350kg, cho 4kg sita 7% md sira
12 16,8 Mcal; Téng lugng thitc an (kg VCK) c6 thé thu nhan la 8,4kg.
Né6ng d6 nang luong ctia khiu phén la:
16,8 Mcal

= 2 Mcal ME/kg VCK khdu phan
8,4kg VCK

+ Luong VCK c6 thé thu nhan duge & lon 12 2,5% W.

+Luogng VCK cé thé thu nhan duoc & ngua 12 2,0% W.

1.2. Mot s6 nhan té anh hudéng dén luong thitc an thu nhan ¢ gia siic,
gia cam

1.2.1. Anh huéng ctia néng dé nang luong trong thic dn dén luong thirc
dn thu nhdn cua ga

Theo Farrell (1983) luong thic an thu nhan phu thudc vao néng do ning
lugng cua khiu phin va nhiét d6 méi truong. Khdu phidn #n nio c6 néng do
nang luong cao thi lugng thic &n thu nhan thdp va ngugce lai (Ton That Son,
Nguyén Thi Mai, 1995). Cu thé trong thi nghiém trén g Hybro tit O - 5 tuin
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tudi cho thdy: Luong thic an thu nhan & 5 tudn tudi d6i véi thirc an hén hop c6
néng do nang lugng 3200, 3050 va 2900 kcal ME/kg thic an 1a: 79,15g; 82,5
va 85,45g/con/ngay.

1.2.2. Nhiét do méi truong dnh huong dén luong thitc an thu nhén cua ga

Nhiét d6 moi trudng cang cao thi luong thic an thu nhan cang thap va
nguoc lai. Theo William va Payne (1978), Shimada (1984), khi nhiét dd méi
truong tang lén 10°C (trong khoang tir - 5 d€n 35°C) [am giam lugng thic an
thu nhan tir 1,5 dén 4,5%. Ton That Son va Nguyén Thi Mai (1995) cho biét:
Luogng thitc an thu nhan & va déng cao hon vu he 3,7%. Nong d6 nang lugng
trong thic an, nhiét 36 moi trudng va lugng thic an thu nhan cia ga cdé moi
lién quan chat ché véi nhau.

1.2.3. Mot s6 yéu té6 dnh huong dén luong thitc an thu nhdn cia gia sic
nhai lai

Luong thic an thu nhan duge 1a mét nhan t6 quyét dinh nang suit cla
dong vat nuodi, vi luong thifc an thu nhan cang cao thi sé thu nhan dugc nhiéu
cdc chat dinh dudng nhu: Niang luong, protein, khodng...

Trong nhiing khiu phin an cho loai nhai lai ¢6 khéi luong 1én: Cb, rom...
thi lugng thitc an thu nhan phu thudc chd yéu vao sdc chifa clia bo may tiéu
héa: (da cd) con khdu phén an c6 nhiéu thic an tinh, gidu nang luong thi yéu
t8 vat ly, héa hoc cla khiu phin an dnh hudng dén hrgng thite an thu nhan.

C6 nhidu yéu t& anh hudng dén lugng thic an thu nhan & loai nhai lai:

* Tap tinh dn uong va sy lua chon thic dn.

Gia sic nhai lai thuong st dung nhiéu loai thitc an khdc nhau, trong dé cé
mot s6 loai lic ddu khong wa thich, ching chon thifc an rat k§ va chi thich an
mot s6 loai thic an hop khdu vi. Gia stic nhai lai thudng thich an c6 tuoi va
thitc an tinh.

Trong diéu kién chan tha, c6 nhiéu loai cdy co khiac nhau nhung chi mét s
dugc chon. Gia stc chan tha chua tirng duge an thifc an bd sung tir trudc thi it
khi hodc khong dung vao thic an bd sung. Tuy nhién, néu duoc tap cho in va
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quen an thtc dn b8 sung réi tham chi san nhiéu nam gép lai chiing van an ngay.

O vung nhiét ddi, bd duoc chan tha tu do thich kiém an & mot khu vuc
nhat dinh va thudng ti€p tuc gam co6 & khu vue dd, 1am cho do cao clia co rat
ngan thudng thi bo thich an ¢6 mdi nhd lén.

* Cdc yéu to thic dn:

C6 nhiéu y&u 16 anh hudng dén luong thitc 4n thu nhan, trong d6é mii thitc
in 12 mot yéu 6 quan trong. Gia stc c6 thé loai bod thitc 2n ma khéng ném
chiit nao. Thi du: Mui phan lam giam luong an vao d6i véi bo, nhirng dem ché
cd cat quanh dong phan va mang ra chd khdc thi bd lai an ngon lanh. Dic tinh
nay hinh thanh d€ bao vé gia sdc chéng lai sy xam nhéap cia ky sinh tring
dudng rudt. Tuong tu nhu vdy, ching chi an rdt it thitc an bi mdc va cédc loal
co bi bénh ri sit (Preston va Leng, 1992).

Thic an nhiéu bui bim lam gia sic chay nuéc mit, nude miii va lam giam
luong thifc dn thu nhan. Lam 4m thifc an nay thi ting dugc luong an vao.

Cét, thai rom ra ngan lam tang luong an vao. Luong rom téi da ¢6 thé thu
nhan theo IAEA (1984): Trau = 78,8g/kg®73; Bo = 86,6g VCK /kg0.75.

* Cdc yéu 16 lién quan dén thitc dn xanh (co).

- Giai doan thu cit: Co cang gia thi lugng VCK c¢6 thé thu nhan cang giam.

- Ham lugng VCK trong c6: Ham lugng nudc cao trong mot sé loai co voi
di lam gidm Iuong VCK cé thé thu nhan do siic chifa cia da ¢6 ¢6 han. Khi
phai héo co s€ 1am tang lugng thirc an thu nhan.

- Ham luong protein tho trong cé: Lugng VCK thu nhén clia ¢6 nhiét déi
s& giam khi ham lugng protein thé gidm xudng dudi 6 - 7% theo 100% VCK.

- Ham lugng xo trong c¢6: Co cang gia thi ham lugng xo tho cang ting.
Ham lugng xo tho clia ¢d bao gom: celluloza, hemicelluloza, lignin. Cé cang
gia thi luong lignin (phan khong tiéu héa duge) cang cao do d6 luong VCK
c6 thé thu nhan cang giam do lugng VCK thoat qua thap.

- Ch€&€ d6 cham séc¢ co:
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Bdng 8.5. Ché’ do chdm séc, thanh phan dinh duéng ciia co
va lugng thicc dn thu nhdn o bo

. { tuin g | LW@GVCK T T ME [Phanbon
Lodi co | Tuantual |y nhan (%w) | © 1Ot MO | calikgvek) | (kg Niha)
A | <4-5 3.0 510 >20 > 50

B 5-6 2.8 7-10 1,7-19 31-50
L
C >6 25 <7 <17 0

- Ty I& than: 14: Luong la ¢6 thé thu nhan cao hon 48% lugng than. Co hoa
thao cé ty 1é than: 14 thay d6i theo giai doan sinh truong cta co. Co cang gia
thi luong than cang tang, do dé lugng thitc an thu nhan cang giam. Co ho dau
thi ty 1& nay it thay déi.

- Loai cé: O cling mot ty 1€ tiéu hoa, loai nhai lai thu nhan mét luong ¢d
ho dau cao hon ¢o6 hoda thao do td¢ do thodt qua clia ¢6 ho dau nhanh hon ¢6
hoa thao.

- C4c nhan t6 lién quan dén gia sic:

+ Trang thdi sinh ly: Lugng thdc an thu nhan cing cao khi:

¢ Gia sic dang trong giai doan sinh trudng va gia stic dang phuc hai stic
khoé. Hoat déng trao ddi cang cao thi lirong thic dn thu nh4n cang 16n. Lugng
VCK thu nhin cao & bod sita cao san do phan {ng tu can bang sinh ly clia nd.

Luogng thidc an thu nhan thap trude khi dé, tang cao sau khi dé.

e Gia stc lam viéc nang.

Cac yéu t6 1am giam lugng thitc an thu nhan:

Su mat c4an bang dinh dudng [2 han ch€ chi yéu dén lugng thic an thu
nhan va do d6 anh hudng dén nang suat cia gia sic. C6 3 yéu td kich thich co
ban lién quan dé&n tiéu hda va trao d8i chat ma diém xuat phat 12 su tim kié€m
thic an va sy thu nhan thiac dn. Cic y&u t6 kich thich dé hoac don doc hoiac

ké&t hgp v6i nhau ¢ ché trung tdm an cua hypothalamus va do déic ché luong
an vao, cic yéu t6 dé la:
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- Céc nhan t§ lién quan dén moi trudng:

+ Mia vu trong nim: Mia vu trong nim c6 anh hudng dén lugng VCK
thu nhin: Lugng VCK thu nhén trong mua kho, mua déng cao hon mua he,
muia mua.

+ Nhiét d6 va do am tuong do6i:

Luong VCK thu nhan & bd Holstein bit ddu giam khi nhiét d6 moi trudng
vuot qud 21,1°C, Jersey > 29°C, nau Thuy Sy (Brown Swiss) > 26,7°C, Zebu >
350C.

Nhiét d6 va d6 4m khong khi cao sé cang 1am gidm luong VCK thu nhan.

Stress nhiét, khi troi néng, gia sic ¢é phan tng giam sy sinh nhiét trong
co thé va thai nang luong thira ra ngoai, lic nay gia sic giam luong thifc an
thu nhén.

Khi thic dn tho, nhi€u xo, s6 lan nhao tron thic dn trong da cd ting gap
doi, lam da c6 moi mét do d6 1am giam lugng thic 4n an vao.

Kh4u phdn an thi€u chét dinh dudng nhu thi€u: Ca, P, Co... lam giam
lugng thirc an thu nhén.

- M6t s6 nhan to6 khéc:

+ Nong do nang lugng cua khidu phdn: Luong VCK va nang lugng thu
nhan s€ tang lén khi gid tri dinh dudng cda thifc an tang dén gidi han ma gia
sic duy tri méc nang luong thu nhan con lugng VCK thu nhan giam.

Néu cho gia stic an nhiéu thic an tinh thi s€ lam giam lugng co6 thu nhan.
Luong VCK thu nhéan d6i véi ¢o c6 chat luong kém s& giam 0,3 - 0,4kg/lkg
thitc an tinh; 0,5kg cho co ¢6 chit luong trung binh va 0,6 - 0,7kg cho ¢o ¢6
chat lugng tét.

Mot s6 loat ¢b ¢6 ty 1€ protein thap nhur co Pangola ¢ 4% protein, khi b
sung uré¢ s€ lam tang luong thirc &n thu nhan lén 50%.

+ Luong nudc uéng: Han ché cho gia sic uéng nudc (khi khat) s& 1lam giam
hrong VCK thu nhan.

2. Nguyén tac kinh té

Khiu phan an phai cé gid ca hop 1§ va ré.
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3. Cac budc ti&n hanh khi 1ap khau phan in cho gia stc, gia cam

Budc 1: Xac dinh nhu ciu dinh dudng, tiéu chuin cho gia sic, gia cam.
Nhu cau dinh dudng theo Tiéu chuan Viét Nam (TCVN), NRC (M$), ARC
(Anh)... phit hgp véi cdc viing khi hau va sinh thai khéc nhau; phu hop véi cac
gidng gia sidc, gia cAm; giai doan sinh trudng, phét trién...

Buéc 2: Chon lva cdc loai thitc an dé 1ap khau phan an, k&m theo thanh
phdn héa hoc, gid tri dinh dudng va gia thanh céc loai thic an.

Buoc 3: Tién hanh 1ap khau phén an.

Cic phuong phap thong dung hién nay dé lap khdu phan an cho gia sdc,
gia cim la:

- Phuong phap hinh vuodng Pearson.

- Phuong phap 1ap phuong trinh dai s6.

- Lap khdu phén &n trén may vi tinh theo cic chuong trinh phin mém khic
nhau nhu cdc chuong trinh: Brill, Format (Anh); ULTRAMIX, UFFDA, NRC,
(My)...

Buéc 4: Kiém tra va hiéu chinh khau phéin an theo tiéu chuin an.

Sau day la mot s6 vi du lap khdu phdn an cho gia sic, gia cim:

Vidul:

X4y dung cong thitc thitc an hon hgp cho lgn thit giai doan tir 5 - 10kg.
Ty 1¢ protein tho trong thic an hdn hop 12 20% va tinh gia thanh ctia lkg thitc
an. Str dung céic loai thic an sau:

Tén thue an Protein thé (%) Pon gia (d/kg)
Ngbé vang 838 2200
Thtc an dam dac cho lan con 36,0 4000
(Thirc an s6 2)

Ap dung phuong phdp hinh vuéng Pearson:

- V& mot hinh vuong, ké 2 dudng chéo. Gdc trdi phia trén cia hinh vuong



Vi€t % protein cua ngd, gdc trai phia dudi viét % protein cla thic an dam dic
cho lon (thitc an s6 2); giita 2 dudng chéo 1a % protein cua thitc an hdén hgp
can phot:

Ngo 8.8 16,0
272
20,0
11,2
Thic an s6 2: 36 272

- Tim hiéu s6 gilra 20 - 8,8 = 11,2. Viét s6 11,2 vao gdc dudi phai doi dién
vGi 8,8 theo dudng chéo; ti€p tuc tim hiéu s6 gitta 36,0 va 20 = 16,0; viét s6
16,0 vio gbc phai trén doi dién vai 36,0 theo dudng chéo. Lay 16,0 + 11,2 =
27,2, vi€l $6 27,2 dudi 16,0 va 11,2.

Xdc dinh luong ngo trong 100kg thic an hén hop:

16,0 - 27,2 16,0 x 100
X - 100 X= ——— = 58,8 kg ngd
27,2

Con lai la thitc an dam dac s6 2: 100 - 58,8 = 41,2kg.

- Kiém tra lai ty 1& protein thd trong thic an hén hop:

Tinh ham lugng protein tho trong 100kg thitc an hdn hop:

58,8kg ngo x 8,8% protein tho trong ngd = 5,1744kg protein tho

41,2kg thiic an dam dac x 36% protein tho trong thic in dam dac =
14,832kg protein.

51744 + 14832kg = 20,0064kg/100kg

Ty 1€ protein thé = 20%. Hon hop thitc an da dat ty 1é % protein tho theo
tiéu chudn.

- Tinh todn gia thanh thic an:
58,8kg ngd x 2200 ddng = 129360 déng
41,2kg thic an s6 2 x 4000 dong = 164800 déng
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294160 d6ng/100 = 2942 ddng/kg thiic an.

Viduy?2:

Xay dung cong thitc thic 4n hén hgp cho ga thit tir 4 - 7 tudn tudi cé ty 1¢
protein tho: 20,8%, trong 1kg thitc an hén hgp c6 2850 kcal EM.

Cdc loai thue an va gia tri dinh dudng

S5 TT Tén thifc an | Protein thé (%) EM (kcallkg)

1 | Ngo 8,7 3330
2 Gao tam 10,0 3090
3 Bot san 2,0 2848
4 Cam gao loai 1 13,5 2800
5 Khé dau dau tuong 42,0 2420
6 Bét ca 55,65 2948
7 | Bot béo dad 20,0 1850
8 Premix khoang - vitamin - -

Trong vi du nay c6 8 loai thic ian. Khi xdy dung céng thic thic in can
chu y d&n mot s6 van dé sau:

- Mot s6 loai thitc an bd sung nhu premix khodng - vitamin, axit amin...
lugng sir dung thudng theo hudng dan sir dung clia cic nha san xuat va vdi ty
(& thap nhu: 0,05; 0,1; 0,25; 0,5; 1,0%.

- C6 mdt s6 loai thitc an do mot sé dac tinh dinh dudng nhu ham luong xo
cao, ¢ mot s6 chét cd hai... chi duge sir dung voi mot ty 1€ gidi han trong thiic
an hén hgp cho gia cdm. Vi du: Bot san 1a loai thitc an duoc diing rong rai trong
chan nuodi & cdc nudc nhiét ddi, trong sin thudng rat nghéo protein va ¢6 chira
mot luong nhd cyanogluside (HCN: axit cianhydric) lam anh hudng dén ning
suat clia gia cdm, do d6 né6 chi dugc ding véi mot luong gidi han trong khau
phin an. Nhiéu két qua nghién ctu trong va ngoai nudc da dua ra gidi han toi
da clia san sir dung thich hgp trong thitc in hén hop cia gia cam la: 10 - 15%
(Feed Facts, 1977).

Sau day la mdt s6 khuyén cdo cua Feed Facts:
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Bdng 8.6. Khuyén cdo vé ry 1é % 16i da ciia cdc loai thitc dn
s dung thich hop trong thitc dn hén hop cho gia cdm

G dé thung phim T
Logithicdn | Ga |Ga sinh|Nusi hanw ‘g: :ge ?ﬁ :: gig’g:gﬂteh . Gi ot:!t Gsé\;o
con | truéng ch& Ahe | nang
Ngo 395 45 30 60 60 65 50 60
Bat cd 5 5 5 5 5 25 2,5 5
Cam gao 5 5 5 15 15 15 5 15
Bot san 10 15 15 15 15 10 10 10
Cao Iuong 15 20 30 30 30 30 20 30
Botkhoaitay | 5 5 10 10 10 10 5 10
Tdm gao 15 15 15 15 15 15 15 20
Khé d6 tuong | 30 30 30 30 30 30 30 30
Hat @6 tuong | 25 20 20 20 20 20 25 25
Kho dau lac 10 10 15 15 15 15 10 15
Bét ca 15 15 15 10 10 7.5 15 15
Bot thit xwang | 7,5 L'LS 75 1,5 75 7,5 75 7.5

Bdng 8.7. Ty 1é (%) 161 du cdc logi thite dn trong thitc dn hén hop cho lon
(Jemes, Terry Coffey va John, 1992)

Loai thic an | Lon ¢é chira 't'ig? sr;;: Loncon | Lon choﬂ Lan vé béo
Bat cb 90 10 0o | s 5
Bot mau 3 3 0 3 3
Ngd 85 85 70 80 90
Ngb nghién c bap 70 10 - -

Kho dau hat bong 5 5 0 5 5
Bot ca 10 10 5 10 5
Bét thit xuong 10 10 5 5 5
Hat cao luong 85 85 60 80 90
R mat 5 5 5 5 5
Sta tach bo, kho 0 0 40 0 0
Botddtuong | 20 20 } | B 20
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Lap khdu phén an:
Buore 1: Trong vi du nay, lugng céc loai thitc an bd sung trong 100kg thic
in hén hop la:

Bét béo dau: 4kg
Premix khodng - vitamin: 1kg

Skg

Céc loai thitc an con lai: 100kg - Skg = 95kg

Cic nguyén liéu stt dung trong chan nuéi gia cdm thudng la loai thic an
giau nang luong, do d6 chat dinh dudng diu tién cdn dam bdo la protein.

- Trong 100kg thitc an hén hgp cin ¢6 20,8kg protein. Ham lugng protein
do 4kg bot beo hoa dau da cung cdp la: 4kg x 20% = 0,8kg; con thi€u 20,8 - 0,8
= 20kg do 95kg cac thic an con lai cung cap.

- Ty 1& % protein clta 20kg protein so voi 95kg 1a:

20 X 100
- = 21,05%
95

Bude 2: Phan chia céc loai thiic dn con lai thanh hai hén hop:

- Hén hop 1 gdm: Ngo, gao tdm, sin va cdm la cic loai thirc dn gidu ning
luong.

- Hén hgp 2 gém: Bot ca va kho ddu dé tuong la cédc loai thirc an giau
protein.

Chia hon hgp 1 1am 10 phan va tinh % protein ctia hén hgp nay:

Ngo 4 phan x 8,7% protein = 34,8%

Gao tdm 3 phan x 10,0% protein = 30,0%

Cém gao 1 phdn x 13,5% protein = 13,5%

San 2 phén x 2% protein 4,0%

82,3%/10 = 8,23% protein trong 1 phdn hén hop.
Hén hop 2 chia 1am 3 phén:

Bot ¢4 1 phan x 55,65% = 55,65%
Kho d6 tuong 2 phdn x 42% =  84%

139,65/3 = 46,55 % protein
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Ap dung phuong phdp hinh vuong Pearson:

Hén hop 1: 8,23
25,5
38,32
21,08
12,82
Hén hgp 2: 46,55 38,32

25,5+ 12,82 = 38,32

Xdc dinh khéi lugng ctia hdn hop 1 trong 95kg:
Trong 38,32kg (hén hop 1 + hén hop 2) ¢6 23,5kg hén hgp |
95kg » X

——

255x 95 )
X= —— =632kghon hop 1
38,32

Con lai : 95 kg - 63,2 kg = 31,8 kg hon hop 2
Budc 3: Xic dinh khéi cia timg loai thic an trong 100kg hén hop:
- Hén hop 1 chia lam 10 phén:

63,2

+ Ngo : x 4 phan = 25,28kg
10

+ Gao tdm: 6,32 x 3 phdn = 18,96kg

+ Sin : 6,32 x 2 phan = 12,64kg

+ Cdm: 6,32 x 1 phan = 6,32kg

- Hon hop 2 chia lam 3 phan:

31,8

+ Kho dau dau tuong: x2 =21,2kg
+ Bot cé: 31,8kg - 21,2kg = 10,6kg

- Khéi luong cta tirng loal thic an trong 100kg hén hgp la:
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+ Ngo:

+ Gao tdm:

+ San:

+ Cdm:

+ Kho dé tuong:
+ Bot ca:

+ Bot beo dau:

+ Premix khodng - vitamin:

25,28kg
18,96kg
12,64kg
6,32kg
21,20kg
10,60kg
4,00kg
[,00kg

Tdéng: 100kg

Buoc 4: Kiém tra gia 1ri dinh dwdng cia hén hop
Gid tri dinh dudng ciia 100kg thitc an hén hop

Tén thitc an Khéi lugng (kg) Protein thé (%) EM (kcal)
Ngd 2528 2,20 84182 .4
Gao tam 18,96 1,90 58586,4
Bot san 12,64 0,25 35998,7
Cam gao 6,32 0,85 17696,0
Kho do tuang 21,20 8,90 51304,0
Bot ca 10,60 6,04 31248,8
B6t béo dau 4,00 0,80 7400,0
Premix khodng 1,00 - -
Téng 100 20,94 286416,3

* Thitc an hén hop d3 dam bao nhu cdu nang luong va protein.

Cong thitc thicc dn hon hop lam tron theo 1y 1é %

Tén thifc an Ty 1& (%)

Ngd 253
Gao tdm 19,0
Bot sén 12,7
Cam gao 6,3

Kho db twong 21,1
Bot ca 10,6
Bot béo dau 4,0

Premix khoang - vitamin 1,0

Téng 100
Ty lé protein (%) 20,9
EM (kealfkg thire dn hon hap) 2865
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Vidu3:

Lap phdu phén an cho bé cdi nang 200kg, ting trong 500g/ngay.

Tiéu chuin an: 10,9 Mcal ME /ngay; Luong VCK thu nhan: 5,6kg véi
néng d6 ning luong cha khdu phan an la 1,95 Mcal ME/kg VCK
(10,9Mcal/5,6kgVCK = 1,95 Mcal ME).

Cdc loai thitc an trong khdu phdn dn

Loai thirc an VCK (%) Mcal ME/kg VCK
C6 Guatemala (8-9 tuan tudi) 21,0 2,08
Rom lda 90,0 1,60

Ap dung phuong phap hinh vuong Pearson:

6 Guat R
Cd Guatemala 2,08 0.35
\ / 0,48

1,95

Rom 1,60 0,16

0,48

Trong 0,48kg VCK khdu phén 4n c6 0,35kg VCK ¢6 Guatemala.
Trong 5,6kg VCK khau phan 4n ¢6 x kg VCK c6 Guatemala.

5,6 x 0,35

x = —— = 4,1kg VCK c6 Guatemala
0,48

Con lai:
Rom = 5,6kg VCK - 4,1kg VCK c6 Guatemala = 1,5kg VCK

Kiém tra lai nhu cdu dinh duéng va tinh khdu phdn cho dn

Tén thittan | LuongVCK (kg) |  ME (Mcal) Khdu pl(ﬁ;\) cho an
Co Guatemala 4.1 8,53 19,5
Ram 15 24 17
Téng cong 56 10,93 -
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* Phuong phiép tinh khdu phén cho an:

+ Cb Guatemala tuoi c¢6 21% VCK, c6 nghia la:
Trong 100kg cd Guatemala tuoi ¢6 21kg VCK.
Trong X kg co Guatemala tuci c6 4,1kg VCK.,

100 x 4.1
X = — = 19,5kg co6 Guatemala tuoi
21

+ Trong 100kg rom kho khong khi ¢6 90kg VCK.
Trong x kg rom khé khéng khi ¢6 1,5kg VCK.

100 x 1,5
X = ——— = 1,7kg rom
90

Vidu 4:
Lap kh&u phin an cho bd sita lai F1, khai lugng 350kg, k¥ tiét sita thi

nhAt, nudi tai chudéng; nang sudt sita 12kg/ngay, 3,7% ma sira.

Nhu cdu duy tri + sinh truéng = 11722 kcal ME

San luong sifa tiéu chuian 4% md sita:

STC (kg) = 12(0,4 + 15x3,7%) = 12(0,4 + 0,555) = 11,46kg

Nhu ciu tiét stra: 11,46kg x 1130 kcalME = 12950 kcal ME

Téng nhu cdu nang lugng: 11722 + 12950 = 24672kcal = 24,672 Mcal ME
Lugng thic an theo vat chat kho ¢6 thé thu nhan:

VCK thu nhén (%W) = 4,048 - 0,00387 x W(kg) + 0,0584x STC (kg) =

4,048 - 0,00387 x 350 kg + 0,0584 x 11,46kg = 3,36%

Luong thifc in theo vat chat kho cé thé thu nhan:
350 kg x 3,36% = 11,76kg

Cdc loai thite an trong khdu phdn dan

Thifc an Vat chat khé (%) ME (kcallkg VCK)
Bap ngo kho nghién 87 3,21
Ngon la mia 26 1,82
Rom 90 1,60
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- Xéc dinh néng do ning lugng ciia khau phdn ian (Mcal ME/kg VCK) =
24,672 Mcal ME/11,76kg VCK = 2,1 Mcal/kg VCK

- Chia 1am 2 nhém thirc an:

Nhém 1: Bap ngo nghién 3,21 Mcal ME/kg
Nhém 2: Chia lam 4 phan:

Ngon mia 3 phan x 1,82 = 5,46 Mcal

Rom | phan x 1,60 = 1,60 Mcal

1,6 + 5,46 = 7,06/4 = 1,765 Mcal ME/kg VCK
- V& mdt hinh vudng Pearson:

321 0,33
1,44

2,1

1,77 1,44

- Xéac dinh lugng VCK cla ngo nghién:
Trong 1,44kg VCK khau phin c6 0,33kg VCK ngo nghién.
11,76kg VCK khau phdn c6 X kg VCK ngé nghién.
11,76 x 0,33

1,44

Con lai: 11,76kg VCK - 2,7kg VCK = 9,06kg VCK do ngon mia va rom
cung cap.

= 2,7kg VCK ng6 nghién

- Xdc dinh lugng ngon mia va rom:

9,06 x 3
= 6,8kg VCK ngo nghién; Rom = 9,06 - 6,8 = 2,28kg VCK
4
Khdu phdn an
. Vit chat khé Kcal ME Khau phén

Thifc &n trong khau phin (kg) cung cip cho 3n (kg)
Bap ngd khé nghién 2,7 8,67 3.1
Ngon [ mia tuoi 6,8 12,376 26
Rom 2,26 3,616 25
Téng khau phan 11,76 24,662
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Vidus:

Lap khau phan dn cho triu nang 300kg, lam viéc 8 gid/ngay va tang trong
100g/con/ngay.

- Nhu cdu duy tri: 1kg%73 1a 125 kcal ME.

- 1 g tang trong cin 13 kcal ME.

- Nhu cdu 1am viéc: 2,4 kcal ME/kg khéi lugng co thé/gid lam viéc.

Thanh phan dinh dudng cia cdc loai thicc an

Loai thifc an VCK (%) ME (kcallkg/VCK)
Cam 87.7 2579,5
Rom 89,0 14270
C voi 14,4 2000,0

Buoce 1: Xéac dinh tiéu chudn an:

- Nhu ciu ning lugng cho duy tri:

3000.75 = 72,1kg0.75 (thé trong trao déi) x 125 kcal = 9012,5 kcal
- Nhu cdu ning lugng cho tang trong:

100g x 13 kcal = 1300 kcal

- Nhu cdu nang lugng cho lam viéc:

300kg x 2,4 kcal x 8h = 5760 kcal

Téng nhu ciu ning luong cho duy tri + ting trong + lam viéc:
9012,5 + 1300 + 5760 = 16072,5 kcal ME

Buoc 2: Lap khau phén an

- Luong VCK c6 thé thu nhén:

300kg x 2,5 % = 7,5kg VCK

- Ndng d6 ning lugng cia khdu phén an:

Nhu cau ME trong tiéu chuén an 16072, kcal 2143 kcal ME

Luong VCK (kg) ¢6 thé thu nhan 7,5kg VCK kg VCK
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Trong khéu phan an cé cam 1 thifc 4n tinh v rom + co voi 12 thiic n thé.
- Chia hén hgp thic an tho 1am 7 phan:

Rom: 2 phan x 1427 kcal = 2854 kcal

Co voi: 5 phian x 2000 kcal = 10000 kcal

12854 kcal/7 = 1836 kcal
- Sir dung phuong phap hinh vuoéng Pearson:

Cam: 2579 _307
743
2143
Thic an tho: 1836 36
- 43

3 giita dudng chéo 12 néng do nang lugng clia 1 kg VCK khdu phén.
- X4c dinh luong VCK (kg) cia ting loai thifc an trong khau phén an:
307
743

Con lai:  7,5kg VCK - 3,1kg VCK = 4,4kg thitc an tho, trong do:
+Covoi: 4,4

+ Cém: 7,5kg VCK x

= 3,1kg VCK

x5 = 3,lkg
7

- Conlai: 4,4-3,1 =1,3kg VCK la rom.

Xdc dinh khdu phdn theo VCK va khdu phdn cho dan

Loaithitc an | VCK (%) | L:ggf ;\:ll?élfm t(rlg;g Té(?:faﬁE c';:;d;r? (1;-(};)
Cam 87,7 31 7995 3,53
Rom 89,0 1,2 1712 1,46

Ca voi 14,4 3,2 6400 215
Téng 75 16107
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Bdng 8.8. Nhu cau dinh dudng cho lon (NRC, 1998)

Ndng dé DE | Ham ivgng | Protein/nang Lisin
Loai Ign {MJ/kg) protein lugng (afkg thirc
(glkg) (9/MJDE) &n)
Khdi déng (dén 15 kg) 15,5 - 250 16 14,8
Lon choai (d8n 30 kg) 15,0 225 15 12,8
Lon vd béo (dén 100 kg) 14,0 200 14 10,5
Lan vé béo {dén 160 kg) 14,0 170 12 84
Lagn mang thai 12,5 150 12 6.9
Lon dang tiét stta 140 180 13,5 10,0
Lan duc gidng cac san (40 kg) 15,0 225 15 12,8
Lon duc thién giéng trung binh (40kg) 13,0 160 12 7.8

Bdng 8.9. Nhu cau dinh dudng cho ga (David Sainsbury, 2000)

( £ B Ga con ) Gade Gade | gy t; Ga con thit| Ga con thit
Nhu cau dinh dudng | |5 déng | dongnhe | 90Nd | gigng | khdidong | vé béo
trung binh
Protein thé (%) 20 16-19 [ 15-18 16 23 19
ME (kcal/kg) 2800 2800 2800 2800 3080 3100
Lysin (g/kg) 11 8 8 8 12,5 10
Methionin + Cystin (g/kg) 75 45 48 48 92 73
Ca (%) 1,0 36 3,6 36 1,2 1,0
P (%) 0,5 05 0,5 0,5 05 05
Mudi &n (%) 04 04 04 04 04 0.4
Zn (ppm) 60 50 50 50 50 50
Mn (ppm) 100 100 100 | 100 100 100
Vitamin A 12 6 6 10- 12 12 12
(triéu Ul/tan thace an)
Vitamin D, 3-4 3 3 3 4 4
(triéu Utan thuc an)
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Bdng 8.10. Nhu cdu dinh duéng cho ga thit giong Ross 508
(Coéng ty Ross Anh, 2004)

Ngay tudl
. 29 - giét thit
Nhucaudinhdudng | Donvi | kngidéng | Sinhtrudng |  (khodng 42 - 45
0-10 11-28 ngay dat khoang
2,3-25kg)
Protein thd % trong thirc an | 22-25 20-22 18-20
ME keal/kg 3010 3175 3225
Methionine % 0,51 0,45 0,37
Methionine + cystine % 1,09 0,95 0,80
Lysine % 1,44 1,23 1,00
Treonin % 0,93 0.80 0,68
Tryptophane % 0,25 0,21 0,18
Ca % 1,00 0,90 0,85
P hap thu % 0,50 0,45 042
Na % 0,16 0,16 0,16
Cl % 0.16-0,22 | 0,16-0,22 0,16-0,22
Axit linoleic % 1,25 1,20 1,00
Vitamin A Ullkg 14000 11000 11000
D, Ulikg 5000 5000 4000
E Ul/kg 75 50 50
B, mg/kg 8 6 5

Cau hdi 6n tap

1. Trinh bay khai niém tiéu chuan va khdu phan an?

2. Nguyén tac khi phéi hap khdu phan #n cho gia suc, gia c4m?

3. Céc budc khi lap khdu phan an cho gia stic, gia cAm?

4. Xay dung kh&u phan &n cho Ion va ga?
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PHAN THUC HANH

Bail -

PHAN LOAL DANH GIA CHAT LUONG
MOT so NGUYEN LIEU THUC AN
THUGNG SU DUNG TRONG CHAN NUOI

1. MUC TIEU
- V¢ kién thiic: Biét dugc phuong phdp phan loal thitc an va cdc chi tiéu
dinh gia chit lugng thuc an.

- Vé k¥ nang: Cé6 thé phan loai va ddnh gia dugc chat luong thitc an ding
trong chan nuéi.

- Vé thdi do: Hoc sinh phéi nghiém tiic va van dung ding kién thiic chuyén mon.
I1. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Dac diém chia mot s6 loai thiic dn thudng diing trong chan nuoi;
- Phuong phéap phén loai thifc an;

- Céc chi tiéu ddnh gia chit lugng thifc an.

III. THUC HANH

1. Diéu kién thuc hanh

- Dia diém thuc hanh: Trai thuc hanh cha trudng.

- Thiét bi, dung cu: Ca thic an t6t, xau.

- Thoi gian thuc hanh: 5 tiét.

2, Trinh tu thuc hién

- Kiém tra dung cu,
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- Trinh ty céng viéc chinh va yéu ciu cén thiét:

T Tén cdng viéc Thiét bi dung cu Yéu cau ky thuit
1 Phan loai thitc an Mot s6 loai thirc an Pung, chinh xac
2 | Banh gia chat lugng thirc an | Thire an 6t va xau Duing va chinh xac

- Hudng dan chi tiét thue hién cic cong viéc:

Tén cong viéc Hudng dan

Phan loai thirc an - Nhic lai dac diém cia thiec an
- Phurrang phap phan loai thic an
- Phan loai thire an

Panh gia chat luang thic an |- Cac chi tiéu danh gia chét lugng thirc an
i - Danh gia {cam quan: mau, mui, vi, hinh dang, d6 am....)

3. Cac dang sai hong va cach phong ngtra

PTT Hién tugng Nguyén nhan Céach phong ngira
1 | Phan loai thic &n sai |Nhan dang thifc n sai Nhac lai dac diém cla thirc
an
2 | Dénh gia chat luong |- Khong nhd cac chi tidu|- Nhic lai cac chi tiéu danh
thitc an sai dung dé danh gid chat|gia chat lugng thirc an
lugng thirc &n - Nhic lai dac diém cla

- Khéng phan biét dudc|thdc an khi t6t va xau.
thitc an t6t, xau

IV. KIEM TRA PANH GIA

- Go1 5 hoc sinh 1én phan loai thifc an, sau d6 goi hoc sinh khic 1én nhan xét.

- Goi 5 hoc sinh lén dé d4nh gid chat lugng thitc 4n, sau d6 goi hoc sinh
khéc 1én nhan xét.

- Gido vién nhan xét va cho diém timg hoc sinh d2 kiém tra (14y diém hé s6 1).

224



vat nudi vao thuc t€ san xuat.

Bai 2

PHUONG PHAP CHE BIEN THUC AN

I. MUC TIEU

- V& kién thic: Biét duge mot s3 phwong phép ché bién thiic an cho vat nudi.
- V& k¥ nang: C6 thé van dung t6t cdc phudng phdp ché bién thirc dn cho

- Vé thdi do: Hoc sinh phai tuan thu diing cic budc trong qua trinh ché bién
thic an.
1. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Piac diém clia mot s6 loai thic an thudng dung trong chin nuoi;

- Phuong phédp ché bién thitc an (vat ly, hod hoc).

III. THUC HANH

1. Diéu kién thuc hanh

- Dia diém thuc hanh: Trai thuc hanh cia trudng
- Thiét bi, dung cu: diy du

- Thai gian thuc hanh: 5 tiét

2. Trinh tu thue hién
- Kiém tra dung cu

- Trinh tu c6ng viéc chinh vi yéu ciu can thiét:

TT Tén cbng viéc Thiét bj dung cu Yéu cau ki thuét

1 |Nhac lai cac phuong phap ché | Tai lieu Chuan xac
bién thifc an:
- Phuang phap vt ly
- Phuang phap hoé hoc

2 |Nghién thirc an cho vat nudi May nghién, thirc an Kich thuac thitc an phu hop

viil ting a8 tugng vat nudi.

3 |XUly rom bang uré lam thc an |Rom, uré, nudc; HE G (tdi nylon) | Thite &n c6 cht lugng tat
cho tréu bo

4 |Bio quan bap ngd sau thu|Ngd bdp, axit hitu ca (axit propionic | Thitc an co chat lugng t8t
hoach bang axit hiru co hodc hén hop axit propionic + axit

acetic); H6 U hoac tdi nylon

5 |0 chua cfi s&n tuoi lam thic 2n [SAn tuai, mudi trang; HE & hoac | Thie an c6 chét luang tot

cho fon chum, vai, tdi nylon.
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- Hudng dan chi tiét thyc hién cic cong viéc:

Tén cong viéc

Hugng dan

Nhéc lai cac phuang phap ché
bién thirc an

- Phisang phap vat Iy: nghién, cat thai, say, phai, ndu, hap.
- Phudng phép hoad hoc: dung cac chat hoa hoc dé xtr Iy
(uré, axit hitu co, mugi).

Nghién thirc an cho vat nuoi

Cho thirc an da duge lam khé vao may nghién, diéu chinh
duong kinh cha mat sang cho phu hop vai vat nudi (nghién
min, nghién trung binh va nghién tho).

X{r ly rom bang uré fam thic
an cho trau ba

Rom sau khi phot khé dugc rai déu, phun dung dich uré 4%
(40g/1lt nudc) theo ty & 1kg rom khé: 1 lit dung dich uré 4%,
trdn déu, cho vao hé 0 kin hodc cho vao ti nylon day c6 kich
thude 80 x 100cm, buée chat khéng cho khang khi vao va cat
cAc tui nylon vao géc kin. Sau 21 ngay cb thé cho trau bo an (bé
nghé trén 6 thang tudi). Rom x{r Iy uré co thé bao quan rat lau
(12 thang).

Bao quan bap ngd sau thu
hoach bang axit hitu co

Ham luong axit Propionic s(f dung
@8 bao quan ngo trong 6 thang

. Ty lé axit , .
Do amcla | propionictheo | Kg/tan Lit'tan
bap ngd | khéi lugng (%) ngé ngo
16-18 0,25 2,5 5
20 0.35 3,5 7
25 0,50 45 8
30 0,60 6.0 11,3
35 0,75 mb5 13,6

Gia sdc (Ign, trau bo) rat thich &n bap ngd sau khi xir ly axit
hiw co.

U chua cl sin tugi lam thir
an cho lon

CU sén tuoi khong cdn boc vé, rira sach, nghién min bang
may hodc thai lat méng 1 - 2mm. Trdn san vdi mugi theo ty
18 0,5% (theo khéi lugng tuai, 0,5kg mudi/100kg ch tuai).
Cho san ¢b trén mugi vao chum, vai, hay hé U; nén chat dy
kin, che mua, nang. C3 thé 0 san vao tdi nylon (méi tdi 0 45
- 50kg san tuati), dén hét khong khi ra ngodi, budc chat. San
G chua cé thé bao quéan théi gian trén 6 thang. Sau khi i 21
ngay co thé cho gia sic &n. Chat lugng sén @ chua: c6 mui
thom nhe, tring nga.
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3. Cac dang sai hdng va cach phang ngira

Hién tugng

Nguyén nhan

Cach phong ngira

Kich thudc thttc an
khong phu hgp vdi vat
nuoi

Khéng diéu chinh mat
sang khi nghién, Khong
nhd kich thudc hat pha
hop clia vat nuoi,

Nhac lai kich thudc thie
an phu hgp véi tiung vat
nudi va kiém tra mat sang
trude khi nghién.

Thirc a@n sau khi ché
bi&n bi mac, hdng, chat
luong kém, khong s
dung dudc.

- Dung thirc &n khong dd
tiéu chudn dem ché bién
(thitc &n ban, nat, qua
nhiéu nudc).

- Tron thuc an véi uré
(axit hdu co hay mudi)
khéng ding ty 1&.

- Lam khéng dung ky
thuat: nén khong chat,
day khong kin, bdo quén
khang tot.

- Kiém tra chat luong thirc
an trudc khi dem ché bién.

- Tron thuc an theo ding
ty l&.

- Khi dem thirc an U phai
nén chat, khong dé cho
khong khi vao va bdo
quan & nai thoang mat.

IV. KIEM TRA PANH GIA

- Goi 5 hoc sinh 1én trinh bay phuong phéap ché bién thiic an.

- Gol hoc sinh khdc 1én nhan xét.

- Gi4o vién nh4n xét va cho diém timg hoc sinh di kiém tra (1ay diém hé s& 1),
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Bai 3

XAC BINH TIEU CHUAN AN VA
XAY DUNG KHAU PHAN AN CHO VAT NUOI

I. MUC TIEU

- V& kién thitc: Biét dugc tiéu chudn va khiu phan 4n cta timg loai vat nuoi
va phirong phdp xay dung cong thic thifc an cho vat nuoi.

- Vé k¥ nang: C6 thé xay dung dugc cong thic thic an cho timg d6i tuong
VAt nuoi.

- Vé thai d6: Hoc sinh phai nghiém tdc va thuc hién ding cdc budc khi xay
dung cong thitc thic an cho vat nuoi.

II. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Tieu chuén an cba vat nudi;

- Thanh phédn dinh dudng cia cdc nguyén liéu thiic 4n,

- Céc buéc khi xay dung cong thifc thic in,

JIL. THUC HANH

1. Diéu kién thuc hanh

- Pia diém thuc hanh: Tai phong hoc.

- Thiét bi , dung cu: mdy tinh tay, bing tiéu chudn, bing thanh phén hod hoc
cla thirc an.

- Thoi gian thuc hanh: 5 tiét,

2. Trinh tu thuc hién

- Kiém tra dung cu.

- Trinh tu cong viéc chinh va yéu cdu cin thiét:

STT Tén cong viéc Thiét bi dung cu Yéu cau ky thuat
1 | Xac dinh tiéu chudn an cla vt nuéi 83ng tieu chun 3n X&c dinh chinh xac
Lya chon nguyén ligu va xac dinh thanh | Bang thanh phan hoa hoc ,
2 ., s . N Tra dung
phan hoa hoc cha nguyén ligu dé. clia thite an
T-.! h‘ ’ ” - -4 th S 3
3 iEn hanh xay dlt_mg.obng Ehuc thire an Mé.y tinh‘_ban91 ant\ pt\an Tinh toan chinh x4
theo phuong phap hinh vuéng Pearson dinh dudng clia thirc an
4 Kiém tra va hiéu chinh theo nhu cau May tinh So sénh chinh xac
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- Hudng dén chi tiét thuc hién cdc cong viéc:

Tén cbng vide

Hudng ddn

Xac dinh tidu chudn an cla
vat nuéi

Tra bang tigu chuan an d€ xac dinh nhu cau vé protein thd, nang luong
trao ddi, Ca, P cla timg ddi twang vat nuai.

Lia chon nguyén iiéu va xac
dinh thanh phan hoa hoc clia
nguyén liéu dé.

Ouya vao tinh hinh thic dn clia so s ta lifa chon cac loai nguyén ligu
thirc an,

Tra bang thanh phan hoa hoc ciia nguyén liéu d& xac dinh ham lueng
protein, nang ltong, Ca, P trong nguyén liéu dé.

Tién hanh xay dung céng
thire thae an

Ap dung phuong phap hinh vuang pearson: B
- Binh nhom thife an cho s8 thirc an vira lya chon.

- Xac dinh ty 1& mdi loai thirc an trong timg nhém: coi ty 1¢ thife an cla
mdi nhom 14 100%, xac dinh ty lé thire an clia mdi nhém da.

- Dua vao bang thanh phan dinh dudng cta thirc an 38 tinh ty 18 %
protein {mifc nang lugng) trong mdi nhém thitc an.

- Dua véo hinh vuéng Pearson a8 tinh £ 18 protein (mic nang luong)
cén ¢o trong mdi nham thitc an.

% protein nhém | (A) B-C
~(midc nang hrong)

% protein TC
(mttc nang luong)
©

% protein nhdém 2 (B)
(mirc nang hugng) A-C

- Xac dinh khéi iugng cda timg nhom.

- Xac dinh khéi lugng clia timg nguyén figu trong nhém.,

- X4c dinh thanh phan dinh dudng clia cong thifc vira xay dung (ndng
luang trao déi (kcallkg thire an), protein (%), Ca (%), P (%)).

Kiém tra va higu chinh theo
nhu cau

Bdi chi€u thanh phan dinh dudng clia cdng thitc ma ta vita xay dung
véi tidu chudn:

- Néu béng nhau thi ta da phéi hap xong.

- Néu chénh iéch nhau (1dn hon 5%) thi phai diéu chinh (1am lai).
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3. Cac dang sai hong va cach phong ngita

Hién tugng *{ Nguyén nhan J‘ Cach phong ngla —‘
Thanh phan cac chét dinh Dinh ty & mdi loai thirc an | - Phan ioai thitc an trude khi
dudng trong cong thire thize an | trong méi nhom chua phan nhom
vira xay dung chénh léch qua | thich hop ) - Tinh toan chinh xac
nhiéu so véi tiéu chudn - Tham khao mét s cong thitc
J thire dn trong thuc t€

IV. KIEM TRA, DANH GIA

- Goi hoc sinh 1én x4c dinh tiéu chudn &n va thinh phin dinh dudng cilia
nguyén liéu thuc an.

- Goi hoc sinh 1én tién hanh x4y dyng cong thic thitc an theo phudng phip
hinh vudng Pearson.

- Gido vién nhan xét va cho diém (1ay diém hé s6 1).

Vi du 1: Xay dung cong thic thitc in hén hop cho lgn thit giai doan tir 5 -
10kg. Ty Jé protein tho trong thitc dn hén hop la 21%.

Burge 1. Xéc dinh nhu cfu dinh dudng cta lon giai doan 5 - 10kg. Nhu ciu
vé protein tho cta lon 12 21%.

Bude 2. Lua chon nguyén liéu thiic an va xdc dinh thanh phan hod hoc cita
turng nguyén liéu thic an.

Tén nguyén liéu thire an Protein thé (%)
Ngbé vang 8,9
Thie an dém dac cho lan con 36

Buéc 3. Ap dung phuong phép hinh vuéng Pearson

V& 1 hinh vuodng, ké 2 dudng chéo. Gdc trai phia trén clia hinh vudng viét
% protein cia ngod (8,9), gdc trai phia dusi viét % protein cia thitc an dam dac
(36), gitta 2 dudng chéo 14 % protein cla thitc dn hén hop cdn phéi tron (21).

Tim hiéu s6 gilta 21 va 8,9 = 12,1. Viét s6 12,1 vao gdc @61 dién véi 8,9
theo dudng chéo; tim hi¢u s6 gilra 36 va 21 = 15, viét s6 15 vao gdéc d6i dién
vor 36 theo dudng chéo. Lay 12,1 + 15 = 27,1, viét s 27,1 dudi 15 va 12,1.

230



8,9 15
27,1

21
36 12,1
271

- Xac dinh khéi lugng cuta timg nguyén liéu trong 100kg thitc an hon hop:
Trong 27,1kg thirc an c6 15kg ngb.
Trong 100kg thirc an c6 X kg ngb.

15 x 100
X=—— =554kg
27,1

Vay lugng thuc dam dac la: 100 - 55,4 = 44 6kg
Buéc 4. Kiém tra lai ty 1¢ protein tho trong thitc an hdn hop

r Tén nguyén liéu thirc an Protein thd (%)
Ngb vang 8,9 x 58,8 = 493,06
Thitc @n dam dac cho Ign con 36 x 44,6 = 1605,60
Tong | 2098,66/100 = 21%

Hén hop thitc an d3 dat ty 1& protein theo tiéu chudn.

Vi du 2: Lap khéu phdn 4n cho bd sita lai F1; khéi luong 350kg, dang & ky
tiét sira th nhat, nudi tai chudng; nang sudt sita 12kg/ngay, 3,7% md sita.

Nhu cau duy tri + sinh truong = 11722 kcal ME

Buwoe 1. Xac dinh tiéu chudn an cho bd dang tiét sira:

- Xac dinh nhu cau tiét sita

San lugng sita tiéu chuin 4% m& sita:

STC (kg) = 12(0,4 + 15 x 3,7%) = 12(0,4 + 0,555) = 11,46kg
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Nhu ciu tiét sira: 11,46kg x 1130 kcalME = 12950 kcal ME

- Xdc dinh tdng nhu cdu ning luong:

Téng nhu cdu ME cho bd dang tiét sita = Nhu cdu duy tri + nhu ciu sinh
truong + nhu cdu tiét sita = 11722 + 12950 = 24672kcal = 24,672 Mcal ME

- X4c dinh luong thitc an theo vat chat kho ¢6 thé thu nhan:

VCK thu nhan (%W) = 4,048 - 0,00387 x W(kg) + 0,0584 x STC (kg) =
4,048 - 0,00387 x 350kg + 0,0584 x 11,46kg = 3,36%

Luong thitc an theo vat chat kho ¢6 thé thu nhan: 350kg x 3,36% = 11,76kg
- X4c dinh néng d6 nang luong cta khiu phan an (Mcal ME/kg VCK) =
24,672 Mcal ME/11,76 kg VCK = 2,1 Mcal/kg VCK

Bude 2. Lua chon nguyén li¢u thiic an va xdc dinh thanh phan hoa hoc clia

nguyén litu do.

Céc loai thiic 4n sir dung trong khau phén an:

Thire an Vit chat kho (%) ME (kcalfkg VCK)
Bap ngo kho nghién 87 3,21
Ngon 1 mia 26 1,82
Ram 90 1,60

Buéc 3. Lap khau phén an:

- Xéac dinh lugng VCK cia ting loai thijc 4n trong khdu phén dn:

Trong khdu phédn 4n ¢4 ngo ca bap khé nghién 14 thiic an tinh (nhém 1) va

rom + ngon l4 mia la thatc an thé (nhém 2).

Nhém 1: Bip ngd nghién 3,21 Mcal ME/kg
Nhém 2: Chia lam 4 phan:

Ngon mia 3 phin x 1,82 = 5,46 Mcal
Rom 1 phén x 1,60 = 1,60 Mcal
1,6 + 5,46 = 7,06/4 = 1,765 Mcal ME/kg VCK = 1,77 Mcal ME
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V& mot hinh vuéng Pearson:

0,33
3.21 1.44

2.1
1.77 \ 1,11
1,44

- Xic dinh lugng VCK cia ngé nghién:
Trong 1,44kg VCK khiu phin c6 0,33kg VCK ngé nghién.
11,76kg VCK khdu phdn c6 x kg VCK ngé nghién.
11,76 x 0,33
x = —— = 2,7kg VCK ng6 nghién
1,44
Con lai: 11,76kg VCK - 2,7kg VCK = 9,06kg VCK do ngon mia va rom
cung cap.

- Xéc dinh luong ngon mfa va rom:

9,06 x 3 .
— =6,8kg VCK ngd nghién; Rom = 9,06 - 6,8 = 2,28kg VCK

Buéc 4. Ki€m tra lai tiéu chudn &n ciia khiu phin an theo VCK va xic dinh
khau phin cho in

Thifc &n Vatchitkhdtrong | kcal ME Khau phan cho
khau phan (kg) cung cap an (kg)
BAp ngd kho nghién 2,7 8,67 3,1
Ngon 1& mia tudi 6,8 12,376 26
Rom 2,26 3,616 25
Téng khau phan 11,76 24,662
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BO GIAO TRINH XUAT BAN NAM 2005

KHOI TRUONG TRUNG HOC NONG NGHIEP
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[{o T o TN I o N 6 ) T~ S % N\ TR

28. KY THUAT TRONG RAU **"’"""”
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