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LOT NOI AU

Nim méc va doc té nim méc trong thic n chin
nudi cé anh hudng rit 16m dén ning suat vit nuéi. Nam
méc phat trién trong nguyén ligu va thitc an chan nuéi
khéng nhing Jam giam gia tri dinh dubng cia thic an
ma con sin sinh ra cic dbc t6 gay bénh cho Vit nubi.
Hang tram loai nam mbc va déc t6 nam méc di dwoc
biét 14 c6 mat trong thirc an va nguyén ligu lam thic an.
C6 3 nhém chinh thuong gip nhat la: Aspergillus,
Penicillium va Fusarium. C3 3 nhém nay déu san sinh ra
déc t6. Trong hang chuc doc t6 nam moc nguy hiém
phai k€ t6i Aflatoxin. Aflatoxin la ddc t6 cia nim
Aspergillus flavus va parasiticus. Nim mdc nay c6 mit
nhiéu & ngé, lac va mét vai loai hat khic c6 chira dau.
Aflatoxin khéng chi Ia doc t8 nim méc gy nhiém doc,
gdy réi loan chifc ning, gdy suy giam mién dich, thoii
héa gan than ma con gy chét gia siic trong truomg hop
nhiém dic ham luong 16n déc 6. Aflatoxin cing dugc
chimg minh I3 chat déc gdy ung thur cho dong var thi

nghiém, do dé rat nguy hiém dbi voi con nguoi.



Hiéu biér vé nim mdoc, vé Aflatoxin d€ cé nhimg
bién phap phong chéng. bio vé vat nudi vi con nguoi I
can thié. Vi vy chiing t6i di bién soan cuén sich
"Nam méc va doc té Aflatoxin trong thifc an chan
nuéi" nhim cung cap cho ban doc nhimg théng tin bo
ich vé van dé nay.

Trong qu trinh bién soan chic chin khong trinh
khéi thiéu sét, rir mong nhan duge sir dong gop cua

dong dio ban doc dé cudn sach dugc hoan thi¢n hon.

Cic tac gia



Chuong 1
NAM MOC VA BOC TO NAM MOC
- TRONG THUC AN VA NGUYEN LIEU
THUC AN CHAN NUOI

1.1. NAM MOC

1.1.1. Khai niém v& ndm méc

Nam mdc la vi sinh vat (vi ndm) c6 céu tao gan giéng voi
gidi thuc vit, séng ky sinh hay hoai sinh trén nhiéu loai chét
khac nhau, dac biét la cac chat hiu co, don gian nhét 12 cac
hydratcacbon. Ngudi ta tim thdy ndm méc & khip moi noi tir
phan, dit, trén cic ciy cbi muc nat, quan 4o, gidy dép, trén
ngii cc, ngay ca trén co thé séng clia djng vét va con ngurdi.

Nim méc cliing duge xép vao 1 trong 5 loai hinh thai tao
nén su séng trén trai dat. Theo Whihaker, 5 loai hinh thai d6
a:

- Thuc vat (Plant)

- Pong vat (Animal)

- Nguyén bao (Protista)

- Vi khuan (Bacteria)

- Nam mée (Fungi)



Theo d6 ndm méc cd mot sé dic diém nhu sau:

- CO cau tric té bao xac dinh, vich t& bao 1a celluloza. cé
nguyén sinh chét vi nhan.

- Khong cé chat digp luc, do d6 khong tu séng dugc nhu
thuc vat, séng ky sinh trén cac sinh vat khac.

- Sinh san va phat trién theo 2 phuong thitc 12 vd tinh va
hiru tinh.

1.1.2. Sinh sdn va phat trién

Nim mdc c6 mat trén khip thé giéi khong k& 1a khu vic
nhiét ddi, 6n déi, khi bau néng hay lanh. Chiing c6 thé phat
trién quanh nim, mia he, mia thu, mia déng hay mila xuén.
Déi twgng d& ndm méc ky sinh hay hoai sinh gdm hiu hét moi
thir vat chét: trong dat, phan, nudc, ciy muc, d6 ding, luong
thuc thuc phirn, hea qua vi tham chi trén mdt s& cac loai vat
chit hau nhu khong c6 chit dinh dudng nhur dung cy quang
hoc, kim loai va cac chat déo vv... Sur sinh san va phat trién
clia nAim méc rat da dang, g?m gii v&i thire vat hon 1a vi sinh
vt - ¢ 2 con dudng sinh san vi phat trién chinh sau day:

a) Sinh sian vé tinh

Sinh s&n vo tinh 1a hinh thic phd bién nhét ddi véi cac loai
nim c6 mit trén luong thuc va thyc ph:im ciing nhu thirc an
chin nudi.

Phuong thire don gian la hinh thZnh bao tir (spore), cb 2

dang bao tir 1a bao tr trin (conidi) va bao tir Kin (ascus). Bio
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or kin sau giai doan chin s& v& vo boc va giai phong cac bao
tir ra ngoai. Bao tr tran dugce hinh thanh don gian, tr s0i
nhanh phat sinh trén soi me. dau mit cia soi phinh to goi la
bong (head or vesical), trén bong hinh thanh cac thé binh
(metular or phialite), trén cac th€ binh hinh thanh cc bao tlr
tran, thanh timg chudi. Bao tir tran con duoc hinh thanh truc
tiép trén cac soi nam phén hda va duge goi la cac tién bao it
(proconidi). Cac bao tir dang nang c6 thé don doc (chdi) hoic
thanh chdi bao tir gia o gdc, bao tir non & ngon, vi bao tir vira
duoc hinh thanh lai ¢ kha ning tao ra cic bao td mdi. Bao ur
kin thuong & dang boc hay nang bao tr. Trong boc hay nang
¢6 chira nhieu bao tir khac nhau. Bao tir kin ciing dwoc hinb
thanh tr soi nAm, dau ndt coa sgi duoe phinh 1&n goi la tru
(columella) va hinh thanh bao t trong nang, cac bao tr kin
sau khi chin duoc giaj phdng ra ngoai. Bao tir néi chung cb
mang hay goi 1a vd diy cd thé chiu dung duogc didu kién
khong thuan loi cda mdi truong bén ngoai, khi gip mdi
trudmg thuin loi ¢ thé ndy mam va phat trién thanh khuin lac
ndm va lai tiép tuc chu ky phat trién.

b) Sinh san him tinh

Sinh san hiru tinh 1a do 2 du soi ndm tiép hop v&i nhau
ma tao thanh cac biao trr dugc goi la bao tir tiép hop
(zygospore), thuomg thiy trong cic loai Mucor.

Bao t nang (ascospore) dugc hinh thanh theo mot

phuong thixc phic tap, tir mdt soi ndm sinh san tao thinh cac

2



nang (ascus), trong nang c6 chlra cic bao tir, nhiéu nang bao
tr duge boc trong cac tdi hinh tron (cleistothecium). Khi cac
nang chin v& ra, bao tir duoc giai phéng ra ngoai va gap diéu
ki¢n thuan loi phat trién thanh khuan lac nAm mdc.

1.1.3. Cic nhan t6 anh huéng dén sinh san va phat
trién ctia nAm mée

C6 8 nhéan t6 anh hudng dén sinh san va phat tridn cia
nim mdc:

- Luong nudc b trong co chit (dang nude hoat dong a_)

Néng do ion H*

D6 4m va nhiét 46 méi trudng.

1

Thanh phan cac chat trong khong khi (chi yéu 12 O, va
Co,)

- Trang thai vat chit (th€ 16ng, thé ran)

3

- Ham luong chét dinh dudng (protein, dudng)

Cac yéu t6 dic biét

- B3o quan vat chit

Tuy nhién c6 4 nhan (6 dic bidt quan trong 1a ham lugng
nude ty do trong vt chat (a,); nhiét d6 va do am moi truong;
thanh phéan khong khi va dieu kién bio quan.

a) Nudc tir do trong vit chit

Ham luong nudc trong vat cbét tuong duong véi d6 am
twong d6i. 13 bidu thi trang thai hoat déng clia nudc trong co
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chit. P6 4m twong d6i cang cao, mifc dd ty do clia nudc trong
co chit cang cao. D6 dm twong dbi cang thip, kha nang gin
két véi co chit cang bén chit. Mitc d6 nudc ty do anh huong
dén kha ning xam nhap va phat trién cta nAm mdc.

Luong nude ty do trong vat chit lan dau tién duoc Shott
(1957) d& cap. Theo d6 lugng nudce tr do (a) la mot khai
nidm vé hda hoc néi 1én ty 1 phat trién ctia nim mdc.

Nguoi ta biéu dién ham lugng nudc tr do (a,) trong vt
chét va méi quan hé véi dd am khong khi theo cong thirc sau:

Trong d6:
P, : 1a ap lyc bo phan b hoi trong vit chit
P,: l2 ap lyc nude bao hoa trong cling mot diéu kién
Do d6 d am tuong ddi (RH) duoc biéu thi
RH =a_  x 100
a, 13 mdi twong quan sb hoc véi d6 am trong ddi (RH)
. duoe biéu thi bﬁng sb thip phan. Néu mét mau nguyén Liéu
duoc gitt & mot nhiét dd nhat dinh (khéng déi) trong mot
pham vi kin cho dén khi luong nuéc trong mau dat téi can

bang su bdc hoi khong khi xung quanh thi khi do:
a, = RH/100
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Nhu vay c6 thé thay vai (rd cla lugng nude tr do trong
co chét thuong troi hon cac nhan 18 khac d€ ki€m soat sy
phét tri€n cta nim mdc va xac dinh tinh bén vimg cla san
phz‘fm.

Pham vi phat trién tdt nhit cia ndm mée duoc xac dinh
trong khoang a, = 0,80-0,85.

Bing 1.1: Ham lugng nuvc twrdo (a,) va swr thich hop
ctia mét sé chiing nam méc

Tén ching T6i thidu T8 uu
Altemaria alternata o8s | 098
Aspergilss flavus 080 | 095
A.niger 088089 | = 096098
Avestious | o7 | o8t
Bysochiamy nivea 089 | -
Cladospore herbrum 0,88-0,90 0,95-0,96

_____ e o go . S
Paec”omyces . ............. st .... —
encitumoycopun | oss | oss
P.expansum 082 | 0.95
Rhizopus stolonifer 0,929__,94_ _ 0,98
Scopulariopsis brevicaulis 0,85 | 0.92-0,54.
Thamidium elegans | 0,92-0,94 0,98
Trichothecium roseum 0,86-0,88 0,96
Waliemia sebi 0,75 -
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Gidng nhi nhidu vi sinh vat khac nhau, nAm mdc cn ¢
nude d& phat trién vi sy chip nhin lugng a, thap cila nhigu
loai nAim mdc rat 1a dién hinh. Nhi¢u loai nim mée trong
nong san khé c6 kha ning phat trign § a_ rit thap, thap hon
bat kY mot vi sinh vat ndo khac.

Mitc dé chju dimg véi a_ thip duoc biéu thi bing mirc a,
t8i thidu (minimum) ma & d6 ching cé thé nay chdi va phat
trién hé soi. Nhing loai nim phat trién & a_ thap duoc goi la
loai ua khd. Mot trong nhimg chi tiéu xac dinh loai wra kho [a
nim cé thé phat trién duoc & a, thip hon 0,85. Chi rat it lodi
c6 thé phat trién duge & a_ dudi 0,75 trong vong 6 thing.
Nhur vay néu nong sian bao quan trong khoang dé im tuong
déi tir 75-85% 14 thuan loi cho su phat trién va tin cong cua
nim wa kho & diéu kién bio quan binh thudng trong vai
thang. '

b) Nhiét dé va dé Am méi truong

Nhiét 46 va d6 4m moi truong dugc danh gia 1a nhan td
quan trong thir 2 ddi véi su sinh trudmg va phat trién cia
nim méc. Tuy nhién ndm méc c6 thé phat trién duge trong
pham vi nhiét d¢ rat rong, tir 0-60°C, cé thé chia ra mot $d
nhom nhu sau:

- Nhém chju nhiét (Thermophile): Nhém nay phat trién
tét trong didu kién nhiéi#dd moi truomg khi cao. Trung binh
nhiét dd phat trién la 30-40°C, i da 1a 50°C. Cing ¢é mot
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vhi lodi ¢6 thé phat trién duogc & nhigt dd 55-60°C (Mucor
pusillus).

- Nhém wra nhiét (Mesophile): Day 13 nhom phat trign t6t
trong pham vi nhigt d6 tir 10-40°C. Thich hop nhat 12 25°C.
Phin 16m nhém nay thudc hai loai l1a Aspergillus va
Penicillium. Dién hinh nhat la A. versicocor va P,

chrylogenum.

- Nhém chiu lanh (Psychrophile): Cé thé phat trién &
pham vi nhiét d6 tir 7-10°C. Phan 16m nhém nim nay thudc
loai Fusarium, c6 mit & cac luc dia chau Au, phat trién trén mi,
mach qua mua dong. Mot s6 loai dién hinh 1 F. conglutinan,
A. versicolor, P. cyclopium. Ngoai ra mét s6 loai nim méde
cliing cb thé phét trién duoc trong mdt pham vi dd Am rét

rong.

- Loai nim ua khé (Xerophile): Phian 1én loai nim wa
kh6 thudc loai Aspergillus va mdt s& thudc Penicillium.
Nguoi ta con goi 1a nAm trong bao quan. Loai niy phat
trién dwgc d6 am trong d5i (RH) trong pham vi tir 75 -
85%. Dién hinh 13 Alternaria tenulis, Cladosporium
cladosporides, Trichothercium roseum v.v...

- Loai va 4m cao: Phat trién duoc & pham vi 6 am tir 90-
100%. Dai dién nhu Epicocum nigrum, Mucor circinelloides,

Trichothercium roseum.
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Bing 1.2: Pham vi nhiét dé thich hop doi véi
mot sé loai nam maéc

Téithiéu | Thich hop nhat
(°C) (°C)

Tén nam méc

Wallemia sebi




¢) D¢ pH thich hop

Khac v&éi mot s6 vi khuan, nim mée ¢6 the phat trién
duoc & pham vi pH kha rong, tr 2-8. D6 pH thich hop nhét la
tlr 4,5-6.5. sir phat sinh va phat trién cia nim méc khong qua
phu thudc vao do pH clia moi truong. Tuy nhién sy hinh thanh
doc 16 lai rat phu thugc vao d6 pH.

Bing 1.3: D6 pH thich hop nhat cho sw phit trién
ctia mét sé loai nam méc

Loai nam TG thiéu T6i uu Téi da
Alternaria altenata <27 54 >8,0
Aspergilus candids 21 ...... T 77 .................
. mge_r_ A R 1 ...’5 e e 98 ................
Cladosponum herbrum .............. 31 .............................. I 7 7 .................
Fuganum oxyeorom P i . 0
.M u Co_r_p |umbeus e o | T

...... Neu,ospora Sitoph“a_ >30 ) 6 oy
Penicillium cyclopium 20 | 100
- Ahizonus 5t0|onif;r N o (63
"""S;opabriopsis revonste | I 9 D i
TriChOderma...ksnogi s | - 0
Aspergillus fumigatus - 3,0 6-7 8,0.
\ foue SRR 25 ....... ’s 108
A ochraéeus N . 30 . ors . 80
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1.2. NAM MOC TRONG THUC AN VA NGUYEN LIEU

THUC AN

1.2.1. Nam méc trong thire phim

Nhir ta d ndi, nim méc c6 thé phat trién trén nhidu déi
tuong vt chét khac nhau, tir cac chit vo co ngheo chit dinh
dudng nhu cac loai kinh, kinh quang hoc, Sat, thép, s, xi
ming, gach ngéi v.v... dén cac loai chat huu co giau chit dinh
dudng dac biét nhu cac loai lu'orng thu‘C thue pham va thirc an
chin nuéi. Su phat trién cta ndm moc trén vit chit da gay
nhimg tén thit mang nhiéu khia canh khac nhau ¢ vé chit
lugng va sb luong. N4im méc phat trién trén co chit 1am bién
d6i mau sac, mui vi cla co chét, lam giam chét luong, dac
biét 1a cac chét dinh duomg nhu glucoza, saccaroza, protein,
axit amin, lipit, vitamin va cac chit khoang. Nim méc phat
trién con gay thdi rira’ co chit, tao diéu kién cho nhidu loai vi
khuin khac phat trién, ddc biét 1a cic loai hoa qua vi nhu vay
gdy thiét hai vé s lugng. Chua c6 nhimg thong ké day da vé
sur thidt hai lwong thuc, thyc pham do nidm méc néi riéng,
nhung trong s hu hai lwong thuc va thue pham néi chung thi
vai trd cfia nAm.mdc chiém phin dang ké. Theo théng ké veé
su thiét hai ngi cbe va thuc phﬁm, hang nim c6 thé 1&n t6i
Xﬁ,p x1 10% trén pham vi thé gidi (theo FAO). Bén canh su
thiét hai mang tinh chit co hoc don thuin, con cb su thidt
hai khac anh hudng dén stc khde con ngudi va dic biét 1a
gia sdc: d6 12 nAm méc trong qua trinh phat sinh vi phat
trién da san sinh ra nhigu déc chit khac nhau xim nhap vao
trong cu chit.
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Bing 1.4: Mt s6 nam méc siv dung trong céng nghiép
san xuat cac enzym (t6m lwoe theo Juger Reiss, 1982)

Nam méc

Enzym

Aspergillus melleus
A. niger

A. oryzae

A. phoenicius
Mortierella vinacea
Mucor javanicus
M.miehei
M.pulsillus

Penicillium
emersonii

P.funiculosum
P.lilacimum
P.simplicissimum
Rhizopus arrhizus
Rh.oryzae

Rh.nivens
Trichodema viride

Proteaza

a.Amilaza, Glucoamylaza
Catalaza,Cellulaza, Endo-f-gluconaza,
Glucoza oxidaza,Hemicellulaza,Lipaza

Maltaza,Pectinaza,Proteaza,Cellobiaza,
Taunaza, Xylanaza,Lactaza,a-Galactosidaza

a-Amylaza, Glucoancylaza, Celiulaza, Endo-
B-gluconaza, Hemicellulaza, Pectinaza,
Proteaza, Taunaza, Lactaza

Inulaza

a-Galactosidaza

Lipaza
Lipaza,Esteraza,Proteaza
Proteaza,Lipaza, Esteraza
Endo - B - gluconaza

Dextranaza
Dextranaza
Pectinaza

Liaza, Glucoamylaza

o Amylaza,Glucoamylaza,Cellulaza,Endo - B
- gluconaza, Hemicellulaza, Maltaza,
Pectinaza

Lipaza, Glucoamylaza

Glucoamylaza, Cellulaza, Hemicelluiaza,
Cellobiaza, Pectinaza
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Bing 1.5: Mot sb san pham tir cdc loai nam

[ San pham Loai nam

Axit citric Aspergillus niger va cac loai khac thudc
Aspergillus va Penicillium

HG phach {amber) Rhizopus

Nudc lén men tur tdo A. fiavus, A. parasiticus, Penicillium,
Corylophilum, Rhizopus stoloniter

Rugu vang Aspergillus griseus, A. niger,
P.chrysogenum

L

Axit glucoic A. spesillus niger va cac loat khac

thudc Aspergillus va Peniciltium

Penicillium (khang sinh) Penicifium notatum, P.chrysogenum

Griseofulvin (khéng nam) | Penicillium nigricans, P. patulum va cac

| ehong thude Peniciilium

Bing 1.6: Mot s6 loai nim méc thwomg gap trén ngii céc

va thuc pham (tom hroc theo Jurger Reiss, 1982)

Absidia sp., Aspergillus flavus, A. terreus,

Cephalosporium sp., Fusarium sp., Mucor sp.,
Penicillium sp., Rhizopus sp., Aspergillus glaucus-groupe,
A. fumigatus, A. niger, A. ochraceus

Penicillium sp, Alternaria sp, Aspergilius sp., chu yéu la
A. flavus; A. niger, A. ochraceus va nhom A. glaucus,

Absidia corymbitera, Aspergillus candidus, A. flavus, A.
fumigatus, Mucor pusisillus, Paccilomyces varioti, Penicillium
dupontii, P.roqueforti, A. niduians, A. terreus, Cladosporium
cladosporides, Scopulariopsis brevicaulis

e —
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Absidia corymbifera, Aspergillus candidus, A. flavus, A.
fumigatus, A. sydowi, A. vericolor, Penicillium islandicum

Alternaria sp, Aspergillus amstelodami,

A. aurantiobrunneus, A. candidus, A. conicus, A. flavus,

A. glaucus, A. gracilis, A. niger, A. penicilloides, A. ruber, A.
sydowi, A ver5|color A. viridenutans

Asperlllus sp, Penicillium sp., Cladosprium herbrum, Mucor
mucedo Rhizopus sp.

Cladosporium herbrum, Penicillium expansum,
P.frequentans, P.oxalicum, P.spimulosum, Rhizopus
stolonifer, Thammldlum elegans

Aspegillus amstelodami, A. chevalieri, A. flavus, A.
ochraceus, A. repens, A. famarri, A..wentii, penicillium
melzynski, P.puberulum, P.variabite, Scopularlop5|s

Fusarium roseum, Nigrospora musa, Rhizopus stolonifer,
Pemcnllum jamhmellum

Altemarla alternata Fusanum avenaceum, F. coeruleum
F. cuimorum, F oxysporum, F. solani, F, salphureum

Lac

Dau
tirong

Alternaria alternata, Byssochlamys fulva, Cladosporium sp.,
Mucor sp, Penfcnhum expansum, Rhizopus sp.

Acremonium sp., Aspergiilus ficuum, A. flavus, A. niger, A.
ochraceus, A. oryzae, A. parasiticus, Fusarium sp,
Paecilomyces sp, Penicillium, P. decumbens, P.
corylophilum, P. crustosum, P. expansum, P. funiculosum,
P. glab m, P. anI”I P. pinophilum, Rhtzopus sp.

Alternaria sp, Aspergillus candidus, A. flavus, A. glaucus
groupe, A. melleus, A. ochraceus, A. versicolor,
Cladosporium sp., Penicillium chrysogenum, P.cyciopium,

P.expansum, P.urticae, P.viridicatum

18




1.2.2. Anh huéng cda nim méc déi véi gia tri cia
nguyén liéu thirc in chian nuoi

a) Anh huong dén gii tri dinh dudng

St phat trién ctia ndm méc trén thitc an chan nudi da lam
anh huong dén gia tri dinh dudng. Ching lam gidm luong tinh
bot va thiy phan protein (Castor, 1981), 1am mit di luong
lipit do men lipaza ciia nim mdc san sinh ra (Bartov, 1982).
Do vay luong chét xo ting Ién trong hat, anh hudng dén qua
trinh tiéu hda v giam thip ning Ivong. Anh hudng xiu nay
ctia ndm moc thudmg xay ra trong qua trinh bao quan va du trir
_nguyen ligu. Trude khi thu hoach 2 loai nim c6 thé xam pham
vao ngii cdc Ja Alternaria v Fusarium (William, 1986), tuy
nhién mic do giy thigt hai nhe. Nhimg anh hudng cia ching
d51 véi thirc in chan nudi va nang suat chin nudi lon khong rd
rang. Trong qué trinh bao quan, s phét rién va sinh trudng
cita nAm méc Aspergillus va Penicillium ciing da lam giam gia
tri dinh dudng cila nguyén liéu.

Theo Tindall (1983) ngd bi nhim nidm méc giam gia tri
dinh dudng theo bang sau:

.
N?rnagolgging Protein | Mg thd | Khodng| Tinh bot | Busng
(kealkg) | O | B | R | (R | (%)
Ngb 3410 8,9 4,0 3,1 57,6 43
Ngc‘)nhiém' 3252 8,3 1,5 3,4 58,1 46
mocC
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Trong truomg hop nhiém médc nang hon, 1am bién ddi mau
sac ngd tir mau dé vang thanh mau xam tdi va cé6 mui hoi cha
méc thi ¢6 thé giam 61 25% gia tri dinh dudng.

b) Anh hudng dén mui vi va tinh ngon miéng

Trong qua trinh phat trién, ndm méc da bai tét ra moi

truomg nhimg cht trao déi, dic biét Ia cac men phén gidi chét
dinh dudng nhr lipaza, proteaza, amilaza. Hé thong men phan
gidi phong phit & mét s6 loai nhu Aspergillus niger, A. flavus
oryzae v.v... ¢ gay nhimg bién d6i mii vi cha co chét. Theo
Lé Doin Dién va Nguyén Bé Tinh (1981), Anfali va cong su
(1989) thi chinh sy phan hiy lipit cda cac hat c6 dau do
Aspergillus flavus, A. niger va A. fumigatus da lam giam chét
luong dau va tang chi sb axit do d6 gay miii héi. Mot sb loai
ndm méc nhu Mugor racemosus hay Cladosporium c6 thé
phat trién trong pham vi nhiét d4 rng, vi vay nhiéu khi cic
thue pham @€ lanh vén c6 thé bi nhiém nim méc.

Sy bién d6i mau sic va mii vi anh hudng dén su chon loc
thirc an ctia vat nudi. Thixc &n da lam cho lon kho chiu, tuy
nhién trong truomg hop déi va khdng cé thirc an khac ching
van chip nhan vi cd thé quen dan véi mii vi d6. Riéng dbi
VOl gia cam thi mau sic va mui vi ¢6 vai trd rat quan trong,
quyét dinh tinh them an ciia ching (Adret - Hausberger va
Cumming, 1985). Ngua rit man cam véi mii vi, nguoc lai
trau bo, dé ciru it man ciAm véi mii vi, nhung ching cling ¢6
thé bo lai thire dn bi mée hodc ban. Vi viy, dbi khi nguoi chan
nudi di 1am ting thém mii vi chia thitc dn bang cach cho thém
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ri duong hodic bot khd lac hay kho dau dira. Tuy nhién trong
nhiéu truomg hop thi nguyén nhan i do nhidm déc cc chat
doc cb trong thic an chir khong phai do mat mui vi thirc an,
dic biét néu bé sung khd lac ¢6 nhiéu Aflatoxin (Allcrot,
1969). Hodc gia siic bi ndn mura, khong phai la do sy thiu théi
cha thirc 3n ma do cic doc td thudc nhém Trichothecums
(Deoxynivalenol va Nivalenol) cia nam Fusarium (Foryts,
1977).

¢) Yéu té kinh té cia viéc sit dung thifc in bi nhiém
nim méc

Do khéng thé st dung fvong thuce da bi méc hoic ¢ chira
ddc 5 nAm mée true tiép cho con ngudi, nguoi ta da sir dung
chiing cho chan nudi véi 1y do ching 1a nhimg nguyén liéu ré
tién hon. Cau hoi dit ra la nhiig nguyén liéu nay nén sk dung
cho loai vat nudi nao: Trau, bo, dé, clru, huou, lon, ga v.v ham
luong phdi ché véi thite 4n, diing cho gia séic trudng thanh t6t
hon hay cho gia sic non v.v.

O Uc cic nha chin nudi da tinh to4n kinh té va hiéu qua
clia viéc s dung thitc an bj méc. Trong qua trinh chi phi cho
vat nudi, thitc in chiém 60-80% gi4 thanh, néu sk dung co
hiu qué thitc 3n va nguyén lidu thitc dn bj nhi2m mdc va gidi
han lugng chat ddc nAm méce trong thic 4n déu mang lai hiéu
qua kinh €.

Mot thi du dién hinh vé sit dung c6 hiéu qua thirc dn chin
nuédi bi nhiém nim mdc dugc Blaney va cong su thue hién
vao nam 1981 & Uc nhu sau:



Bon nhém lon dugc dn ngd bi nhiém moc ¢ mie dd khac
nhau, moc chd yéu la Fusarium moniliforme va Diplodia
maydis. Trong lurgng thi nghiém ban dau trung binh dan la

27 4kg.

L5 1: ding ngd tinh gia 160 USD/ 1 tén (c6 4% méc)

1.5 2: diing ngd tinh gia 135 USD/ 1 tin (c6 17% mbe)

L6 3: dung ngd tinh gia 110 USD/ | tin (c6 21% mdc)

L6 4: ding ngd tinh gia 110 USD/ 1 tin (c6 15% mdc)

K&t qua thu duoc vé kinh té do gia ngd & 2 nhom 3 va 4
ré. Chi phi thirc an 1a 879,894 va 916 USD cho 1 lon nai / 1
nam (lon thit duge tinh trong lugng Xuét chuéng 90kg). Tuy
nhién cac chi tidu nhu tidu tén va chuyén héa thirc in & 2 16
sau thap hom 2 16 trude, nhung khong c6 sy sai khac nhau khi

dat trong lugng t6i 90kg

Bing 1.7: Thi-nghiém sit dung c6 hiéu qua thirc an
ctia Blaney va William (1991)

L6 d6i chur
Céc chi tidu ° " ! t 2 T 3 4
Gia ngé cho 1 tan (USD) 1 160 } 135 | 110 | 110
N&m méc (% hat méc) 4 117 | 21 | 15
Khau phén &n tiéu tan hang ngay 194 | 1,88 | 1,84 | 1,84
Chuyén hoa thifc an 1 tuan du 239 | 2,46 | 268 | 2,50
Khau phan &n tiéu t6n hang ngay 235 | 2,00 | 223 | 2,25
Chuyén hoa thirc an (5 tan tiép theo) | 254 | 2,57 | 252 | 2,57
Chi phi (USD) cho 1 lon naimam 897 | 894 | 916 | 916
{1 nai dugc tinh 17 con) _._’_ ] A—J
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L5 1: Thirc an tot

L6 2 va 3: Nhiém Fusarium moniliforme

L6 4: Nhiém Fusarium moniliforme va Diplodia maydis.

Trong lugng lon thi nghiém 27 4kg

Loi nhuan tinh tir thoi didm 20-50 kg va khong c6 su sai
khéc cho dén khi duoc 90kg.

Qua bang trén cho thiy:

- Chi sai khac vé sb lugng thire an hang ng‘ay giam di (2
tuAn dau) va sy chuyén hoa kém & cic 16 bi in thie an mbe.

-5 tin sau dd kha ning thich nghi ting dan va cé thé
chiu dung duoc.

- Loi nhuan thu dwoc do gia ngd bi méc ré hon binh
thuong. ,

Ngoai ra nguoi ta ¢ thé sir dung tdt va c6 hiéu qua thic
4n bi nhi2m mdc, thim chi ci doc t& nAm mde, dic biét voi
cac loai nhai lai nhu trau, bo, dé, ctu bdi vi cAc con vat nay
c6 thé thich loai thitc an mi con vat khac tir chi. Bo ¢b thé an
c4 161 ngd bi mdc va ddc 6 ndm mdc, dac biét 1a nhimg nudc
chin nudi dai gia stc dang gia dinh nhd thi nhimg thirc an trén
bi mdc s& khong anh hudng dén ching, trir khi nguoi ta nudi
tap trung véi muc dich dat duwoc su tang trong nhanh.

d) Sii dung ¢6 hiéu qua thie an bi nhiém nam méc

Van dé st dung thirc 3n bi nhiém nidm mdc c¢6 ¥ nghia
quan trong vé kinh & hon la y nghia sir dung mang tinh ky
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thuat. B&i vi thic an bi méc tuy theo mirc d6 da lam giam gia
mua & cac mirc d6 khac nhau, tham chi giam 20%. Ngudi ta
can phai tinh toin xem di turyng vat nudi nio co thé st dung
loai nguyén licu da bi méc ma khong anh hudng nhicu 16 sirc
khoé ctia ching. St phéi ché khau phén an 1a nhéan td quyét
dinh dbi véi thirc 3n va doc 1. Phai biét trurde 1y 18 mbe va
ham luong cac chit doc nim moc 1a bao nhiéu, tir d6 c6 thé
két hop véi mét lugng thic 4n tot hon d& lam cho vét nudi
chip nhan va chiu dung duge khau phin in d6. Mot s vi duy
dién hinh & Queensland (1990) do sir dung thirc n bi nhiém
mbe da lam giam 15% gia tri dinh duong va 7% loi nhuin thu
duoc. Nhung bi lai, ngudi ta da (iét kiem duge 22% gia ngd
do giam hon gia ngo tét.

1.2.3. Mot 56 1oai nAm mdc thudmg gip trong nguyén
ligu thie 3n va thiie in hén hep ciia gia siic

C6 thé thiy hé nim mbc trong thirc an chin nudi rit
phong phi. Hau hét cac nhém ndm méc chinh déu thiy trong
d6i twong nay. Theo nghién citu clia nhidu nudc ciing nhur
Viét Nam, tai liéu dang trén cong trinh nghién cttu Khoa hoc
ky thut Thi y (1990-1991) cho thdy c6 t6i hang chuc loai va
nhom loai: Aspergillus sp., Penicillium sp., Fusarium sp.,
Mucor sp., Rhizopus sp., Absidia sp., Alternaria vv... va hang
chuc gibng thudc loai Aspergillus nhur A. flavus, A. niger, A.
candidus, A. glaucus, A. fumigatus vv... Su phan biét gitra cac
loai, gidng ndm moce cing khong qua phic tap va ¢é the mod
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phéng hinh thai, mau sac va qua tieu ban dwoc xem trén kinh
hién vi ciing da phan biét duoc kha day di. Mot s6 1oai chinh
da duoc mé ta nhu sau:

1. Absidia: Soi nAm moc cao lén trong khéng khi, mau
trang xam, hinh thanh 1& phu (rhizoi) trén méi truong hoac
trong co chét, c6 bao tir kin (sporangiospore), bao tir hinh qué
& (pear shape), bong hinh ban cAu dai dién 13 Absidia
corymbifera c6 mat trong dat, ngil cbe, rau qua, cac loai thuc
phim ché bién tir hoa qua.

2. Alterparia: Khuin lac moc trén mdi trudng cb mau
xanh xam, bao t va cuéng bao tir ¢6 mau tdi, cuéng bao tur
khong ché déi, ngin. Bao tir tran (conidi) tzo thanh chudi
phan chia hay khong phan chia, mau t3i, dai hinh elip hay
oval. Dai dién 1a Alternaria alternata (A. tenuis), lam hu hong
luong thue, thue phim va cic nguyén vat liéu khéc.

3. Aspergillus: Gia conidi moc truc tiép trén soi, hinh
thanh bong (head or vesical) & dau mit cudi soi. Bao tir tran
(conidi) hinh thanh truc tidp trém cac 16p thé binh ¢6 1 hay 2
16p (metular or sterigmata). Khuan lac ¢6 nhiéu mau sic khic

"nhau; chu yéu la mau xanh, xanh 1a cay, xanh da troi, xanh
vang, xanh nau, vang luc, vang niu, den, vang chanh. Bao tir
trAn xép thanh timg chudi. Ngoai bao tr tran ra, & mot sb loai
con hinh thanh cac nang bao twr (Ascospore). Pai dién cho
Aspergillus theo Raphe va Fennell (1965) c¢6 t&i 18 nhom bao
gom 132 loai, c6 3 loai sau ddy 1 rit quan trong:
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- Aspergillus flavus - oryzac: nhom loai nay c¢6 2 loai
quan trong la Aspergillus flavus va Aspergillus parasiticus
san sinh ra Aflatoxin.

- Aspergillus niger: lam hw hdéng luong thuc va thuce
phim, duge sit dung trong cong nghiép ché bién (huce pham vi
hinh thanh nhiéu loai axit hitu co va cac enzym.

- Aspergillus glaucus: nhdém nay thudc loai chiu dugc
khd, 6 thé 1am hir hdng Iuong thire v thue pham k& ca khi da
lam kha.

4. Pullularia (Aureobasidium)

Soi nAm mau ti khi gia, sau d6 chuyén dan sang man
den, bao t&r mau den, hinh oval khéng cé vach. Co6 mit trong
dit, trén thuc vit, ‘hoa qua, lam hu hai cac san phgm néng
nghiép.

5. Cladosporium: Khuan lac day mau xanh oliu téi mau
xanh xam, mat phia sau mau den nau t&1 mau den xanh & giira
va dinh cla soi nim cé thé ché nhinh, bao tlt trin mau téi, ¢
I hay 2 vach ngan, hinh oval t&i hinh try. Pai dién ia loai
Cladosporium herbrum Jam hu héng lwong thuc, thyc pham
va cac chat hitu co khac.

6. Epicoccum: Gia bio tir ngan, mau ti, bao tir mau téi,
hinh tron, ¢6 1 hay nhigu vach ngin. Bai dién 12 Epicoccum
puprascens (E.rubrum) c¢6 mit trong thuc vat, gi{iy am, céc
san pham deét.
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7. Fusarium: Soi nam cd may sang t6i mau hong. cudng
bio tir don gian, ngin, sy phan phanh khong déu, tiéu bio tir
12 mot € bao don doc hinh oval, ¢6 the xép thanh chudi, dai
bao t&r hinh qua bd két, hinh ludi liém, ¢b nhidu vach ngin.
Loai nay ¢6 mit trong luomg thyc, thuc pham, thitc dn gia sic;
song hoai sinh va ky sinh; hinh thanh nhiéu loai doc 16 quan
trong d6i v&i chin nudi gia sie va gia cam.

8. Mucor: Gia bdo tlr c6 thé phan nhanh it hay nhiéu,
phin cubi ciia cudng bao tir phinh 18n tao thanh bong hay tru
(Columella). Bao tir kin (Sporangio spore) hinh cAu hodc hoi
dai, tron. C6 mot b loai dai dién nhu Mucor hiemalis, thuong
c6 mat trong dat, trong cac san ph:‘i’m thuc vat. Mucor
plumbens c6 trong dat, phan, ngii cdc. Mucor racemosus cb &
trong dat, giy bénh cho gia sic.

9. Neurospora (Monilia): Bao tir trin, mit t& bao hinh
try, hinh thanh chudi & phan cudi cubng bao ur. Pai dién la
N.crassa va N.sitophila, c6 mit trén banh my am hoic Ién
men théi.

10. Paecilomyces (byssochlamys): Thé binh hinh chai,
cudng bao tir moc trire tiép trén hé soi nam, bao i tran xép
thanh chudi, mot té bao. Pai dién [ P. varioti, ¢ trong dat,
hoa qua, nudc 18n men hoa qua, gidy da va cac chat khac. Hai
loai Byssochlamys fulva va B. nivea gy hu hai ddi v&i nudce

hoa qua va cac san pham tir hoa qua.



11. Pepicillium: Cudng bao 1 tan ciing tao thanh bii, it
hay nhiéu nhanh, bén trén tao thanh cic thé binh. Khuan lac
ph?m 16m ¢6 mau xanh, bao o tran thanh chudi dat. Bao tk tdi
diryc hinh thanh. Penicillium rat phong phii vé loai. Theo
Thom va Raper (1949) thi Penicillium duge chia thanh 41
nhém (series) va hop thanh 4 khoa

a) Monoverticilata; Cudng bao tir khong phan chia thanh
nhanh, hinh thanh doc tb. Dai dién ta Penicillium citreoviride,
P. prequentans, P. spinulosum

b) Asymmetrica: Cudng bao tir phan nhanh v& mét phia,
hinh thanh doc t6. Pai dién la P. brevicompactum, P.
camenberti, P. notatum, P. citrinum, P. claviforme, P.
cyclopium, P. expansum, P. roqueforti, P. verrucosum, P.
viridicatum v.v...

¢) Biverticillata: Cudng bao i phin phanh ca vé hai phia
déu din, d5i xtmg. Dai dién la P.islandicum, P.purpurogerum,
P.rubrum, P.rugulosum v.v...

d) Polyvertiallata: Cung bao tir phan chia thanh nhanh
nhiu lan dbi xémg hoic khong d6i ximg. C6 mit trong nhiéu
loai san phiam néng nghiép, cong nghiép, ngii cbe, hoa qua.
Sin sinh nhiéu loai doc t6 quan trong cd hai déi véi chan
nudl.

12. Phialophora: Soi nim mau tdi, khi gia cudng bao tir
mau 16, nge‘in, thé binh rét khac nhau, bio tir tran, hinh oval,
mét (¢ bao. Dai dién Ia Phialophora fastigiata va P. hoffmanii.
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13. Rhizopus: Soi nam phan nhanh vi thanh tim, hinh
thanh ré phu: cudng biao t& moc truc dién ngay trén "gdc".
Nang bao tr ¢6 mau den, ¢ tru & dau soi, vo nang bao tir dé
v@. Bao tirkin hinh tron hay hinh oval.

Trong trang thii kho c6 thé ton tai duge lau dai. Pai dién
la Rhizopus stolonifer. C6 mat o cac loai hoa qua, banh my,
rau. Rh. oryzae ¢6 mit & cac ving nhiét doi va a nhiét ddi,
ving Pong Nam A. Rh. microsporus duge sir dung trong cong
nghiép 1€n men dau tuong

14. Scopulariopsis (Microascus): Cubng bao tir phan 16n
phan nhanh, phan trén ¢6 mot nhém thé binh, bao tir tran ¢
mau ndu vang (khong bao gio c6 mau xanh nhu Penicillium),
mot té bao hinh tron thanh chudi. Dai dién 14 S. brevicaulis ¢
trong cac loai thuc vat, gay bénh cho ngudi. S. fusca c6 trong
d4t, rom va cac chét Khac gay bénh cho con ngudi.

15. Sporotrichum: Cubng bao tir phan 16n khéng phan
nhénh, ddng déu, bao tir khong c¢6 mau sic, mdt t& bao hinh
qua 1&, hinh thanh trén diu nit mdi soi. Pai dién 13 S.carnis
lam hur hai thit uép lanh.

16. Thammidium: Cudng bio tir mang nang 1ém bio tir &
dAu chdt va phin dudi cudng ciia soi phan nhanh.

17 Trichodema: Cudng bao tir phan nhanh rat manh, thé
binh hinh chai dimg riéng [é thanh timg nhém bao tr mau
xanh sang, mét té bao, két thanh diém tam nho, khuan lac
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mau xanh sang. Pai dién 1a T. lignorum va T.viride, c6 mat
trong dat, gd muc va giay.

18. Trichothecium: Cubng bao tir dii, don gian, ¢6 vach
ngan, bao tir dinh trén dau cuéng don le hodc thanh nhoém,
nhung khéng thanh chudi. Bio tir thuong ¢b 2 & bao, mau
sang hinh clip, dai dién 13 T. roseum. ¢6 mat trén gd, gidy,
hoa qua, rau, cic sin phim 1&n men.

19. Sporendonema (wallemia): Khuin lac c6 mau nau
t&i mau vang cam.

Mot $6 ndm mdc thudng thiy trong thic an chan nudi va
nguyén lidu thic in chin nuéi & mién Bic Viét Nam (Két qui
nghién ciu tir 1986 - 1991, B4 mén VSTY):

1. Aspergillus sp. 7. Penicillium sp.

2. Mucor sp. ’ 8. Rhizopus sp.

3. Absidia sp. 9. Fusarium sp.

4. Syncephalustrum sp. 10. Geofriticum sp.

5. Alternaria sp. 11. Trichothecium sp.
6. Pullulana sp. 12. Cladosporium sp.
Mot s6 loai thudc Aspergillus sp.

1. Aspergillus flavus 7. Aspergillus nidulans
2. Aspergiilus fumigatus 8. Aspergillus ustus

3. Aspergillus ochraceus 9. Aspergillus wenti

4. Aspergillus niger 10. Aspergillus sidowi
5. Aspergillus candidus 11. Aspergillus parasiticus
6. Aspergillus glaucus 12. Aspergilus oryzea
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Mucor racemosus
Fusarium sp. Dai va tiéu bao t
(Maxcroconidi & Microconidi)

Aspergillus fumigatus
Rhizopus sp.

Hinh 1.1: Mot s6 loai nim méc thuomg gap trong cic thire n
va nguyén liéu thirc an chan nudi
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1.3. POC TO NAM MOC VA ANH HUONG CUA NO

VOT1 VAT NUOI

1.3.1. Dc tdo nam mac

Cho dén nay, ngudi ta da phat hign khoang 300 chit doc

nam mdc, trong d6 ¢o 20 chat doc giy nguy hieém ddi véi con

ngudi va vat nudi. Nam mde phét trién trén tuong thue, thuc

pham d 1am suy giam ham lirong cac chéit dinh dudng cta co

chat, con san sinh ra cac doc td. Mot s6 ngli coc nhu ngd, lac,

dau. cic loai hat ¢ dau thuomg rat thich hop cho sur san sinh

déc tO cua nam moc

Mot 56 dbc to va sy ¢o mit clia ching o ngii coc:

Péc 16 Ngé Gao Mi
Aflatoxin ’ + +
Citrinin + + +
Ochratoxin + + +
Sterigmatocystin + +
Zearalenon + +
T-2Toxin + +
Nivalenon + +
Diacetocyscirpenol (DAS) + +

]

Trong nhimg diéu kién thich hop nhu nhiét do, o am méi

truong, ham lugng nudc trong vat chit va phuong thirc bao

quan da tao diéu kién d& nam moc phat trién va sinh truong,
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san sinh ra doc 6. O ngo, kho lac da phat hign thdy ham
lwong Aflatoxin rat cao.

Theo nhigu két qud nghién clu trong va ngoai nudc: ham
luomg Aflatoxin c6 thé tir 1000ppb t&i vii nghin ppb. Sur ¢
mat cua ddc td nim méc trong thirc an chdn nudi da dan dén
cac hau qua sau:

1. Tang chi phi thic dn/1kg tang trong

2. Giam trong lugng thu duge do chiam 1ém

3. Ty 1 6m va chét do cac bénh duong tiéu héa va hd
hap cao.

4. Giam sirc dé khang véi cac bénh truyén nhiém, dic biét
la bénh Newcastle, bénh Gumboro, bénh do Salmonella va
bénh cau trung (coccidiosis).

5. Giam san lugng trimg, giam ty 1& 4p nd. Gay chét phdi
va nhieu truomg hop sdy thai, dé non.

6. Néu lidu ddc t6 di Iom s gay chét hang loat gia sdc va
gia cam.

7. Néu ligu khong dii 16n ¢ thé gay 6m., cdi coc, XU 16ng,
vang da, phan 16ng va dan dén chét.

8. Gay ton du doc t6 trong md biao vi 6 chic lam anh
hudémg téi sic khde ngudi tiéu ding do an phai chit doc tdn
du trong thit, trimg, sira va phu tang.

Cho dén nay, cic nha khoa hoc di biét duoc diy di chc
dac tinh sinh hoc va doc tinh cla nhiéu loai doc td khac nhau.
Nhiu loai nAim mdc c6 thé san sinh ra cung mdt doc (6.



Bing 1.10: Mot so6 doc té nam méc va nAm moc sinh déc to

1 | Aflatoxin B,, B, Aspergillus flavus va A. parasiticus
Aflatoxin G, G,

2 | Patulin Aspergilius clavatus, A. terrus,
Penicillium patulum, P. clavitarme, P.
expasum...

3 | Ochratoxin Aspergillus ochraceus, A. alliaceus,
Penicillium viridicatum, P. ostianus...

4 | Citrinin Aspergillus candidus, A. terrus,
Penicilllum citrinum, P. expansum...

5 | Zearalenol Fusarium roseum, F. equiseti,

F. gibbosum, F. moniliforme, F. inivate...
Monilitormin Cac chlng thudc Fusarium
T-2 Toxin va Fusarium tricintum, F. solani, F. equiseti,
Diacetocyscirpenol | F. gramminarum..,

B8 | Alternarial Alternarial alternatal

9 | Sporidesmin Phytomyces chartarum

10 | Fumatoxin Aspergitlus fumigatus

11 | Sterigmatocystin Aspergiilus nidulans, A. ustus, A.
versicolor

12 | Nivalenol Fusarium nivale

13 | Vomitoxin Fusarium graminearum, f. roseum

‘14 | Islantoxin Penicillium isladicum

Nhiéu dbc td cling da duoc nghién ciu va xac dinh dde tinh
(bang 1.11). C6 thé chia doc t6 nAm mde thanh 6 nhém khéc

nhau, dura trén tinh chét giy ddc, t8 chiic bénh 1§ va sinh hoc.
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Bing 1.11: Tinh chit Iy va héa hoc
ctia mét sé déc té nam méc

1 Tronnglém TBU;]
Tén doc t& Céng thirc higng néng Dung moi Dung mar | song
phéan chd hoa tan hap thy | hap
w y thu
268 Ruqu 223
Aflatoxin B, C,H,:.0, | 312 269 Axeton Ethanol | 265
......... ’|  Cloroform | 382,
220
Atlatoxin B, C,yH, 0, | 314 | 287 nt Methanol | 265
_______ ] . | ss3
243
. 244 257
Aflatoxin G G, ,H,0, | 330 46 nt Ethanol 264
SRR R A A AU R 362
217
Aflatoxin G C,H,0, | 330 {230 nt Methano! | 245
________________________________________________________________________ 365
226
Aflatoxin M, C.,H,0, | 328 | 229 nt Ethanol | 265
....................................................... . | 857
Ruou 215
e X Y AT R (O
222
Citrinin C,H,O; | 205 | 175 Ethanol | 253
ISR S R I S § 319 |
i 208
Sterigmatocystin | G, H,,0, | 324 | 246 | Clorformpyridin | Ethanol | 235
329
o PP O 110 [ Ruou, Cloroform | Methanol | 276
 Pairelin GRO. | 1541 14| axeton  Ethanol | 275
164 236
Zearalenol C,H,0, | 318 165 Ete 274
S .J  Cloroform —f 316
3 : 151 Clotarform
T-2 Toxin L C,fH?fO6 "446 152 Ruou r
Diacetoxyscirpeno! C,QH“O, 366 12121 nt

....... 59 e C

LDeoxynnvalenol CH,.0, | 296 153 NuGe L EthanolJ _Zjﬂ
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Bang 1.12: Anh huong cia déc té nim maoc doi voi
cdc co quan trong co thé

TT Déi vai co quan ndi tang Déc 16 tac déng

Allatoxin, Patulin,
Sterigmatocystin ,
Luteoskyrin (Islantoxin),
Penicillin axit

1 | Gay ung thur gan

Atatoxin, Ochratoxin,

2 | Déc voi gan \ \
' Ja Rubratoxin, Luteoskyrin

3 | boc vai than Ochratoxin, Citrinin

e Zearalenol va mét sé cac
4 | Bdc véi cac co quan sinh duc

5 | Déc véi than kinh Esgotamin, Citreoviridin

2

T-2 Toxin,
Diacetocyscirpenol,

i Nivalenol, Deoxynivanenol,
Sporidesmin

6 | Boc vai da va niem mac

Mot vai doc b co thé anh hudng dén nhiéu co quan to
chiic khac nhau nhu Aflatoxin. Aflatoxin la doc td duoc biét
dén 1a tac nhan gdy ung thu gan, nhung con ¢6 tac hai dbi véi
than va nhiéu 8 chitc khac ciia co thé gy suy gidm mién
dich.



Bing 1.13: Péc tinh ciia mét sé déc t6 nam moc dof voi
dong vit thi nghiem (LD, - mg/kg trong Iupng)

) l

Poc té cvoI; Chudt nhat igﬂgt :;Z: Ga con
Aflatoxin B, 0,36 9 0.56 0,26 | 6,5-16
Aflatoxin B, 17 - - - -
Aflatoxin G, 0,78 - - - -
Aflatoxin G, 3,45 - - - -
Citrinin - 35 47 - -
Ochratoxin A 0,5 - 32 6,0 3,4
Palrelin - 35 15 - -
Diacetoxyscirpenol |  ~, 23 0,75 - -
Monitiformin - 20,9-29,1 - - -
Deoxynivalenol - 70-76 - - -
Zearaleno! - 3,04 4 1,21 40
T-2 Toxin > 500 > 5490

1.3.2. Mt s6 doc té nam va anh hudng cda chiing dai
v(oi vat nudi

1.3.2.1. Esgotin

Esgotin 1a doc t6 cua nam Claviceps purprea, nam ky sinh
trén cac loai hat ngli ¢6¢ nhu yén, mach, mi, trén co Ovary
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hinh thanh cic dam khuan lac mau tdi xam, nAm mdc san sinh
ra cic hach nim goi 13 Seletoria esgotin cé 3 doc t3 chinh 13
esgotamin, esgotoxin va esgometin.

Tac dong cla esgotin chinh 13 12n he thin kinh 1am cho
con vt thé nhanh, mach nhanh, hén mé va co thé bi lidt

Téc d6ng khac la lam cho con vét bo an, an it thirc an.

Esgotin 4nh hudng dén sy sinh san va phit trién ciia con
nai, & luong 0,3-1% cila Selctoria trong thirc dn c6 thé lam
cho lgn nai sinh san kém, trong luong so sinh bi giam, ty 1&
nudi séng ciing giam - lon c6 thé bi mét sita trong thoi ky nay.
Co t&i 50% dan bi anh hudng. Esgotin lam ngén can qua trinh
hinh thanh prolactin trong giai doan cudi ctia thoi ky ¢6 chira.
Nhiéu nghién ctm thi nghigm chimg minh rang Esgotin khong
Iam cho lgn néi bi sy thai trong thoi ky c6 chira.

1.3.2.2. Fusariumtoxin

Fusariumtoxin 12 mét nhém lén cac doc 6 thudc nim
Fusarium - c6 mit trong vung khi hau lanh Chau Au hon 1a -
cac nudc khac.

Nhom chinh trong cac doc t6 cua Fusarium la

Trichothecens va Zearalenol.

+ Trichothecens:

Trichothecens ¢6 ngudn géc tir nhién lodi nim nhu
Calonectria,  Gibberella, Myrothecium,  Stachybotrys,
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Cephalosporium trong d6 1/2 la thudc Fusarium Trichothecenes
vOi dai dién chinh la T-2 Toxin va Diacetocyscirpenol (DAS).

a) Anh hudng ctia T-2 Toxin va DAS déi véi vit nuéi

T-2 Toxin va DAS anh huong Ion dén cac vat nudi dic
biét 12 lgn va gia cam.

* Anh hudng déi véi lon

T-2 Toxin vi DAS gay kich Umg 1&n da lam cho con vit
khé chiu. O luong doc t6 cao 6 thé din dén su hiiy hoai da,
DAS va T-2 Toxin ciing giy giam bach cau, viém da day va
rudt, yéu co tim, 1am sdy thai va giam kha nang tai tao mau.
Lon #n phai thitc &n c6 chia T-2 Toxin hoac DAS c6 thé dan
téi giam trong lugng, di ia chay, bo an hay an it va gay nén
mira. ,

* Anh hudng véi gia cam

- P&i v4i ga con va ga do: T-2 Toxin trong thirc in da
Iam giam sinh truéng va phat trién. D4u higu bénh 1y dic
trung 1a xuat hién cac t5n thuong nhe mun nude & dui va
chan, niém mac miéng bi loét va bao phu bdi 16p keo day
gidng nhu casein. Ciing giéng nhu T-2 Toxin, Neosolaniol,
Verrucarol, Fusarenol-x c6 trong thirc dn chin nudi gay roi
loan tiéu héa, giam phat trién, 16ng xi1, rdi loan trao déi sic
td va than kinh.

- Di voi ga mai dé: san lugng gidm sit, mot dan ga
dang dé gom 2.800 con bi nhiém DAS va T-2 Toxin trong
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thirc an da lam giam san lugng trimg tr 2.423 qua con 150
qui. Ga mai dé cling giam tdng trong do giam thic an, 1a
chay va mao xanh tim. Néu kéo dai qua trinh nhigm doc
DAS va T-2 Toxin trong thiic 4n s& dan dén tinh trang budng
trimg thoai héa va teo giam. Trimg déi khi bj tco vo, trén
mit vo xuat hién 1op ph:fln vOl mau vang. Niém mac miéng
bi loét. phii mdt 16p mau vang, 16p bua kho day lam thic dn
com i&n khién con val khé o thé khép miéng lai. Long trd
nén xo, thé, kém bong muot.

Gan & nhimg con vit ¢ ton thuong & miéng.trd 1én c6
mau ving , thin sung to chira day urat (mudi urat), tham-
dich mau vang, loét cuc bd & niém mac miéng. Trong mé
xuit hién cac go thé day. Phan tich thic in cb t6i '3mg T-2
Toxin/kg.

- Déi véi ngbng va vit

Ngdng va vit in phai thirc an c¢é chaa T-2 Toxin da gay
ra cic trigu chimg bd in, nudc udng nhieu va giam van
dong. |

Niém mac thyc quan thoai héa, hinh thanh mang gia
niém mac, duong tiéu hda trén thoai hda nang, 1dp bidu mo
dudng tidu hoa ciing bi thoai hda, nhiéu chd viém va pha né,
t& bio bigu mé dng thin bi thoai hda

b) Co ché tic déng cia Trichothecens vdi vit nudi

Phan lon cac Trichothecens doc véi da, giy nhimg 3n
thuong tham dich déi véi 16p niém mac miéng. dan dan
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chuyén thanh miun vang xam. Céc t6n thong phia dudi 1ép
niém mac gy loét, dic bigt 1a loét & 1op dudi gan tuyén nude
bot thoéng ra ludi va vom miéng. Chit dich tiét ra doc theo be
va vién mép phia bén trong md - giai phau té chitc bénh 1y
cho thiy sy hily hoai 16p biéu mé dudi 1dp niém mac, loét va
dich ri viém cung véi cac & bao bach ciu, t& bao viem tao
thinh [6p mang day cla dich tiét, xic vi khuan, khuin lac vi
khuin va ca thic an.

T-2 Toxin va DAS c6 tac dong gan gidng nhau, cd thé
giy ngd doc cip tinh va man tinh. Trong cac truomg hop ngd
doc thuomg thiy sy hily hoai céc 18 chite va co quan tao méau
xudt hién rat sém. Sau mot vai gior tring doc da cd s suy
giam cac t¢ bao bach huyét, nhung su phuc hoi lai xay ra
nhanh chéng sau 72 gid. Song song vdi sy suy giam cic @
bao mau ]a hién tvong chay mau, thi mit viém, bifu mod dng
mit bj gian, biéu md duomg tiéu héa ciing bj hiy hoai, 16p
niem mac da ddy va I6p bi€u md cda chin 16ng con vér tang
qua trinh phan gidi va din dén cai chét.

Nhiém déc mian tinh lam suy giam trong luong co thé,
bién A6i chét sic 6, thidu mau, 16ng xo va thé, cic md 1ao
bach huyét bi teo lai, tuy xuong ¢4 mau do nhat hay mau
vang, gan ¢6 mau vang, doi khi chay mau gan. Giai phau
bénh [y cho thiy su suy thoai v hoai tir cic 6 chite tao méu,

t€ bao gan va dng mat, niém mac duong tiéu hoa, 16p bigu md
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cua gai chan 16ng. Gan thodi hoa dang thoai hoa khéng bao,
thoai héa m&. Ong mat dan, tuyén giap trang bi teo lai, ¢

chita cac chat keo xam va cac té bao bigu md khéng 1.

Nhiém doc T-2 Toxin con giy ra cac mang casein hba &
dudng tiéu hda phia trén, dic biét 1a & miéng va hau. O vit
con phat sinh cac triéu chimg va bénh tich nhir gidn thuc
quan, mé diy ra, loét phan dudi 16p niém mac, teo cic co
quan tao mau.

* Sinh san va dé trimg: T-2 va DAS lam giam sat ty 1€ de
trimg & ga Leghorn do giam thixc dn thu nhan, giadm ting
trong. Ty 1& 4p nd va chat luong ga ciing bi gidm sit dang ké.
Hiéu qua str dung thirc 4n kém.

* Mién djch: Cac Trechothecens déu giy hién twong suy
gidm mién dich do ching tic ddong dén cac co quan hinh
thanh mién dich nhu hach, tdy xuong. Tuy nhién ciing chua
c6 nhiéu bang chimg chimg minh sir suy gidm mién dich & ga
Leghorn va ga Tay

* Poc véi than kinh: T-2 Toxin anh hudng dén co quan
thin kinh, lam mét thing bang va cic hoat dong phan xa
chinh xac khéc bi anh hudng. Tuy nhién ciling chua c6 nhiéu
thi nghiém chimg minh.

* Sur dao thai ton dir: Gan la co quan phan gii va bai xut
dbi voi T-2 Toxin. Sau 4 gidr an phai thi luong T-2 Toxin 12

cao nhit & gan, 0 mit va rudt 13 sau 12 gio. 82% T-2 Toxin
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duoc bai xuét ra khdi co thé sau 48 gid, T-2 Toxin con ¢b thé
thay trong trimg, chit thai cda T-2 Toxin thuong qua duong
titu hoa, qua phan. Nguoi ta thay ddng phan clia T-2 Toxin
qua phan [3 HT-2 toxineosolaniol, T-2 tetracl vi 8 chit phén
giai khong xac dinh khac, khoang 0,17% T-2 Toxin xam nhap
qua trimg. '

1.3.2.3. Zearalenon (F-2 Toxin)

Zearalenon [a dc 6 cha Fusarium, anh hudng manh dén
sinh san va phat duc ca lon va gia cam.

a) Péi vdi lon

Tri¢u chimg bénh 1y khac nhau theo lira tudi, & lon cai hau
bi néu dugc @n thic in ¢6 1-5 ppm di cd thé nhanh chéng gay
viém dudng sinh duc, phit 4m hd va am dao, hién tuong dau
bubt & cac bd phan sinh duc 1a rit phd bién. Lon nai hau bj an
phai thitc &n ¢6 2 ppm trong 90 ngay cb thé phat trién binh
thuomg, khong cé sy thay déi gidi tinh va khong 4nh hudng
dén chirc ning sinh san. Anh hudng clia lon cai hoan toan
khac v&i lon nai hau bi. O Iugng 3 -10 ppm c6 thé giy mat
d6ng duc & lon naj néu nhu 4n chat doc trong chu ky dong
duc. Tac dong gay ic ché dong duc la do thiéu progesteron
trong mau. Nhiém doc Zearalenon dan dén say thai & cudi
giai doan thir 2 clia chu ky 3 thang, nhumg ciing rat khac nhau,
tuy thudc vao progesteron tr thé vang. Nhidm doc té
Zearalenon & lon me lam cho lon con ¢6 thé bi nhd hon, dic
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biét 1a bao thai bi giam kich thudc ¢ giai doan trude khi bam
vii0 ¢4 tir cung thudmg 7 -10 ngay sau khi thu thai v khi nang
sdng sot rit mong manh, kho ton tai duge dén ngay thir 21,

Lon con sinh ra tir ion me dugc dn thac an c6 Zearalenon
xuat hién nhimg triu chimg bénb 19 nhu phinh to co quan
" sinh duc bén ngoai-va tr cung bén trong. O lon duc bao quy
dau phinh to, lgn duc hdu bi ¢o thé giam phat trién tinh duc
va ting kich thude tinh hoan. Lon truéng thanh hau nhu
khong bi anh hudng cua Zearalenon, thim chi liéu tdi 200
ppm.

b) Péi voi ga dé

Ga d¢é an thirc an c6 chira Zearalenon da lam giam ty 1& dé
trimg, trimg khong dohg déu va chét luong xdu, ty 12 ip nd
giam thap. Nhiéu ga dé khong d& duoc 1a do st ton tai cla cac
1dng db trong dudmg dan trimg. 6ng dan trimg bj casein héa
do viém man tinh. Midc progesteron trong huyét thanh giam
thip nhimg cstradiol khong bi anh hudmg. Thi nghiém
Zearalenon trén ga Tay cho thiy ga Tay min cam hon, dudng
sinh duc cling nhu cac co quan sinh dyc chju tic dong cla
hocmon bi anh hudmg. Lidu lugng tir 100-800 mg/kg trong
khiu phin hoic Smg/kge trong luong hodc 19 mg/ga.

* Bénh 1y: Qua trinh nhiém ddc lam ting trong luong tii
Bursa fabricius, trimg roi vao mang xoang bung, 6ng dan
trimg phinh o ¢é vach mong va chira day the dich. Ga do ¢
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sitc chiu dung tt véi Zearalenon, vo trimg ga day Ién. chit
luong trimg giam sat, giam ty 1& dé trimg.

* Mién dich: Bach cAu giam va chii yéu giam lympho.
Khong c6 s thay dbi cac thong s6 méu, protein tdng s, canxi
(Ca), photpho (P). photphataza kiem va cholesterol.

* Po thai: Zearalenon phén bo chinh 1 & gan va mai, bai
tiét cha yéu qua phén; co, md bung, da déu c6 ham luong ton
du rdt it. y va B Zearalenon dugc thdy & gan va phén.
Zearalenon con thiy & huyét nrong, phéi, tim, gan va than. T
I& (%) cua Zearalenon la tiy theo thoi gian. Ca y Zearalenon

vi B Zearalenon déu & trang thai sulfat hoac glucuronid.

8] ga Leghorn, 94% Zearalenon duoc bai tiét ra phan sau
72 gid, 1/3 chit duoc .xac dinh 1a Zearalenon - 1/3 khac la
chit dong phan. Long do trimg c6 chira Zearalenon sau 72 gioy
cho an, co khéng ton dur Zearalenon sau 72 gio.

1.3.2.4, Ochratoxin

Ochratoxin 12 ddc (6 véi than.

a) Péi voi lon

Trong thitc an c6 chira 1 ppb gy ra giam trong luong,
khat nude va hidu qua thirc 3n bi giam thap. Liéu thap 200
ppb trong nhiéu tuan 18 da gily ra nhitng ton thuong & than.
Triéu chimg khac la lgn 1a chay, b an, than cing va xam lai

khi md.
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Nhimg thay d6i bénh ly khac bao gém uré mau, protein
huyét thanh, ting men chuyén héa amin, lam ting luong
Glacyl va protein nigu.

Ochratoxin, citrinin va axit penicillic gay ra viém thén
mang tinh chat thoai hda cac dng gdp do qué trinh phat sinh
cac soi k& md, gan hay hoai dang thoai hda ma, loét da day
va cic tén thuong khac trong trudng hop bénh kéo dai.

Chin doan bang cach phan tich Ochratoxin trong thirc in
va trong than tuoi.

b) Ochratoxin & gia cam

Ochratoxin trong thirc dn lam gidm ting trong, giam hiéu
qua chuyén héa thitc in & gia cam, trao ddi sic t6 bi rdi loan.

Ga nhiém doc Ochratoxin din dén di ia chay, phan ¢6
nhigu urat, vd trimg ¢6 ph phan mau vang. Trong thirc &n t
nhién cia ga ¢6 chira Ochratoxin A,B va C theo ty 1& 90:8:2,
vi vay it tim thay Ochratoxin B va C trong miu phan tich.

* Bénh thyc nghiém o ga

Ochratoxin gy bénh chil yéu cho thin nhimg ciing ¢é anh
hudng dén gan, dén mién dich v tao maw. Nhiém ddc
Ochratoxin ciing anh hudng x4u dén cac bénh truyén nhim
khac nhu bénh Gumboro hoic bénh ciu trung.

Triéu chimg bénh biéu hién sy giam hoat dong ty nhién va
nhiét do co thé. Liéu 4 cip tinh c6 thé lam giam cac thong sb
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phat trién: trong luong, tiéu tén thirc in, rdi loan trao ddi sic
t6, sin luong trimg, chit luong vi ty 18 4p nd.

* Bénh tich:

Lieu chét cip tinh giy ra cac t3n thuong & gan, tuy va
than. Than sung to cb chita cac chét urat mau tring trong nicu
quan, trong than, tim, co tim, gan va lach.

Nhimg thay d6i bénh 1y giai phau chinh 13 viém than éng
cap tinh dang try protein va tru urat. Viém v thoai hoa cuc
bd bidu mod 6ng luon, & mét sb bénh phe‘{m cb thoai héa khong
bao, bao twong, thoai hda cuc bd té bao gan, cac héc chia soi
huyét - co quan tao mau bi hily hoai, giam bach ciu trong
lach va tai Fabricius.

Liéu gay chét a cép o ga Tay, vit va ga do lam ting trong
lugng gan, thin va giam trong lugng co quan tao bach cau.
Thin ¢6 mau xam nhat. Mit ¢4 mau xam va nhot, rudt viém
cata.

Viém rudt cata lién quan dén sur gidm chét keo, mic du
viem ddng vai tro chinh. O ga do con phat sinh hién tugng
mém xuong, giam kich thudc xuong chan va xuong chay dé
gay.

Gi4i phiu bénh 1§ cho thay sur rdi loan tao xuong, mang
ndi md, su tao thanh xuong bi ton hai va phat trién bénh ly.

Thay dai bénh ly & than bao gom hinh thanh céc tru éng
din, tang sinh bidu md dng, cac té bao vieém xuit hién trong
cac ng than ctia ga va vit, niém mac bui chu than day lén.
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Ochratoxin giy thoai hoa khong bao o gan, glucogen
tang trong mau. & vit thoai héa khong bao, co chira nhiéu
md. O chim cat Nhit ¢é hién twong dan dng mat, nhan té
bao sung to, giam bach cAu trong cac ving hach rudt.

Nhiém d6c Ochratoxin min tinh lam gidm chirxc ning
cha than nhung khong o nhimg tén thuong qua giai phau
benh 1§, chi c6 on thuong nhe & éng luon gan, luon xa. Té
bao bidu mo sung 1&n, sung t& bao nhén, ting qué trinh phan
bao gian phan. Ty lap thé phat trién thanh dang vong, ting
Ién vé kich thudc va sb lugng cla hat, xuét hién cac hat m
nhé trong nguyén sinh chit. O ga do, tii tiu ciu va mang
bigu mo bi day lén r6i thoai hoa.

* Sinh trudng va san xuét trimg

Ochratoxin lam cham trudng thanh vé giéi tinh, & ga dé
san xuét trémg bi giam trong vong 2 tuin. Trong luong co thé
giam - giam 1y thirc an, giam kich thudc trimg, trong luong
trimg va chét lugng trimg bi gidm, uéng nudc nhiéu, mio
xam, co thé chét.

MG kham thay trong luong gan, thin khong c6 gi thay ddi
vé gidi phau va (& chite. O chim ciit ¢6 thé lam giam ty 18 4p
né do chét thai ngay tir ngay dau. Ty I¢ ap né gidm & ga
Leghorn.

* Mién dich: Sy suy giam mién dich 12 do su teo giam di
cia tuyén Thymus, cling nhur cac 8 chiic tao mau déu bi anh
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hudng. Mién dich té bao bi giam di dbi véi ca gh do va ga
Tay. Ham luwong globulin mién dich huyét thanh bi giam.
Ochratoxin ciing nhir Aflatoxin giy ra sy man cam véi bénh
truyén nhiém nhr Coccidiosis (cau tring).

* Sinh héa mau: Lam tang luong axit uric trong mau la
dac trung cGa nhiém doc Ochratoxin & gia cam: tang
photphataza kiém, cholinesteraza va ting s chuyén héa
glutamin, giam protein toan phZ’m, choleslerol, caroten, canxli,
photpho, kali va glucoza.

Hinh 1.2: Mér s6 doc t6 ndm Fusarium (Nhém Trichothecens)

H H
0 H
-OH
O i --H
! R
OHCHZOH
EHaon OAC
2 (B) Nivalenol R=0OH
(A) T-2 toxin Deoxynivalenol R=H
H H
0
0
o~ T
O(%CH=CHCH3
)
(C') Crotocin (D) Satratoxin H
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* Ao thai vi tén du: Ochratoxin A phin bé chinh & than,
luong it hon & gan va co. Ochratoxin bi dao thai ra khéi té bao
bidu mé trong vong 48 gid. Ochratoxin ¢6 trong long A trimg
va long tring da anh buéng dén sir ap né. Ochratoxin trong
trimg, ¢ 1ién quan dén Ochratoxin ¢d trong thirc an.

Ochratoxin duge dao thai qua mit vao phan va qua nudc
giai, ton du & gan va than. Sy ¢6 mat Ochratoxin trong xuong
Ja do ¢6 ham luong cao trong thirc an. Chét ton du chi ton tai
trong thoi gian ngan va bi loai thai sau khi ngimg thirc in cb
chtra Ochratoxin.



Chuong 11

NGUON GOC, DAC TiNH LY, HOA,
SINH HOC VA PHUONG PHAP PHAN TICH
XAC DINH AFLATOXIN

2.1. ASPERGILLUS FLAVUS VA ASPERGILLUS
PARASITICUS
Aspergillus flavus va Aspergillus parasiticus thudc ho
niAm cic, 1a loai nAm san sinh ra Aflatoxin trong tu nhién va
trong méi trudmg nudi ciy nhan tao. Day 12 loai nim kha pho
bién, c6 thé tim thfiy trén kh{ip dia ciu, dic biét la cac nudc
" nhiét d6i. Hai loai ndmenay c6 thé phat trién trén nhiéu loai co
chit, cac loai hat c6 dau, tham chi ca trén bdt ca v thit giéu
protein. Thitc an chdn nudi, nguyén liu lam thixc dn chan
nudi 12 nhimg dbi twong thich hop nhat cho sy phat trign va
san sinh doc 16.
2.1.1. Hinh thai hoc
Trong tu nhién, cé thé dé dang phén biét duge lodi nam
nay do chiing c¢6 mau sic dé nhin. Miu vang luc hay mau
xanh luc cta dam bao ur khi chin bam trén cic mam cia hat

hodc phat trién trén cac k& gira hai phién cia hat, khi tach ra
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¢6 thé nhin thiy rit 1. O cac khe giita hat lac hay 16p mim

clia hat ngd bi mdc ¢o thé quan sat thiy bao tir.

0 20M

Hinh 2.1: C4u tao vi thé ctia Aspergillus flavus Link - co quan
sinh sin bao gbém bong (sterigmata), thé binh 1 16p va 2 16p
(metular) va bao tur (conidi)
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Trén moi truong nudi cz‘iy nhin tao. trén thach Sabouraud
hay Czapek Doc hinh thanh khuan lac sau 24 gid, khu vice
frung tAm ¢6 mau vang nhat. ria mép mau trang min. Sau 48
gid hinh thanh nhiéu bio tir mién trung tam. xuit hién cac
khbi bao it chin, mau vang nhat da chuyén sang mau vang
luc. Tir 72-96 gidy, khuan lac phat trign manh va dat cuc dai &
ngay thit 6-7 khi nudi cay & nhiét do phong. Khuan lac ¢o
kich thudc 61 4-5 cm, hinh thanh nhiéu vong tron déng tam
déu dan, thuong c¢6 5-6 vong tron mau xanh luc trén bé mait
khuan lac, rit d& phén biét voi nhiéu loai nAm mdc khac.

Quan-saf dic didm vi thé dudi kinh hién vi & bi s6 thip
(X16) ciing cb thé phan biét duoc do co quan sinh san cla
loai nam nay rit phong pha.

Co quan sinh san ¢6 hinh hoa clc. Bong tron ¢6 kich
thude tir 25-45 pm, gia conidi (conidiophores) moc thang ftu
soi xu xi ¢c6 kich thude tir 400-1000 wm; rong 5-15 pm. Bao
tik tran (conidi) hinh tron hodc hinh ovan, ¢6 duong kinh tu
2-4 um. Thé binh ¢6 hai 16p (biseries) kich thude tir 10-15 pm
va 3-5um, d6i khi chi ¢6 mot 19p (hinh 1).

2.1.2. Phuong phap phan biét A. flavus trong nhém A.
flavus oryzae (Dua theo khoa phan loai cua Thom va Raper,
1945; Raper va Fennel, 1965)

Trong nhém Aspergillus flavus oryzae ¢& 5 loai gom
Aspergillus oryzae Cohn, Aspergillus flavus Link, Aspergillus
parasiticus  Speare,  Aspergillus  micro-virido-citrinus
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Constantin Lucet va Aspergillus cffusus Tiraboschi. Ca 5 loai
nay rat d& nham lan voi nhau vé hinh thai hoc, v& mau sic
dién hinh trén mdi truong nudi ciy: loai Aspergillus oryzae
Cohn dugc str dung rong rai trong cdng nghiép 1&€n men dau
tuong, trong céng nghiép san xuit cic men (enzym) phuc v
cho cong nghigp 1&n men regu bia, san xudt thic in chin
nudi, do vay can phai dugce phan biét dé tranh nham lan véi 2
loai A. flavus va A. parasiticus san sinh doc t6 Aflatoxin.

Ca 5 loai nay rit phd bién trén pham vi toan thé gidi va
chiém phan dong trong Aspergillus. Chiing dugc biét dén do
sir c6 mat & nhiéu loai co cht khac nhau. Trong coéng nghiép
I&én men clia cic nude phuong Déng: ngii cde, san pham ché
bién wr luong thyc nhu banh mi, mi sgi, hang hoa lam b}“mg
da, thit, san phz‘;m tlr trimg, sira, ddu trong, nude hoa qua, rau
qua, hang dét, gidy; tir con triing, phén rac, tir phéi cta chim,
tr rudt clia bénh nhan... Ching con cb thé duoc tim théy trong
dit, dic biét ving dit 4m, ndng & cac viing nhidt d&i va 4
nhiét ddi. Cac loai néiy rit khac nhau vé hinh thai, mav sic
trén mdi truomg nudi cdy va quan sat rén kinh hién vi vé co
quan sinh san bao tir. Sur khac nhau lién quan t&i ngudn géce
thu thip miu phan lap ching. Mau phan lap tir dat cho thiy
chc bong bao tir 6 miu xanh vang va ¢6 cubng bio i ngin.
Cac chiing phan l4p tir gao va qua trinh 1én men turong & vung
phuong Péng thiy bong c6 mau vang nhat, gia bao tr dai.
vach mong.
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Tuy nhién nhém niy ciing cé nhimg dic diém chung i

- Mau sic khuin lac khic nhau tir miu xanh luc ¢ mau
xanh vang dam (Ivy green)

- Cudng bao ti¥ thd rap khong miy sic.

- PAu hinh ban cau, hinh cot hay g?m hinh ciu.

- Thé binh mét 16p hay hai 16p, thuong khac nhau ngay
trén mot bong.

- Bong khac nhau vé hinh dang tlr ban ciu téi hinh vom
trén céc dau nhé va hinh cau trén cac dau 16n.

- Blo tir thd khac nhau vé& mau sic.

- Hach nAm cé trong nhiéu chung, mau nau xam toi mau
den.

Hai t&n loai la A. flavus va A. oryzae da dugc sit dung
rdng rai dé chi nhém nay. A. oryzae da dugc sir dung théng
thuong ma khéng cin quan tam

2.1.3. Céc loai nim c6 kha néing sin sinh Aflatoxin

Nhur d biét, ¢ hai loai Aspergillus flavus va Aspergillus
parasiticus san sinh Aflatoxin vdi cac lwgng khac nhau thy
thudc vao chung nam, co chit, didu kién khi biu vi méi
truomg. Mot s loai nAim mde khac ciing cb kha ning sinh
Aflatoxin v&i wong rét it, vi du: lodi Penicillium puberulum
Bai, cac ching thude Aspergillus nhu Aspergillus tamariikita,
Aspergillus  niger Tiegh, Aspergillus ostiamis Wehmev,
Aspergillus ruper (Spiek et Brem), Penicillium citrinum
Thom. P.vanabile Sopp. P.frequentaus Wesil. Tuy nhién ctuing
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con nhiéu tranh cdi vi trong qua trinh phat trién, Aspergillus
flavus thuong lin véi nhidu loai ndm khac, dac biét Ia véi
Penicillium rubrum Stoll va khi d6 c6 thé-nbdm Aflatoxin 13
do Penicillium san sinh ra. Trong mdt s trudng hop khéc
ciing ¢4 thé nham lin déc (6 Sterigmatoxistin va Avecsin ¢
cAu tao hda hoc gan véi Aflatoxin.

2.1.4. Diéu kién san sinh Aflatoxin

Kha ning sinh déc 6 cla cac ching Aspergillus flavus va
Aspergillus parasiticus rat khac nhau. Diéu d6 phy thude vao
cac yéu td nhu chung nim mdc¢, cac co chit, cac yéu td nhiét
d6, do 4m cia co chat va moi truong.

a) Cdc chiing sinh déc té

Khong phai tit ca cac chiing Aspergillus flavus duge khao
sat déu san sinh ra Aflatoxin, chi ¢6 73% cé kha ning sinh
san Aflatoxin. Trong d6, 23% san sinh Aflatoxin ¢ mic cao
nhét (P4u Ngoc Hao va cong su, 1996).

Su san sinh Aflatoxin trong ty nhién cling rit khac nhau.
Aflatoxin B, duge tim thiy & hau hét cac ching thir nghiém,
Aflatoxin G,, B, ciing dugc tim thay & nhiéu chiing, trong khi
d6 Aflatoxin G, rat it gap.

b) Co chat va méi truong

Co chét 12 cac hat c6 diu, dic biét la hat lac va cac san
phim tir lac. Lugng doc tb chira trong lac cao nht. Cac chiing
phan lap tir cac hat khac nhau thuong khong thiy hoic rét it
kha ning sinh ddc t6. Ngay ci trén cing mot co chat (vi du:
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cac gidng lac khac nhau), kha ning san sinh Aflatoxin cta cac
chiing Aspergillus flavus cling khac nhau (bang 2.3). Nguyén
nhin cla hién tuong nay cb thé do mot s6 gidng lac ¢b tinh
khang véi Aspergillus flavus sinh Aflaloxin. Cac nha tao
gidng da dua vao co s& phat hién trén nhim tao ra nhing
giéng lac khong bi nhigm Aflatoxin. Diy |4 hudng nghién ctru
hip dan nhiéu nha khoa hoc nhim loai bd Aflatoxin khéi lac
theo cach ¢4 loi nhit.

Su hinh thanh Aflatoxin phuy thudce vao sinh khéi soi ndm
va thoi gian phat trién. Khéi lugng s¢i nidm cang nhiéu thi sur
san sinh doc t6 cang nhiéu va nguoc lai. Thai gian dat cuc dai
d€ san sinh Aflatoxin thuomg tlr ngay thir 6 d&n ngay thir 7 sau
d6 giam di. Ly do cua su giam luong Aflatoxin trong nhimg
ngay tiép theo 12 do qua trinh tir phan giai cha chinh ban than
nim méc. '

Nhiét do thich hop nhét d& san sinh Aflatoxin cha cac
chiing ndm méc. Ia tir 25-28°C. Néu nubi ciy Aspergillus
flavus & 45°C thi kha ning sin sinh Aflatoxin s& bi (rc ché.

‘Ham lugng nudc trong co thé déng vai trd rit quan trong
trong qua trinh hinh thanh Aflatoxin. O lac nhan c6 ham
lugng nude tir 15-30%, sy hinh thanh Aflatoxin xuét hién sau
hai ngay; trén gao cin lugng nudc la 24-26% va & ngd 1a tir
19-24%. Nhu vay co thé noi, su san sinh Aflatoxin dién ra rat
nhanh, dic biét sau thu hoach. Co chat cd ham lugng nudc
kha cao, thoi gian 1am khé kéo dai 1a nguyén nhan din dén
nhiém Aflatoxin.
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Bang 2.1: Kha nang san sinh Aflatoxin
clia mét so6 chuing nam

Trong .- Aflatoxin (mg/100m() _,
Tén ching fugng sai )
nam kh6/1000ml B, B, B,+B,
méi trudng | 1 |
Ala-2 | 26 | 38 | 232 7,0
Ala -6 46 17,1 14,4 31,5
J Ala - 8 3,7 15.2 1,4 16,6
NRRL2,, 4,3 27,7 20,8 455
ATCC 15517 53 28,5 24,0 52,5
) ATCC 15548 6,5 34,2 28,8 63,0
| ATCC 15547 2,1 0,1 0,1 0.2

Bing 2.2: Co chit va ty I¢ giita Aflatoxin duoc sén sinh
tir mét sé chiing Aspergillus flavus chuin

(Claude Moreau, 1968)
T Téng ] % céc Aflatoxin
Chlng nam MG truang lwong [~ T [ ]
A flavus nuoi cay Aflatoxinl B | B, | G, | G,
(mg/kg)
ATTC 1551 7TT6ng haop 45 871 4| 9 | <1
MRE, Lac 14 98 | 2 0 0
NRRL 2993 |Lua my 870 3| 9 | 48| 7
NRRL 2389 |My + Methionin 1700 | 44 | 11, 38 7
NRRL 2999 |Gao - 238| 63| 68| 0,9
NRRL 3000 |Saccaroza + a.amin 86 26 0 74 0
NRRL BOOQJ Saccaroza + a.amin 154 70 0 30 0
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2.2, AFLATOXIN

22.1 Ciu tao va cdc tinh chit 1y, héa hoc cia
Aflatoxin .

Cac Aflatoxin B,, B, vi G, G, da dugc nhieu phong
nghizn ctru xic dinh ciu tric héa hoc. Thoat dAu cic nha hoa
hoc da xac dinh duge c6 hai Aflatoxin ¢ cong thic C,H 0,
va C,,H,,0, v4i trong luong phéan tr twong tmg 312 va 328.
Hién nay hai déc t5 duoe biét 1a Aflatoxin B, va G,. Trong ciu
triic phén t& ¢ cac nhdm lacton va metoxyl, khong ¢6 nhém

“hydroxyl tr do. Aflatoxin B, ¢6 mau huynh quang xanh da
troi (blue), Aflatoxin G, - xanh 1a ciy (green). Aflatoxin G, c6
chita 2 vong lacton, Aflatoxin B, - 1 vong lacton. Sau d6 hai
Aflatoxin B, va G, cing dugc phat hién. Ching ¢é céng thirc
héa hoc hoan toan gidng véi Aflatoxin B, va G,, chi khac la
ndi ddi trong vong hydrofuran da bi khi (bang 2.4).

Nim 1966 Dutton va Heathcote di phat hién thay trong
moi truong nudi cay hai dan chét hydroxi-2 clia Aflatoxin B,
va Aflatoxin G, la Aflatoxin B,, va Aflatoxin G,,. Alicroft va
Carnaghan da nhan thay trong sita v thijt bd ciling cé cac dan
chit ciia Aflatoxin B, va B,, duoc dit én 1a Aflatoxin M, va
M, (Milk). Ca hai chat nay déu bdt mau huynh quang mau
xanh tim. O gan, than va nude ti€u cla ciru ciing tim duoe hop
chét nhir vay. Theo Dalezios va Wogan, trong nudc tiéu cua
khi ¢6 Aflatoxin P,, dan chat ciia Aflatoxin B,. Mot Aflatoxin
khac cling duoc phat hién goi la Aflatoxin 3B hay Parasiticol.
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Hinh 2.2: Ciu trijic héa hoc ctia Aflatoxin (Jones, 1977)
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Bsng 2.3: Tinh chit Iy hoa ciia cic Aflatoxin
(Townsend, Stubblefield va Beljiaans)

Hap thu | D6 quayT

TN pyigm
N | ‘ . .
Aflatoxin Cor,'|g uo['ug nong Huynh! tia UV |cuc quang
thauc | phan chi quang | trong hoc
W y EtOH | CHCL[a)D
Aflatoxin B, |CH,O,| 312 |268-269| Xanh |223265 .
lam | va 362
Aflatoxin B, |CH, O, 314 |286-289| Xanh | 222,265 o
. -492
lam | va 362
Aflatoxin G, |C H,0,! 328 |244-246) Xanh | 243,264 o
. -556
luc va 362
Aflatoxin G, |C,H,0,| 330 |229-231| Xanh |221,265| _ .
. -473
luc | va 357
Aflatoxin M, |CH,0.| 328 | 299 | Xanh |226,265 o
. R -280
tim va 357
Aflatoxin M, |C H,0O,| 330 293 Xanh | 221,264 _
L tim | va 357

2.2.2. Phuong phap phan tich Aflatoxin

Cé hai phuong phiap duge sk dung dé phéan tich
Aflatoxin: phuong phiap vat Iy héa hoc va phuong phap hda
sinh hoc.

2.2.2.1. Pmrong phap vit ly hoa hoc

Phuong phip niy dua trén nguyén 1y cac Aflatoxin dé
dang tach ra khoi miu phan tich bang cac dung méi hiru co
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phian cuc manh nhu cloroform, methanol, ethanol, axeton,
benzen. Cac Aflatoxin ciling ¢6 tinh khang hda tan trong cac
dung méi hexan, ete petrol, ete etylic.

Tur nam 1961, Sargeant vi céng sir da chiét xuat Aflatoxin
trong khd lac bang methanol. Pay la phuong phap don gian
dau tién, Aflatoxin duoc hoa tan trong methanol va dugc loal
m& bang cte petrol. Dung phuong phap sic ky 1op mong d&
tach Aftatoxin va duoc phat hién dudi anh sang tor ngoai UV
360nm.

Chiét xuit Aflatoxin bing cloroform cé thé tich hoan
toan Aflatoxin ra khdi co chét, duoc lam sach m& qua cét‘
hexan vh ete etylic, thu hoi lai bing cloroform, bbc hoi
cloroform va st dung cho phan tich tiép theo.

a) Phuong phip sic ky Iop méng (Thin layer
chromatography - TLC) '

Phuong phap sic ky 1ép mong duoc sir dung rong rai d&
xac dinh dinh lrong Aflatoxin lan dau tién vao nhing nim
1960 (Coomes et al, 1964, 1965). Thu tuc phéan tich st dung
cac ban dugc trang bdi Silica gel. Dung moi st dung cho
dung dich chay ban mong la chloroform: methanol va
chloroform: axeton (Pons et al, 1966). Viéc thém nudc vao hé
théng dung méi sé 1am ting khi ning hoa tan Aflatoxin.

Heé dung mét gém: nudce : axeton : chloroform (1,5:12:88
v/v) duge danh gia c6 khd nang hoa tan Aflatoxin tét nhat
(Stubbllefield,1969). Cac ban méng di duwoc chay qua cic
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dung méi chay duge dua vio chiéu bdi den tir ngoai (UV)
365nm. Cac vét mau phan tich ¢6 mau huynh quang xanh da
trdi hay xanh 14 cdy va c6 d6 dai R, duge so sanh véi cac vét cha
Aflatoxin tiéu chuan. Phuong phap nay c¢b thé xac dinh duoc
loong tr 3-4.10 4;.Lg (0,3-0,4 ng) (Coonmcs, 1965) (hinh 2.3).

Hinh 2.3: Ban sic ky 16p mong (TLC) bao gom cic Aflatoxin
B, B, G, va G, (mau chuin 1 va 4); mau diu wong (2)
mau ngo (3)

Moau ngé chi ra cic vét Aflatoxin B, va B, ¢6 d dai R rrong
duomg voi d dai R, ctia cdc vét Toxin chuin B, vi B,

Nhuoe diém cda phuong phap nay 1 phy thude vao ngudi

phan tich. Khi so sanh giita mau va cac vét clia doc t§ chuan
o thé ¢é su sai 1éch két qua to1 20-30%.
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* Phuong phap do mat do huynh quang trén may
fluorodensitometer

Fluorodensitometer c6 nhicu tién bo hon, chinh xac hon
so vi nhin bing mat thuong (Dons, 1968). Tuy nhign & nhiéu
phong thi nghiém hién dai van sit dung phuwong phap nhin d&
so sanh tryc tiép cac vét trén ban mong vi d& hon nhigu khi
phai qua may densitometer.

Hdi hoa hoc phan tich (A.0O.A.C - 1980) da luu -y toi
phuong phap phéan tich dinh lugng st dung TLC. Phuong
phap nay dugc md rong thanh chuong trinh phéan tich mau
clia t& chic nghién ciru ung thu thé gidi (International
Agency for Research on Cancer) (Friesen, 1980, 1982). Cac
két qua cda chuong trinh phan tich méu trén da chimg nhan
sir thidu chinh x4c ctia’phan tich biang TLC vi sai sd rit cao
(ttr 30-122%).

Hién c6 4 phuong phap phan tich bing TLC, phé bién
nhét 12 CB (Contamination Branch), BF (The Best Foods),
EEC (The European Economic Community) va Pon's (Pons
Methods). Phuong phap CB t4 ra wu diém hon ca va thudng
xuyén duoc sk dung. Tuy nhién phuong phap CB dat, sir dung
-quz'i nhiéu dung moi phan tich. Phuong phap BF ¢6 tinh thuc
t& hon nhidu, dé lam vi tiéu thy it dung méi; dung mai sur
dung la nudc va methanol it d6c hon chloroform. Phuong
phap cta Pons ¢6 nhiéu vu diém, st dung hé dung méi la
axeton va nudc, dung moi nay khdng hda tan mé.
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C4 4 phurong phap trén déu sir dung hé dung méi chay la
chloroform va axeton.

Khing dinh sir c6 mat ciia Aflatoxin:

Mat s6 chit duoe tich ra tr mau doi khi d& nhdm lan vdi
Aflatoxin, dan dén su kh%mg dinh sai léch. Phuong phap
khang dinh su c6 mit cia Aflatoxin truc tiép thuc hién trén
cac ban sac ky. Dya vio su bién d6i cia Aflatoxin thanh cac
ddng phan ¢6 mau huynh quang khéc so vdi huynh quang ban
dau, ca Aflatoxin chuan va Aflatoxin c6 trong miu phan tich
deu chuyén sang c6 cing mdt ddng phan. Thir nghiém khang
dinh sy ¢4 mit cia Aflatoxin trong mau phan tich dwgc phat
hién boi Przybylski (1975) va Verhulsdonk (1977) va dugc
hoi phin tich héa hoc Hoa Ky (A.0.A.C) cong nhan.
Aflatoxin B, duoc axit héa d& tr& thanh dong phan Aflatoxin
B,. Ddng phan nay c6 mau huynh quang mau xanh vi cd do
dai Rf thip hon so v&i db dai Rf clia Aflatoxin B,. Theo
phuong phap ctia Przybylski, Aflatoxin B, dugc chuyén thanh
Aflatoxin B, nh& axit trifloaxetic (TFA) phun truc tiép trén
cac ban méng. Axit sufuric 50% ciing dugc st dung &€ phun
triuc tiép lén cac ban mong trude khi chay trong dung moi
chay. Axit sufuric [am thay d6i mau huynh quang xanh da troi
cia Aflatoxin B, thinh mau vang. Thit nghiém niy nhim
khing dinh su khong c6 mit ciia Aflatoxin néu vét nghi ngo
khong chuyén thanh mau vang. ‘
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b) Sic ky 16p mong hiéu sudl cao (High performance thin
layer chromatography - HPTLC)

Do nhiimg khiém khuyét trong phuong phap sic ky 16p
moéng don thuin & cac khiu nhu chiét tach miu phén tich,
chay miu trong dung mdi, phuong phap HPTLC cé tinh
thuyét phuc cao hon & 3 khia canh sau: Dua miu lén ban
mdng mdt cach ti dong (1); cai thién duoce s dong nhét ca 16p
hép thu (2); chay ban mong trong dung méi ¢6 kiém soat (3).

Qua trinh dua miu vio ban mong duge ty dong hoa, do
d6, cic vét durge dinh ding vi tri va do cudng do huynh quang
clia vét cling bang may densitometers. Thé tich mau duoc
dung trong HPTLC c6 thé = 1ul so véi 5-10u] mau trong
phuong phap TLC, nhu viy s& lam giam di rat nhiéu dién tich
clia vét (=1mm). Nong do chét chudn c6 thé chi can 5pg trong
phan tich bing HPTLC, do d6 c6 thé xac dinh t5i 30pg
(0,03ug) Aflatoxin B, & lac (Coker,19).

Str dung ky thuiat HPTLC lam ting tinh thuyét phuc clia
phuong phap TLC nhv mét phuong phap dinh luong
Aflatoxin c6 hidu qua nhét.

c¢) Phuong phip sac ky 1ong cao 4p (High performance
liquid chromatography - HPLC)

Hé théng phan tich Aflatoxin ty ddong HPLC la hé thong
phin tich dat tién, chon loc, dung xac dinh dinh lugng
Aflatoxin. Phuong phap HPLC sir dung ca hai pha: pha binh
thuomg v pha phan. Hé théng nay dua trén sy hdp thu tia tim
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(UV) va xic dinh cuong d6 huynh quang. Trong pha binh
thuong, pha finh 13 rin, phan cuc hon pha dong. Trong pha
phan, pha binh thuomg 1a pha phan pha, pha tinh la 1ong va it
phan cuc hon pha dong. Trong HPLC, pha phan dwgce st dung
d€ tach Aflatoxin nhidu hon pha binh thuong,

Maiu phian tich dugc tach bang chloroform: nudc. Ly tam
chat tach va 1am sach qua Silica gel. Pha binh thudmg st dung
cdt nhoi Silica gel 5um va pha dong st dung benzen:
axetonitril: axit formic. Gidi han xac dinh 1a 0,5ug/kg. Hurst
(1984) da sir dung pha phan két hop véi TFA dong phan dé
xac dinh dugce cac Aflatoxin trong lac. Sur dung pha phan véi
sy hinh thanh cic dong phan cb6 thé xac dinh duoc cac
Aflatoxin B,, B,, G, va G, & ndng dd Spg.

Davis (1980) ciing str dung pha phan d€ xac dinh buynh
quang cia ddng phén od cta Aflaioxin B,. Két qua dan dén
viéc phat trién phuong phap ddng phan cot (Stephand, 1984).

d) Phirong phap cot mini (Minicolumn methods)

Phuong phip c6t mini nham xac dinh nhanh Aflatoxin cé
trong mau. Phuong phap nay don gian, it tdn kém, nhimg chi
xac dinh dinh tinh.

Ky thuat cot mini 13 cot sic ky bing thily tinh hay chat
déo ¢6 kich thuée khoing 3-6mm chiéu rong vi 20cm chiéu
dai. Dung dich chiét tach duoc 1am sach bing dung méi/dung
i va hoa tan trong mot lugng nho benzen hay chloroform.
Cot duge nhodi Silica gel nhur mot chit hap thy va quan sét
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dudi anh sang tir ngoai (UV) dé xac dinh mau huynh quang
xanh chi ra su cd mat cia Aflatoxin.

Nhidu tic gia nhu Davis va cdag su (1981), Holaday
(1976). Holaday v Lansden (1975) di cai tién phuong phap
nay nham phat hién nhanh Aflatoxin trong mau. Phuong phap
cdt mini cua Romes (1975) da duoc A.O.A.C (Association of
Offical Analytical Chemists) (1980) cong nhan. Aflatoxin
duoc tach bang axeton va nudce (85:15), cac chat tap duoc loai
trén gel cacbonat dong v chloric sit. Sau dé, Aflatoxin duoc
tach ra bang mot pha nudc véi chloroform. Chloroform tach
duge dua vao cot ¢6 chira mot 16p bdt nhém trung tinh, silica
gel va florisil & phia duoi, sunfat canxi kho & ca trén va dudi.
Cot duyc chay trong chloroform va axeton (9:1) de gy
Aflatoxin trén dinh ciia 16p florisil. O d6 Aflatoxin ¢ thé
duoc xac dinh bdi mau hbuynh quang xanh dudi den ti ngoai.

Hién nay cac cot mini duoc san xuat va ban thi truomg
(Myco-Lab-Co, POBox 321, St. Louis, MO 63017, USA).

2.2.2.2. Phuong phap héa sinh hoc (Immunochemical
methods)

Phuong phip hoa sinh mién dich mang tinh dic hiéu cao,
dya trén nguyén )y két hop giita khing nguyn va khang thé
dic hiéu. Hai phuong phip hién ding la: Aflatoxin danh du
phong xa (radio-labeled Aflatoxin) va Aflatoxin ga‘in men
(Pestka, 1980, 1981). Do su tién bd ciia ky thuat mién dich
trong nhimg nam qua. da phat trién nhicu hé théng ELISA
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khac nhau d€ xac dinh Afflatoxin va khang thé don vi da
dong (monoclonal va polyclonal). Phuong phip st dung
khang thé don dong (monoclonal) t6 ra dic higu véi
Aflatoxin B, va Aflatoxin B, (100-125%), véi Aflatoxin G,
t3i 30%. Trong khi d6 khang thé don dong (monoclonal) td
ra dic hiéu véi Aflatoxin B, va khong phan ung chéo véi
Aflatoxin G, (Kawamura, 1988). Tuy nhién Hetle va Chu
(1990) cho ring khang thé don dong c6 phan img chéo véi
Aflatoxin B,, G,, G..

Theo y kién cla mot sb tac gid & nhidu nudc, vide xac
dinh 4 loai Aflatoxin B,, B, va G, G, ¢6 mait trong tu nhién
mang tinh thyc tién hon 13 chi xac dinh Aflatoxin B,. Do vay
ding khang thé da dong hay don dong d€ xac dinh Aflatoxin
khong trd nén nhét thibt.

" * Phuong phap ELISA (enzyme - linked immunoabsorbant
assdy)

Phuong phap ELISA goém ELISA truc tiép (direct) va
ELISA gian tiép (indirect).

ELISA truc tiép st dung Aflatoxin gz‘in men (Aflatoxin
- enzyme conjugate), ELISA gian tiép - Aflatoxin gan
protein (Aflatoxin - protein conjugate) vi mot khang thé
thir hai (Secondary antibody) nhu 1gG khang thé (anti rabit
1gG). Ca hai phuong phap tryc tiép hay gian tiép déu sk
dung men peroxidaza (HRP) va men photphataza kiem dé
gan (Chu, 1984).
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a) ELISA tryc tiép (direct competitive ELISA)

Phuwong phap ELISA trye tiép dua trén nguyen 1y khang
thé dic hidu duoc phii trén cac dia chuin d6 (microtites).
Dung dich tach tir mau hay Aflatoxin chuin dwoc 6 cling nhau
hay tach thanh 2 budc. Sau d6 rira bing dung dich thich hop.
Luong men gin vao dia duogc xac dinh bing dung dich dic
biét. Phan (mg mau dwge do bang quang phd hoic so sanh
bang mét thuong véi cie dia tiéu chudn.

Phuong phap ELISA nay nhiéu khi ciing chiém thoi gian
va sai s& 16n trong cliing mdt mau phan tich do sur xam nhap
clia cic chét ngoai lai c6 trong mau tach. Chu va cong su
(1978) da phat trién mot phuong phap don giin hon, chi can
mot gid 12 ¢6 thé phat hién duge Aflatoxin B, trong lac va
ngd, dya trén nguyén l):/ chiét miu bing methanol va nudc cb
chira dimethyl formamid. Bang phuong phap nay c6 thé phat
hién t6i 95,4% Aflatoxin B, trong bo. Tinh man cam ciha
phuong phap ELISA ciing ¢6 th€ qua cac bude lam sach mau.
Ram (1986) d& nghi cin lam sach m& trude khi dua vao phéln
émg ELISA.

b) ELISA gian tiép (indirect ELISA)

Trong phuong phap nay Aflatoxin gin vao protein duoc
phi cac dia chuin d6 (microtiter). Mau tach hay Aflatoxin
chuin duge dua vio dia, tiép theo 1 khang thé thir cip (anti
Aflatoxin antibody). Lugng khang thé gin vao dia dugc xéc
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dinh do thém lgG khang thé (anti rabit IgG) gin véi
photphataza kiém (ALP) va phan (ng miu xiy ra véi P -
nitropheny! photphat. Luong doc o duge xac dinh biang cach
sO sanh vai duong doc o chuéjn (Standard Curve). Toan bd
qua trinh chiém khoang 5 gio. Kawamura (1988) da cai tién
phuong phap va xac dinh Aflatoxin trong thoi gian 3.5 gio, do
nhay phan Gng la 1 ppb. So sanh v&i phuong phap ELISA tryc
tigp, phuong phap ELISA gian tiép trai qua nhitu budc hon
vit can mot khang thé thir cip, vi viy khi ning sai s6 cao va
chiém nhiéu thoi gian.

¢) Phuong phap khang thé don dong (monoclonal
anttibody) trong phin tich ELISA

Do sir khong ddc hi@u caa phan tich ELISA trong qua
trinh san xuit khang thé da dong (polyclonal antibody) trén
thd, nguoi ta da san xuét khang thé don dong nham muc dich
loai bd su thidu chinh xic do phan tng chéo (crossreaction)
giira cac Aflatoxin vdi nhau, dic biét 1a Aflatoxin B, va G,.

Nguyeén 1y clia san xuit khang thé don Jdong:

Piay la phuong phap phic tap. Khang thé don dong
(McAb) duoc san xudt sau khi pha tron & bao myeloma cla
chudt nhit tring véi t2 bao lach phan lap tir t& bao lai F1,
dwoc mién dich bing Aflatoxin B, (oxime - conjugate). Dong
té bao lai hybridoma san sinh khang thé dic hidu chéng
Aflatoxin B, moc trén moi truomg nudi ciy té bao. Dich nudi
ciy thu duoc ¢6 ham tuong chudn do cao (1:800.000) bing
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phuong phap phin tich enzym mién dich va duge gin men
peroxidaza conjugate theo 2 budc voi glutaraldehyd.
Conjugate duge st dung cho phan tich ELISA tryc tigp véi
Aflatoxin B,. D6 nhdy cam cua phuong phap dat 0,2 ng/ml
v6i mic xac dinh 1a ng/ml. Tinh déc hiéu clia phuong phap da
dugc ghi nhén 13 khong c6 phan Umg ngumg két chéo véi bét
ky ddng phan nao. Phuong phap niy ciing dugce img dung dé
xac dinh Aflatoxin B, trong thirc dn chin nuéi va thuc pham.

Biéng 2.5: Phan iing ngung két chéo gitra cic Aflatoxin va
déng phin trong monoclonal antibody ELISA
(Cauddish, 1985)

Déng phan Aflatoxin Ty I& % phan (mg chéo
Aflatoxin B, 100
Aflatoxin G, 14,3
Aflatoxin B, 12,5
Aflatoxin M, 7,3
Aflatoxin M, 4,4
Aflatoxin G, 1,8
Aflatoxin G,, 0,08
Aflatoxin G, 0,03

d) Kit ELISA thuong pham

Mt s6 cic hang clia Anh, Phap, Nhit Ban va My da san
xuat ra cac kit ELISA nhim phan tich Aflatoxin. Trir
"Biokit" la ELISA gian tiép. con lai cac kit khac déu 1a tryc
tiép (bang 2.6).
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Cac kit ELISA dugc str dung don gian, nhanh chong va
thich hop & luong Aflatoxin 20 ppb.

Mot vai dich chiét duge nhd 1&n gidy trén ban plastic. Nhd
tiép Aflatoxin da gz'in men, sau d6 cho dung dich chit hién
mau. Su khdng xuit hién mau cho thz‘iy sy ¢O mat cua
Aflatoxin trong cac mau chiét tach. Mau xanh sang la khong co
1 Aflatoxin. Phuomg phap chi mang tinh chét dinh tinh, khong
¢6 ¥ nghia dinh luong. Han ché clia phuong phap niy la gia
ban kit con cao, chi phll hop cho kiém tra san phim xuat nhap
khau va cic chuong trinh giam sat Aflatoxin. Can dugce hoan
chinh va giam gia do tu ché tao dé phuc vu cho san xuit.

Bing 2.6: Cac kit ELISA thuong pham dé phin tich

Aflatoxin
o Afla -
. . Biokit i
Pictinh | Quntitor Aflasure ioki Trasnia Check
(UK) (UK) {France)
{Japan)
Pac hiéu B, B, B, B,B, |B.B,G, B,
GI’GQ G2
Budc song| 450nm 450nm 414nm 410nm 492nm
hép phu
Gidi han 2-30 2-200 2-200 1-30 2-40
dinh lugng
(ppb)
Dung dich | Methanol | Axetonitril | Axetonitril | Methanol | Methanol
chiét nudc nuée nudc nudc nudc
(65:45) | (60:40) | 50:50) | (80:20) | (55:45)
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2.2.3. Phuong phiap phan tich nhanh ham luwong
Aflatoxin trong ngé6 (Phuwong phap BGYF)

Theo moét tht tuc phan tich trong phong thi nghiém doi
hoi phai ¢6 thoi gian va rat ton kém tai chinh. Vi vay ngudi ta
da tim ra nhimg phuong phip don gian hon nhim dap tng
dugc doi hdi trong qua trinh mua ban trén thi trudmg.

Phuong phap str dung c¢dt mini (mini column) dugc cac
nha héa hoc phat trién nhim xic dinh nhanh ham lugng
Aflatoxin c6 trong miu, tuy nhién d6 chinh xac kém vi dung
luong mau str dung trong qué trinh nay qua it.

'Hién nay ngudi ta st dung k§ thuat BGYF (bright green
yellow fluorescenes), ky thuat nay dua trén sy phat sang cua
dén huynh quang miu vang xanh cla cac hat bi nhiém
Aflatoxin dubi anh’sang den t& ngoai 365nm. Ky thuat nay
duoc goi 1a phuong phap sang loc (screening) nhim phat hién
nhanh 16 hang c6 hiam lugng Aflatoxin thip. Néu nhu trong
mét pham vi mau khoang 4,54kg ma khong thiy c6 hat mau
vang xanh, 16 hang duwgc coi nhu ¢ ham hrong Aflatoxin
thap. Néu nhur ¢6 nhimg hat ¢6 mau huynh quang vang xanh
thi can dugc danh gi4 theo nhimg thang mau qui dinh.

O M§ nguoi ta chdp nhin phuong phiap BGYF d¢ danh
gia tinh trang nhiém Aflatoxin trong 16 hang hbéa c6 ham
luong tir 20-100 ppb. Phuong phap nay ciing duoc ap dung &
nhidu nuéc va quy dinh mic nhiém Aflatoxin tir 20 ppb trd
1&n tuy theo muc dich sir dung.
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Phwong phap BGYF ciing dugc ap dung véi ngd tring va
ngd da qua bao quan nhung phuwong phap nay gap khé khin
trong udc luong mang tinh dinh luong.

Dickens va Whitker da bd thai gian nghién ciru xac dinh
mdi tuong quan giira phan tram trong luong ctia ngd hat bigu
hién BGYF va ham luong Aflatoxin ¢ trong 16 ngd vang ban
trén thi trudmg. Ho nhan thiy néu cac hat ngd ¢4 BGYF va
ham luong Aflatoxin ¢6 trong 16 ngd vang dugc nhdt ra tir
1134kg mau c6 ham luong Aflatoxin trung binh 12 8665ppb,
thi s6 con lai chi dat 46ppb.

Ho da thuc hién va thiét lap dugc phuong trinh hoi qui
tuyén tinh biéu dién mdi trong quan nay diing mét khdi luong
mau t&i 23044,5kg la: ppb trong miu = 197% trong luong hat
c6 BGYF véi hé §6 trong quan t&i 0,9ppb.

Ho ciing da nghién ctru so sanh gitta phuong phap BGYF
va phuong phap cia A.O.A.C. Theo phuong phap cua A.0.A.C
thi néu ham luong trung binh ciia cac 16 hiang da duge chip
nhan 1 4,10 hay 10 ppb Aflatoxin, thi lwong chip nhén s& [3
20,50 hay 100ppb. Néu theo phuong phip cia BGYF thi
Juong duge chap nhén cta 16 13 10,60 hay 22 ppb, khi luong
chap nhin <0,1%, <0,25% hoac <0,5% BGYF.

Két qua.ciing da cho thdy phuong phap phan tich héa hoc
clia A.O.A.C ¢6 @ chinh xac cao hon han so véi phuong
phap cia BGYF. Tuy nhién sy khac nhau la % cda lugng
Aflatoxin trung binh trong 16 hang da duoc chip nhan ting
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1én. Ca hai phuong phap phan tich va danh gia phai dugc cén
nhéc khi lua chon giira cac phuong phap.

2.2.4. Céc budc dan téi sai sét trong qua trinh phan
tich xac dinh dinh lugng Aflatoxin

Do sy phin bé ham luong Aflatoxin khéng ddng déu
trong 16 phan tich, dac biét ddi véi 16 hang o dang hat nhu
ngd, hat bong, lac... Cac loai hat nay co thé bi mdc hoic bi
sau mot nén ¢6 chira ham lugng Aflatoxin cao hom so vai cac
hat khac. S6 lwong hat bi mdc hay sau mot ¢6 khi tap trung
vao nhitng khu vire nhét dinh nhur trén bé mit, trong cic khu
vuc bi ro ri... Vi vay s& gy ra nhimg chenh lech vé ham luong
dbi khi rat 16n trong cling mét 16 hang phan tich. Bén canh d6
khi 1y man nguoi ta van c6 thé bi ap dit tinh chil quan vi vi
vay ciing 12 nguyén nhan din dén sy sai lech két qua phin
tich. P4 c6 nhimg cong trinh nghién ciu cho thiy su bién
dong ham luong Aflatoxin ¢6 thé tir 0-500 ppb do sy c6 miit
hay khong cd mat cua hat bi mbc. Nhu vay néu mudn tang
cao tinh chan thyc cla két qua phan tich véi ham luong ¢b
thuc trong 16 hang thi qua trinh |y miu can phai dugc thiét ké
va nghién ciu. Su sai s6t ¢6 thé bt diu ti khi ldy mau tir 16
hang cho t&i khi tir mau d6 mét luong nhd hon lai tiép tuc
dugce dem nghién ra vi lai mot lan nira mot khéi lugng nhd
vira AU cho phan tich lai duge 13y tiép theo. Cudi cung sai sot
con ton tai trong qua trinh xi 1y, chiét tich miu va danh gia
do ludng mau trong cic phuong phép.
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D¢ khic phuc tinh trang trén, nguoi ta da thiét lap nhimg
chuong trinh phan tich miu dé nghién ctu nhim giam téi
thidu qua trinh dan dén sai sot. Theo phuong phap phan tich
va danh gia cua Hoi phan tich héa hoc Hoa ky (A.0.A.C) thi
khong thiét k& dung lwong mau bat budc, song bit budc miu
phii dwge nghign nhé téi nhimg qui dish. Lan du tién mau
phai dugc nghién dé qua dugc ray sb 20. Sau cling 50g mau
duge st dung cho chiét tich va dung cho phan tich.

Theo tic gia Whitker va cong su thi qué trinh din dén sai
s6t trong phan tich ¢6 thé duoc thiét 1ap va biéu dign nhu sau:

1.V=S+C+F+Q
2.8 =3,9539 P/'Ws
3.C=0,1196 P/Wc
4. F’=0,0125 P/W{
5.Q =0,0699 p'/Ng
Trong d6: V: 1a bidu didn tong cac sai sot ¢ thé
S: 1a sai s6t trong qua trinh ldy mau tir 16 hang
C: 12 sai s6t tir qua trinh 1y mau tir mau ban dau
F: 11 1an ldy mau cudi cing tir C
Q: [a sai sot trong cac bude xtr Iy mau
Ws: khéi luong mau lay 1an dAu tir 16 hang (kg)
We: khéi luong méu Ay ra d& nghién tir Ws (kg)
WF: khéi luong mau cudi cing Idy tir We dung @&
phan tich (kg)
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Ngq: s6 lan Aflatoxin phai qua cic cong doan chiét
tach dé str dung cho phan tich cudi ciing.

P: 12 ham luong Aflatoxin trong 16 hang phan tich
bang ppb hay pg/kg.

Két qua cia cic cong thirc 2, 3, 4 [a dua trén nhimg phan
tich chi tiét trong phong thi nghiém véi dung lugng miu cho
ca 3 lan da duge tinh toan va ude luong ci nhimg sai sot trong
khi liy mau d€ khic phuc tinh chit quan. Chi cé thé c6 su
dong nhét ham ]ucmg Aflatoxin ¢6 trong hat méi hy vong
khic phuc duoc sai s6t do 2, 3 va 4. Nhung dien d6 khong xay
ra trong thyc té.

Céng thirc 5 phan anh su sai $6t trong cac bude phén tich.
Théng thudng qua cic bude 1am sach mau, sir dung cac dung
méi phan tich d€ chiét tach c6 thé dan t6i Jam sai st ham
lwong Aflatoxin trong,mau. Sy danh gia bing mait thuong trén
ban moéng theo phuong phap phén tich sic ky I6p mong
(TLC) ciing thudng din dén su sai sot do tinh chti quan. Ngay
cA néu st dung miy do mat d6 quang hoc Spectro -
photometer ciing van ton tai nhimg-sai st khi danh gia két
qua trén ban mong. Chi ¢d st dung cac phuong phap hién dai
hon nhu sic ky 1dng cao ap (HPLC) thi méi hy vong lam
giam sai sot trong budc danh gia cudi cling.

Nhur thé chi ¢6 thé giam thifu su sai s6t trong phén tich
dinh lugng Aflatoxin khi cac yéu t6 c6 thé gay sai st trong
toan bd qua trinh 1y miu va phan tich miu duge chi § va
duoc tinh toan t5i wu. M&i quan h¢ gita dung luong miu, sé
Jugng hat dai dién duge dung trong phan tich va d6 min cua
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mau cudi cling duge dira vao chiét tach I rit quan trong. Didu
niay s& quyét dinh mitc d6 trong quan giita két qua phan tich
véi ham lugng cé trong 16 phian tich.

Tuy ohién néu yéu cau vé mdi twong quan cing cao thi
chi phi cho qui trinh phan tich cang 1on. Néi chung dung
lugng mau cang cao, ty 1& hat cang 1on trong qué trinh phan
tich, ddm bao mitc chinh xac vi méi tuong quan cang 16,
song chi phi qua cao s€& can trg céng viéc trén. Vi viy cac
budec 1dy miu phén tich cin duoc tinh toan dé dam bao sy phi
hop véi khoi luong ciia 16 hang hoa phan tich.

2.2.5. Phuong phap phén tich Aflatoxin trong té bao
dong vat (Dua theo A.0.A.C, 1982)

Phuong phap nay c¢6 thé xac dinh duogc Aflatoxin B, va
Aflatoxin M, trong thit bo, lon, ga va trong gan nguoi, than,
tim, lach, thit, trong mau vat nuéi. Gidi han xac dinh 12
khoang 0,1ppb cho tit ca cac dbi tuong phin tich.

a) Hoa chit dung trong phin tich

Axit Glacial axetic, Benzen, Hexan, {sopropanol, Axeton,
Axetonitril, Dichloromethan, Toluen, Trifluoraxetic axit
(TFA) trong Hexan (1:4)

Axit Citric dung dich 20%.

Silicagel cho sac k¢ ban méng (TLC).
Silicagel cho sic k¥ cét.

Natri sunphat khan (Na,SO, khan)
Diatomaceous earth hay [a Hyflosuper-cel
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Aflatoxin tiéu chuan

Aflatoxin B, mau: 0,25ug/ml trong Axetonitril : Benzen
1:9 v.v...

Aflatoxin M, mau: 0,25pug/ml trong Axetonitril : Benzen
1:9v.uwv...

b) Dung cu

Dung cu phong thi nghiém: May nghién thit, may sdy,
may lac, cot sac ky

Cot sic ky cb kich thuéc 50x1,0cm cb nit day bing
polyethylen.

Gidy loc: 32cm sb 588; 25cm s6 560 hay tuong duong.

Bo binh sac ky, may bdc hoi loai Rotary evaporator.

¢) Cdc buge tién hanh phan tich.

* Chiét tich miu:

- Nghién mau cho dén khi thanh kh&i dong nhat, cin IOOg
mau hay 100ml mau vio binh Erlanmayer miéng rong c6 nap
day.

- Thém 10m! dung dich axit citric 20%, khudy déu bing
diia thiy tinh, sau lai khuiy tiép trong 5 phit.

- Thém 20g Hyflosuper-cel (40g cho mau mau)

- Thém 200m] Dicholoromethan, khu?iy déu.

- Loc qua gidy loc nhanh s& 588 vao binh Erlanmayer ¢
chira 20g Na,SO, khan.

- Chiét lai 1an hai qua gidy loc 560.



- Chuyén dung dich da loc duge qua binh Erlanmayer ¢é
niit. Bdc hoi dén khd bing Rotary evaporator va cin st dung
cho lam sach bang sac ky cot.

* Sic ky cot:

Chuin bi cot:

- Dt mot 16p bong xudng day cot sac ky va dua vao cot
2g Na,SO, khan.

- D6 vao cot dung moéi Dichloromethan va digu chinh
lugng Chloromethan xuéng 3mm trén 1op Silicagel.

- Thém 2g Na,SO, khan Ién 16p bé mat cot, rira cit b?mg
Dichloromethan va diéu chinh t&i 1mm phia trén 16p Na,SO,

Lam sach mau:

- Cin duge hoa tan trong 25 ml Dichloromethan va
chuyén vao cot.

- Vin van @@ chay tr do cho dén dinh cia Iép Na,SO,,

- Rira ¢6t b?mg 25 mi glacial axetic axit: toluen (1:9), sau
d6 bang 25 ml hexan va 25 ml dung dich axetonitril: diethyl
ete - hexan (1:3:6). Loai bo dung dich ria.

- Thu héi Aflatoxin trong cot bang 60 ml dung dich
aceton: dichloromethan (1:4) vao binh Erlanmayer.

- Béc hoi dung moi thu hdi bing may Rotary-evaporator
va sir dung cho sic ky.

d) Phuong phip sic ky 16p méng (TLC)

- Thém 100 pl axetonitril: benzen (1:9) vao can thu dugce

qua sic ky cot.
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- Sir dung ban mong 20x20 cm, mot vi tri A duge chim
20 pl mau, 6,2,4 va 6ul dung dich chuan Aflatoxin B, hay M,
ding cho mat thuomg va 10,5,5 va 10 ul ding cho'méay do mat

d6 quang hoc (densitometric) vao cac vi tri B, C, D va E (hinh

2.4).

- Chay ban mong chiu thir nht trong dung méi propanol:
axeton: chloroform (3:10:87) dén diém da qui dinh (dudi B).

7\

Chiéu 1
10
Y
o E 10
D 10
o C 10
e A eaB| oF
Chiéu 2
10} 10} 10

/7

Hinh 2.4: So' d6 chay chiéu | vi chiéu 2

Bén mong 10x10
Chiéu 2: 15, 45, 10, 10, 10, 10

Chiéu 1: 15, 55, 10, 10, 10

- Pua ban méng khoi budng chay vi 1am khé tir 2-5 phit.
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- Chay ban mong chiéu 2 trong hé dung mdi nuéc:
methanol: diethyl ete (1:4:95).

- Ly ban mong khoi budng chay lam kho tir 2-5 phit.

- Xem mau huynh quang cua Aflatoxin dudi dén & ngoat
budc sdng dai 365 nm. Hoac do mat do quang hoc.

d) Phuong phip tinh két qus

Dua vio cac vét ¢6 mau huynh quang xanh da trdi dudi
den UV 365nm véi do dai R, trong duong qua vét mau phén
tich va vét mau Aflatoxin chuan. Két qua sé duoc tinh nhu
sau:
PVVV
W(ug/kg hay ppb) = ===
(ngrkg hay ppb) _—
Trong d6:

P, : Nong do Aflatoxin chudn (0,25ug/ml)

V. Thé tich Aflatoxin chuin twong duong véi thé tich

mau phan tich (pl)

V,: Thé tich pha loang miu (pl)

V,: Thé tich chia vét mau trong duong véi vét chuan (ul)

\%

V,: Thé tich mau thu dugc qua cac bude loc mau (ml)

. Thé tich dung moi sir dung d& chiét mau (ml)

m: Khéi lugng mau.

e) Khang dinh sir c6 mit ciia Aflatoxin
Trén ban mong kich thudc 10x10cm, ngudi ta trir ra
dudmg gi6i han trén va bén mdi canh 3cm (hinh 2.5),
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- Diém A clia ban mdng chim 20 p! dung dich mau nghi
la c6 Afatoxin B,.

- Diém B va D chim thé tich Aflatoxin M, tiu chuin
tuong duong la 2,5 ng.

- Piém C va E cham thé tich Aflatoxin B, tigu chun
tuong duong 1a 2,5 ng.

Chiéu 1
A
30
1&
X °E -
oD o D
60
. A‘J,———> «C'
s Ae—>
oA eB oC
Chiéu2 | 10
a
X N
10 60 30

Hinh 2.5: So d6 Test khzfng dinh su c6 mat cua Aflatoxin B,
va Aflatoxin M,
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Ban mdng dugce chay chidu 1 v&i isopropanol: axeton :
chloroform (3:10:87) t&i khi dat téi duomg gidi han duoc lay
ra Iam khé bing hoi 4m dé bdc hoi hoan toan dung méi.

- Phun 1én ban mong dung dich TFA c¢6 kich thude
khoang 5-10cm chidu doc va 2cm chiéu ngang d€ toan bd cic
di€ém A, B, C duge phun déu khoang 2 ml dung dich TFA.

- D€ ban mdng khd vi sau d6 ding 1 ban kinh sach, 4m
ddy 1en ban mong, sdy nhanh & nhiét d6 75°C trong 6 dén 8
phut.

- Lam lanh ban mong trong 1 phiit va tiép tuc chay chiéu
thir 2 v&i dung mdi isopropanol:axeton:chloroform (6:10:84).

- Xem mau huynh quang dudi anb dén tir ngoai 365 nm:

+ Mau huynh quang mau xanh tai D', E".

+ Mau huynh quang mau xanh tai B’, C' twong tng v&i
ddng phan Aflatoxin B, va M, sau khi phun dung dich TFA.

+ Man huynh quang mau xanh tai A, hoic A', bat ngudn
tr A cé d6 dai R, twong mg vdi d6 dai R, cia B hoic C.
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Chuong 111
NHIEM BOC AFLATOXIN

3.1. SU CO MAT AFLATOXIN TRONG THUC AN
CHAN NUOI

Aflatoxin c6 mit trong rit nhiéu san phim néng nghiép,
" dic bigt 12 cac loai hat ¢ dau nhu lac, hat bdng, dau tuong va
ngd (Blaney, 1985). Cac loai hat trE‘mg & vung khi hau nhiét
d6i d& nhim hon cac san phiam & cac ving 6n déi nhu mach,
my. Aflatoxin dugc san sinh ra tr cac nim cic vang
Aspergillus flavus va Aspergillus parasiticus trong qua trinh
bo quan hat ngii cdc, tuy nhién nguoi ta ciing da chimg minh
duogc sir nhiem Aflatoxin ngay trong qua trinh thu hoach, mic
dit ham lugng Aflatoxin trong truomg hop niy rat thip.

O ving Pong Nam A va & Uc, ty 1& nhim Aflatoxin trong
che san pham nong nghiép rat dang ké. Nhiém Aflatoxin la do
diéu kién bao quan kém, sy xim nhap ctia siu mot trong hat bio
quan ciling nhu diéu kién thai tiét thuan loi thdc dﬁ?y str 3y lan,
phat trién cha Aspergillus - flavus va sinh doc 5. Nam
Aspergillus flavus va Aflatoxin cé thé tang nhanh chi sau 3-7
. ngay bao quan. O Ue, ngudi ta nhan thiy nguyén nhin chinh
trong bénh Aflatoxin & lon la do khéng dam bao d6 khé cta hat
trude khi bao quan. Cac truomg hop nhiém ddc 6 Aflatoxin &
lon thuong gip vao thdi gian tir thang 3 dén thang 8, khoang 4
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tuin sau khi thu hoach nong san. Nhu vay thoi gian tir 2-3 tuin
di d& cho ndm Aspergillus flavus phat trién va san sinh doc t6.
Kettener (1982) nhan thiy cac truomg hop bénh cip tinh deu do
in phai thic an bi mdéc nhe mi mdc hay ba lac. O bang
Queensland va mdt s4 viing nhu Burbnett, Darling Dowa cia Uc
thuomg thay nhiém doc doc to nay.

Nhiém déc Aflatoxin & lon [a mét vin d& quan trong, gay
thiét hai 16n vé kinh té. O khu vuc Dong Nam A, theo nhan
xét cua Ginting (1985), Widiastut (1988), ngod va thic in cla
gia cam nhigm t&i 200 ppb Aflatoxin. Ham luong 200 ppb ¢
thé 1a giGi han gy doc téi thidu cho gia cam, song rat doc véi
vit. Ham luong doc t6 trén, cong thém nhan t bit loi “stress”
12 nguyén nhan gidm nang suat cha chan nudi gia cam. O Uk,
tr ndm 1971 d&n 1988, trong 161 mau thirc in cho gia cim
dugc phan tich ¢é 13 mau chira Aflatoxin va 4 mau dat ham
luong 50 ppb (Barry J. Balaney, Animal Research Institute,
Yeerongpilly). Tai mién Béac Carolina (USA), trong 278
truomg hop nhiém doc Aflatoxin, 94 truomg hop tim thay
Aflatoxin trong thitc an. Ham lugng trung binh & thic dn 1a
389 ppb va ham lugng trung binh ¢ ngd sir dung lam thic in
la 518 ppb. Cd 83 truong hop ngd ddc o lon, 7 truong hop &
bd va 4 truong hop & gia cam (Smith, 1976).

Theo Chg)udary (1982) tai mot trai nudi ga thuong phfim g
Bangalore (An D6), g bi nhiém doc Aflatoxin gay thiét hai
vé kinh t& ning né khi phan tich mau thiy trong ngd va kho
diu lac ding cho ga #n chira tir 1400-3600 ppb Aflatoxin
(bang 3.1, 3.2).
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Bdng 3.1: Suc6 mat cua Aflatoxin trong cac nguyén liéu

1am thure an chan nuéi
(J. Vet. Malaysia, 1989 1(2): 79-82) tr 1981-1988

N Sémau | S6 mau . . | Ham lugn
Mt I A
¥ tich Aflatoxin (ppb)
\ B,: 5-320
Thic an che gia cam 993 97 10 | B, 13-50
________ G:10-160
_________________________________________________________________________________________________ o o110
Thire an cho vit 282 20 7 | B;8-14
.................................................. G_!__: 1_0_80
Thic &@n cho lgn 120 28 32 22 oy
. R . B.: 20
Thacanchotraubo | 96 2 > leses
Thire an cho thd F 33 2 6 g';: 11%‘80
Thue an cho ngua 3 2 66 g‘? 2%01 60
Noo ® |1 | % e
ST e 20 580
et g dong 1 e e
Badiudia 6 | 0o 17 | B, 10
B hat co 57 0 17 o
Bot c 34 0 7ol
bau twong [ 0 7
Hat ng coc 28 o 17
Cac loai khac 45 0 7 |
Téng sb 1711 174 10
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3.2. SU CO MAT CUA AFLATOXIN O NGO TRUOC
KHI THU HOACH VA TRONG QUA TRINH BAO
QUAN
3.2.1. Mt s6 nhan té anh hudng téi sur phit trién cia

Aspergillus flavus va san sinh Aflatoxin ¢ ngd truoc thu

hoach ‘

a) Yéu té dé 4m
Ngudi ta da nghién cim vai trd cla d6 Am anh hudng dén
su phat sinh va phat trién cia A. flavus va sy hinh thanh

Aflatoxin, diic biét luu § t61 yéu cau d6 dm cia nam mbe déi

véi sinh 1§ cGa ciy trong. C6 mbi quan hé giira tinh hinh kho

han kéo dai trong cic viing trong ngd va sy c¢6 mat cla

Aflatoxin B,, nhiéu tac gia da tim kiém mdi quan hé nay. Tuy

nhién chua c6 nhimg bing chimg vé lugng mra vi sy nhiém

Aflatoxin & ngd trude thu hoach. Cé nhigu nhén t8 c6 thé anh

hudng t5i su hinh thanh Aflatoxin mot cach t8ng hop hay déc

lap. Su ton tai va séng s6t clia bao tir nAm médc co s lidn quan
chit ché téi moi truong nhu do 4m, nhidt d6. Néi chung néu
nhur & d6 4m x4c dinh thi su tang nhidt dd c6 the dan 15 su

giam thip sb lugng bao tir ndm A. flavus. Néu do am 1z 75%

va nhiét 46 moéi truomg 1a 29°C ¢ thé din dén lam chét bao

t&. Tuy nhién anh hudng cta thang do 4m tuong dbi gay chét

1en sinh thai ndm A. flavus chua dugc biét 13 va cb thé co vai

trd d6i voi sir san sinh ra ddc t& Aflatoxin nhu da duoc didu
tra & mot sb ving.
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Ngudi ta da sir dung phuong phap tinh lugng nudc hoat
dong (a_) tic 12 ty sb gitra ap hee nude bde hoi trong co chit
véi ap luc nudce lign két & cing mot nhidt dd va ap suAt dé
danh gia d6 thich hop cho sur phat trién ciia vi sinh vav. Su nay
mam va phat trién cha nim mdc nim trong moét thang nhiét
d5 va nude hoat dong (a ). Chi sb a, tdi thiéu cho su phat
trién ctia nim mdc 12 0,78 va tdi wu 1a 0,98. St can bang cao
nhat xay ra & chi sd a_ thip voi nhiét d6 t&i wu 13 33°C. Nhigu
tAc gid da nghién ciu vai trd clia a, dén sy phat trién, hinh
thanh Aflatoxin. O chi s6 a, cao, nhiét do t6i wu cho sur phat
sinh va hinh thanh Aflatoxin rat khic nhau, phu thudc vao
timg ching A. flavus.

O a, 12 0,95 hay it hon, nhung nhiét d¢ thip hoic trung
binh c6 thé Gc ché hinh thanh Aflatoxin hon @c ché sy phat
trién cia ndm méc. Nhiét d6 va co chét c6 thé anh hudng wu
thé hon so v&i a_. Khi a, nim trong khoang 0,95-0,99 thi su
hinh thanh Aflatoxin phu thudc rit nhidu vao co chit hoic
vao cac chung niAm méc trong didu kién a_ t61 wu va nhiét dd
t6i wu. Do vay c6 thé co chét, ching nAim mdc va nhiét do
quyét dinh a_ t5i wu.

O ngd bio quan, d6 am ngd hat phai dat duge hon 16-
17,5% m&i dam bio cho sy phat trién cia A. flavus. Tuy
nhién trén dong rudng, ngd bi nhiém nam mdce trong giai doan
mudn khi hat da déng sira lai co mét luong Aflatoxin cao hon
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& mirc thu hach. Sy nhiém nim mdc & bap ngd trén dong
rudng cho thay su phat trién t6i da nAm mdc xay ra & thoi ky
cudi clia dang sita va chuyén sang giai doan dau cla dong sita.
Sy nhiém Aflatoxin dat 16n nhét khi bap ngd bi nhiém nim &
ngay thir 21-42 sau khi hoan chinh Iép be gifra va thdi ky thu
hoach & tuan thir 6-9 sau khi 16p vo dau xuat hién. Nhimg
nghién ctru khac cho thdy khi vong bap bi nhidm nim
khoang 20 ngay sau khi hinh thanh be gifta. Ham lugng d6
am cGa ngd & ngdy tir 21 (i 42 ngay sau khi hoan thién 16p
be dau tién 12 27-35%.

Cac cong trinh nghién ctru deu khang dinh khéng c6 mbi
quan hé nao gilta viéc tudi tiéu cho ngd vai ham luwong
Aflatoxin sinh ra truge khi thu hoach. Tuy nhién ngudi ta
nhan thiy & ving khd can, ngd nhi®m luong Aflatoxin cao
hon ngd & viing dat c6 kha nang giir Am. Nhiing nghién citu
thire nghiém trén cac rudng ciing thé hién su nhi2m Aflatoxin
& ngd cao hon dbi chimg. Cac rudng dugc tudi tidu cd ham
lugng Aflatoxin thip hon mot cach c6 ¥ nghia so v&i rudng
khong dugce tudi tigu. Nhu viy sy gitr duge do Amn trong dat
xem nhu 12 nhan t4 gép phan lam giim Aflatoxin & ngd. D6 1a
nhimg bing chimg manh mé gbp cho viéc khfmg dinh gi thiét
vé anh hudng cta do am téi hinh thanh Aflatoxin.

Tuy nhién ciing nhiéu nghién ciru cho thay wéi tidu

khong phai 12 bign phap lam giam Aflatoxin. Nguoi ta da thu
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thap dugc cac s lidu trong $'khu vie dugce tuéi tiéu cho thiy
khéng c6 sur giam luong Aflatoxin mdc du nhu vay la da lam
giam anh hudng cla do am. Mot sb tac gia ciing da khong dat
két qua trén thyc nghiém nhiém A. flavus va A. parasiticus
trén viing ngéd duge tudi tidu dé lam giam Aflatoxin.

Var tro chia tu6i tidu cé the 1am anh hudng dén sinh thai
A. flavus va luong bao tir nAm mdc luu hanh. Cac tac gia da
chimg minh duoc su gidm mot cach cé ¥ nghia sb luong bao
tlr A. flavus trén cac rudng duoc tudi tiéu. Nhu vay § nghia
cla vigc tudi tigu khong phai truc tiép lam giam ham luong
Aflatoxin sinh ra ma chi yéu Ia lam giam lirgng bao tir nim
méc Iy hanh va do dé ciing ¢6 thé lam giam dugc Aflatoxin
do nim méc sinh ra.

Vai trd anh hudng cla dé am 461 véi sinh 1y cay trdng va
anh hudng clia né dén sy hinh thanh Aflatoxin van con 1 vén
d& méi. Miac dii nguyén nhan tryc tiép va méi quan hé anh
hudng 1an nhau I3 rit khé xac dinh, song ciing tim thiy bang
chimg dé chimg minh nh hudng ctia d6 4m va sy tang lén
ham luong Aflatoxin.

Nhimg thay d6i sinh 1 ciy trong nhw sy bién d&i vi tri
cacbon hodc nito hodc ham luong cda ching trong hat ¢6 thé
dan dén sy c6 mat coa A. flavus va st tdng hop Aflatoxin.
Su ting ham lugng Aflatoxin lién quan dén thay d6i ham
luong nito 1a quan trong ddi véi sinh 1y cay trong.
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b) Yéu té nhiét do

Nhiét d6 dugc xem nhir 13 yéu td anh hudng tir moi
truong ¢ tAm quan trong nhat ddi véi s phat trién ctia nAm
A. flavus va hinh thanh d6c t6 Aflatoxin cvia ching. Ngudi
ta th'fly cac nim cd nhiét d6 cao, khd han nhiéu anh hudng 16i
sir ¢6 mit cta Aflatoxin cao hon & ngd. Phin 1éu cac loai ndm
méc phat trién tét & nhigt d6 20-30°C nhu A. flavus, nhung ¢6
mot s6 loai thang nhiét do rong hon va dugc xem nhu la nz"im‘
ta nhiét, vi nhiét do t&i wu cho su phat trién cia nd 1a 35°C.
Nguoi ta diu nghién ci thang nhiét do tr 2-52°C d€ tim kiém
anh hudng cua nhiét do t&i sy phat trién vA san sinh Aflatoxin.
K&t qua cho thy s¢ hinh thanh Aflatoxin tdi uu & 24°C trén
moi truomg nudi cdy, nhumg nhiét do téi vu thic diy phat trién
nim mdc la 29-35°C."Mét nghién citu khac ciing chi ra ring
nhidt d6 t5i vu cho su phat trién ciia A. flavus 1 30-40°C.
Aflatoxin sin sinh ra trén méi truomg gao nudi ciy nim A.
flavus dat cao nhét & 28-31°C. Trén mdi truomg lac la tir 25-
35°C sau 21 ngay nudi ciy.

Su san sinh Aflatoxin trudce khi thu hoach ngd trong mdi
truomg it ¢6 su thay d6i nhiét d6. Nguoi ta da nghién ciru sur
bién dong nhiét 46 ddi véi ching nim A. parasiticus. Két qua
cho thiy, néu ting nhidt d3 tir 15°C 18n 21°C sau 24h nudi ciy
va sau d6 1 28°C sau 48h nudi cdy thi két qua lam ting ham
luong Aflatoxin cao hon nudi cay trong diéu kién gt nguyén
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nhiét dd 28"C. Néu nudi ciy & thoi gian ngfm voi nhiét do cao
tir 40-50°C & 1am giam sy phat trién clia nam mde va giam
kha nang hinh thanh Aflatoxin.

Tuy nhién néu nudi cay & 24"C v ¢ thdi gian ngan tiép
x{ic véi nhigt do thap 10'C thi khéng tim thdy c6 su anh
hudng dén phat rién ctia ndm vi sy hinh thanh Aflatoxin.
Nhimg nghién cii khac vé nhiét 46 anh hudng dén su hinh
thanh Aflatoxin B, hay G, clia A. flavus ciing cho thiy néu
nhu nhigt o do 1a tir 15-33°C thi Aflatoxin B, san sinh ra
nhieu hon G, va néu nhiét do dé la gitka 15°C va 25°C thi su
hinh thanh Aflatoxin G, nhidu hon Aflatoxin B,. Anh hudng
chia nhiét do tong s6 tinh theo gid nudi cay trén ngay ciing anh
hudng t5i sy phat trién va hinh thanh Aflatoxin. Néu nhiét do
thap hon 208 d6 gid/ngay thi nAm mdc phat trién tot, san sinh
cAc sac td va néu nhigt d6 1ém hon 270 d6 gid/ngay thi thic
day tao bdo i rat phong phii va sinh tdng hop tdi wu
Aflatoxin.

Nhiét dd anh hudng truc tiép téi sy phat trién cia A.
flavus trén ngd. Néu nhiét do dé tir 32-38°C thi sy nhiém nam
A. flavus vao.hat ngé 1a thich hop nhat. Nhén 6 chil yéu d&
nidm moc xam nhidp vao hat qua 16p be 12 nhiét do. Néu nhiét
d6 cao hon 30°C thi st xdm nhap d6 manh mé va su ky sinh

chia A. flavus trd nén dé dang hon.
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Hinh 3.1: Vong tuan hoan vé qud trinh hinh thanh va phat
trién ctia A. flavus trén ngé trude thu hoach
Sur hinh thanh bao t tran conidi va hach nam (Sclethetium)
trong dat va trén bap ngé
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3.2.2. Céc yéu td dnh hudéng dén sur phat trién cia A.
flavus va san sinh Aflatoxin trong qua trinh bao quan ngé
sau thu hoach

a) Yéu t6 méi truong

Hai nhan t§ quan trong dén sy phat trién A. flavus trong
ngd bao quan sau thu hoach la nhiét do va d6 am. Nguwoc lai
véi nhin t& nhiét d6 anh hudng dén sy san sinh doc té
Aflatoxin trude thu hoach thi dd am lai déng vai trdo quan
trong sau thu hoach. Do am tuong d6i téi thidu d€ nim mdc
phat trién sau thu hoach 13 85% (RH - Relative Hummidity).
Céc bao tir nAm méc c6 thé nay mam duoce trong didu kién ¢o
RH tr 81-82%. Tuy nhién cac nghién cis khac cho thiy phai
can RH dat 85%. Néu co chit 13 ngd va gao thi ca hai loai ngii
cbe nay co thé cin d6 Zm thip nhat d€ ndm A. flavus phat
trién va san sinh ddc t& Aflatoxin so v3i cic co chit khéc. Khi
d56 am RH ting Ién trén 85% - dicu d6 ciing c6 nghia la sy
phat trién ctia A. flavus cling ting lén mot cach dang ké. Nhur
vy néu d6 Am & gidi han nay (RH) ting 1&n mot chit thi nguy
co st c6 mat cla Aflatoxin ting I&n. Hau nhu chua cé giéi
han trén nao cta do am dugc xac dinh cb tac dung ngan can
sir phat trién cla ndm méc va san sinh Aflatoxin trong moi -
truong nudi ciy nhan tao cung cap khi day di, trir khi dudi
nhimg didu kién khong binh thuomg. Tuy nhién trong didu
kién tu nhién, néu d6 4m qua cao s& anh hudng dén su phat
trién cda A. flavus do su phat trién manh mé cia cac vi sinh
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vat khac, & ham hugng do 4m co chit cao thi cac loai nAm
khéac, nAm men va vi khuin s& phat trién Ian 4t A. flavus hoac
cac vi sinh vat nay tao ra moi truong thiéu khdng khi s& han
ché su phat trién ctia A. flavus v su san sinh Aflatoxin.

D6 am co chét trong qua trinh bao quan sau thu hoach la
nhén t6 rat quan trong. Néu do im cla hat dat 16%, nim A.
flavus kho c6 thé phat trién nhung néu d6 am 16n hon 17%,
nam méc da bat dau phat trién tdt, & ham luong d6 am tir 18-
19%, A. flavus phat trién rat nhanh. Nhiéu nghién ciru chimg
minh do 4m co chét cao 13 diéu kién thuin loi cho ndm mdc
phat trién. Aflatoxin san sinh ra ¢ lda mach c6 d6 4m la 24-
26%, nhung khong san sinh & d6 4m 20%. Aflatoxin c6 thé
sAn sinh ra & ngd sau khi thu hoach c6 d6 Am tir 20-28%, dic
biét khi nhiét d6 mdi trudng tir 20-30°C (bang 3.3).

O nhiat d6 moi trudmg thip 151 8°C, A. flavus vin cb thé
phat trién va nguoi ta thiy ching c6 thé van sin sinh ra
Aflatoxin. Nhigt d6 11°C & gao va 14°C & lac ¢ thé san sinh
duge Aflatoxin do nim A. flavus phit trién va phat sinh. Tuy
nhién & nhiét d6 t6i thidu nE\y A. flavus chi c6 thé san sinh
duge Aflatoxin néu nhu cac yéu td khac La téi wu. Nhiét dé tr
20-35"C 1a thich hop nhét cho sir hinh thanh Aflatoxin. o
nhiét d6 37-43°C co theé Ia gid1 han t6i da dé nam A. flavus
san sinh duoc Aflatoxin, dic biét méi ¢6 nim A. flavus phat
trién duoc & nhigt do tir 44-46°C.

101



Bing 3.3: Kha nang sian sinh Aflatoxin trén ngoé cé dé Am
khic nhau (Theo Sauer va Burraoughs, 1980)

—
D6 &m P Am Luong Aftatoxin B, (mg/qg)
trung | tuong doi 14 ngay 28 ngay
binh cla maoi . | P .
\ . G . . | s .
ngo (%) | trudng (%) Gidéng ngd | Gidng ngd | Gidng ngd | Gidng ngd
1 2 1 2
16,5 84,2 ND ND ND ND
16,7 851 ND ND ND 25
17,3 85,0 10 30 45 1100
17,6 86,9 25 750 150 1675
18,0 87,7 140 500 600 3375
| |

ND: Khong tim thiy Aflatoxin,

Néu ca d0 am, nhiét d6 va ham luong nude co chit téi uu,
thi sy hinh thanh Aflatoxin chi sau 48 gio. Nguoi ta thi
nghiém trén ngd b6 dé am 21% duoge bao quan trong chum &
30°C, néu ding khéng khi lanh bom vio ngay thi nim A.
flavus it phat tridn vi khong hinh thanh Aflatoxin. Nhimg néu
bom khi lanh tir tir trong vong 20 téi 40 gid thi ndm A. flavus
c6 thé phat trién va san sinh ra Aflatoxin.

Thanh phin khi quyén trong qué trinh bdo quan ciing la
nhimg nhan 6 1im gidi han su phat sinh va phat trign ca nam
méc. Nhicu thi nghiém da chimg minh khi CO, & ndng dé cao
hay khi O, & ndng do thip déu ¢ thé trc ché sur phat trién ciia
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nam moc. Tac dung nay tai sy hinh thanh A flatoxin manh hon

la sy e ché phat trién nam mac.

b) Yéu té thu hoach va phoi kho

Qua trinh thu hoach va phoi khé hat bao quan cé thé gay
ra sy bu hai mang Gnh chat co gioi ddi voi hat va do la
nguyan nhan gay ra sy phat trién ciia ndm médc trong d6 ¢6 A.
flavus. Duéi diéu kién moi truomg thudn loi, su phat tridn cua
A. flavus & cic hat bj ton thuong nay nhanh hon nhiéu lan so
val hat binh thu"(‘mg. Su hu hai hat nhw gﬁy, vo la do qua trinh
thu hoach, tach hat, phoi siy gy ra va cd thé con do sdu mot
pha huy hat. Ngudi ta nhan thiy, néu qué trinh hir hai hat xay
ra & khu vire mam hat thi ndm mdc phét trién nhanh hon 12 &
hat. Vi viy trong qué trinh thu hat phoi khd va bio quan can
phéi lru ¥ nhimg tn hai nay.

Nhigt d6 Tam kho hat cao c6 tac dong 6i sir phat trién A.
flavus béi vi né s& cé xu hudng lam gidm thip hon ham luong
d6 4m cén bing. Théng thudng v&i qua trinh siy kho nhén
tao, a, hay RH déu cé xu thé cao hon so véi su lam khé trong
t nhién di siy kho t&i bit ky 46 am nao. Nhidt do siy kho
cao ciing ¢6 thé lam hat bj chét, phu vay sé lam tang tinh man
ciAm cua hat déi vé ndm mdc khi dicu kién ngoai canh bén
ngoai khong thuin loi. Sy sdy kho & nhiét do cao ciling c6 the
gay ra sir d& v& clia hat so véi lam khd trong tu nhign. Mot 6

nam moc va bao tir nim moc ¢6 mat trén hat s bi diét trong

103



qua trinh sﬁy kho & nhiét d§ cao. Tuy nhi&n néu nhu cac loai
niam mdc bj tiéu diét thi sau d6 sy thi nhiém lai ¢6 thuan loi
hon déi v&i A. flavus vi thiéu su canh tranh sinh vat va vi ban
than A. flavus la loai va nhiét hon (Thermotolerant). Nhung
sau khi bi ticu diét, can phai ¢6 thoi gian 1au dai hé nim méc
méi ¢6 thé dwoc tai lap.

Lam khé & diéu kién ty nhién, nhiét d6 thip cd wu diém
hon 13 tiét kiém duoc nhién lidu va tranh dugc su hu hai hat
trong qua trinh siy khé & nhiét dé cao.

Phoi kho & nhié( d¢ thip, cin phai tiéu tén thdi gian nhicu
ngay mdi cb thé din dén lrong d6 4m cuia hat an toan tranh sur
xam nhap cia nim méc, nhung trong quéi trinh d6 lai nang
cao kha ning ndm moc co thé xam nhip va san sinh
Aflatoxin. Néu fhiét do d6 thip hon 20°C thi kha ning sin
sinh Aflatoxin cling rét han ché vi nim A. flavus ciing khéng
phat trién manh m& & khu vuc_nhiét o nay. O nhiét d6 cao
hon, mdi nguy hiém do nhiém Aflatoxin tiem tang hon.. Mot
56 thi nghiém ciing da chimg minh ring néu 1am kho & nhiét
G6 thap thi §& tranh duoc su nhiém Aflatoxin.

Mot cach khac d€ Jam gidm sy xam nhép ciia nim méoc
viio 16p trén clia kho bao quan ta hé thong tron dé bao dam
tranh sy tap trung d6 am clia hat & 16p trén. Nguoi ta ciing cdn
c6 nhigu con dudmg khéc d€ chéng s xam nhap clia nAm méc
vao hat bao quan nhu diing cic hoa chét va cac bién phéap sinh
hoc sé dé cap & phan sau.
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3.3. SU_CO MAT CUA AFLATOXIN TRONG THUC
PHAM (AFLATOXIN POI VOI SUC KHOE CON
NGUOT)

Théng thuong, ngd doc Aflatoxin cip tinh it khi gay chét
ngudi. Song trudmg hop in phai Aflatoxin truc tiép tir lac, ngd
hay gian tiép qua thuc pham rit dang duoc quan tam, vi nhiém
Aflatoxin man tinh c6 thé gy bénh ung thir gan & ngudi. Bao
cho cha Saito (1976) vé su c6 mat cia doc td ndm méc trong
thuc phim lién quan dén bénh ung thr gan & Malaysia va Thai
Lan cho biét, cic truomg hop ung thu gan & Thai Lan cao hon &
Nhat va ty 1& ung thir gan cao nhit & quan thé nam gidi gdc
Trung Qudc, vi quan thé nay thuomg an gao dau va rau. Nguodi
gdc Malaysia hay in ca tuoi, dau va 6t. Nguoi gbe An Do
thudng n sira va san pham cia sita, bot carry. Loai nim san sinh
Aflatoxin la Aspergiltus flavus dugce phan lap tor 13-21% trong
cic mau gao. Bot carry thudng nhigm ty 1& cao ching
Aspergillus flavas. Aspergillus flavus con thiy nhiu & lac, bot
ngd cbe, dau tuong va ca khé. Doc té tach tr gao va dau rit doc
vén té bao Hela. Trong 33 chiing nim Aspergillus flavus phéan
1ap duoc c6 8 chung sinh Aflatoxin, 3 irong 4 ching Aspergillus
versicolor san sinh Sterigmatocystin. Nhimg nghién ciru ¢ Thai
Lan cung cho th;‘iy Aspergillus flavus ¢6 mat trong nhidu loai
thyc phiam béan trén thi truomg. Cic ching sinh Aflatoxin cling
c6 trong dét trong trot. Aspergillus flavus droc phén lap tir 15
trong 50 mau dit & Malaysia vi 29 trong 106 miu dit & Thai
Lan, 16 chdng trong 44 ching phin [4p san sinh Aflatoxin &
Philippin cac san phim céng nghiép ding lam thitc in nhu lac,
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gao, diu tuong va ch ph¢ cling duge xic dinh a2 nhiém

Aspergillus flavus va doc td Atlatoxin & cic mixe dd khac nhau

(bang 3.4 va 3.5).

Bing 3.4: Sur c6 mat cia Aspergillus flavus va Aflatoxin
& cic mau lac (1 1967-1983 & Philippin)

i Ty 12 nhiém | Ham lugng
Lcai mau lac Aspergilius | Aflatoxin B,
flavus (%) {ppb)
Lac con tuoi mdi dao 5 14
Lac & trai, bdo guan trong cac chum, kho 1 257
Lac da boce vo tu cac kho néng trai 45 964
Lac con trong vo 25 0
Nhén lac boc vé lua 90 114 |

Bang 3.5: Swr c6 mat cua Aspergillus flavus
va Aflatoxip trong mot sé néng sin khic nhau
(tir 1967 - 1982 ¢ Philippin)

S6 lugng Ty lé Ham
Tén ndng san mau nhiém luong
phan tich | A flavus | Aflatoxin
(%) B, (ppb)
Cui dura bi méc 20 100 314
Lda mién trong déng 44 25 208
Lua mién bao quén da lam kho 30 0 0
Gao chua nghién bi méc 30 0 0
Gao dé 2 nam trong kho 40 2 5
Pau tuong khd 25 16 21
Hat ca phé 27 41 150
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Hoi chimg Reyer (Reyer syndromes) & tré em xuat hién
khong chi & Thai Lan ma con & Niu Zilan va & Tigp Khac
(Becroft. 1972, Dvorackova, 1977).

Hbi chimg Reye 1a do nhiém doc Aflatoxin qua thic n,
dua trén co s& phat hién Aflatoxin trong huyét thanh, nudc
giii va nhimg t6n thuong & gan clia tré em bi bénh nay. Tuy
nhién, con chua di bing chimg dé két ludn chinh xéc nguyén
nban cin bénh trén c6 phai do Aflatoxin trong thic an hay
khong? ‘

Theo mot bao cao o ﬁln Pd (Krishnamachari, 1937;
Nigindu, 1982), 272 bénh nhén trong cic bénh vién cd nhimg
diu hiéu bénh 1y do nhidm doc Aflatoxin. 27% trong s6 nay
bi chét. Con & Kénia, 60% trong 20 truomg hop duoc phat
hign d bi chét.

Payet (1966) cho biét &. Xénégan nhiéu tré em dudi 1 nam
tudi dugce an 70-140 g lac/nghy trong 10 thang lién dé didu tri
bénh Kwashuovkov. Nhimg mau lac niy sau @6 phat hién c6
chira S00-1000 ppb Aflatoxin B,. Nhu vay trung binh mdt
ngay mot tré em da phai an tir 35-140 ppb. Hai dia tré trong
s6 nay mic bénh gan sau 4 dén 6 nam.

Cac truomg hop nhiém ddc & ngudi do in phai Aflatoxin
cb trong thue pham, dic biét 1a ngd nhi2m ham luong cao
dang duoc quan tam hon lac. Mic du lac nhiém Aflatoxin
nhiéu hon ngd, nhung ngudi ta chi an lac voi lugng nho, trix
mét s6 nude an lac kha phd bién nhu Modambic, Xénégan,
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Xuding. Mdi quan hé giira bénh ung thir gan 3 nguoi song tai
chc nudc san xvét lac & chau Phi va chiu ‘A vai lugng
Aflatoxin ¢ trong san phim nay da nghién citu, song chua
thdy ¢6 su lién quan chit che. Tuy nhién viée gidm ham luong
Aflatoxin cé thé bi an phai la rat can thiét. Nhimg ngudi cong
nhén lam viée trong day chuyén ché bién lac co thé nhiém
Aflatoxin qua hé hap. Mot k§ sur hoa chit phu trach khau hap
tiét tring bot lac bi chét vh da phat hién duge Aflatoxin B,
trong t& bao phéi (Dvorackova, 1976). |

O Ha Lan, nhimg nguoi cong nhan lam vigc & nha may ép
dau lac co thé tiép nhan tir 0,039 ppb téi 2,5 ppb Aflatoxin
trong mot tuan 1& lam viée (Van Nieweenhuize 1973). Theo
Baxter (1981) ¢ sur nguy hiém khi tiép xic véi bui lac hay
chc san phim ndng nghiép khac cd chira Aflatoxin, tuy mixc
d6 nguy hiém chua duoe x4c nhan.

3.4.POC TINH CUA AFLATOXIN

3.4.1. Pjc tinh va lieu LD, déi vai vat nubi

Aflatoxin la chit doc nguy hiém déi véi cac loai gia sulc,
gia cam va con ngudi, tuy nhién mic d6 doc hoan toian khac
nhau. Piéu d6 phu thudc vio giéng loai, lra tudi, gidi tinh,
duong xam nhap, trang thai sic khoé cla co the, mdi truomg
va ham luong chit doc an phai. Aflatoxin cb thé gay doc cip
tinh va man tinh. Aflatoxin gay déc vai gan (Lancaster,
1961). Theo Butter (1963), Aflatoxin 1 chét gay ung thu gan
(Liver-Carcinogens). C6 thé sip xép thit tv méan cam clia cic
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loai gidng gia siic, gia cam véi Aflatoxin nhur sau: vit > ga tay
> gia cam khac > ga va ché > lon > bd sita > bé > lon vé béo
> bo vd béo > civu con.

Ligu gay doc da duge xac dinh trén mot sé cac loai vat
nudi cho thiy & luong 366 pg/kg thé trong da co thé gay chét
50% vit con 1 ngay tudi (bang 3.6).

Bing 3.6: Liéu dic cap tinh ctia Aflatoxin véi vit nuoi
(Theo Pier, 1981 va Cheeke, 1985)

Lk tubi

Liéu cho an gay chét—‘
hay trong Ivong

Loai vat nudi 50% (mgrkg) - LD, |

* Rat man cam

Chuét ddng (Hamster)

Vit 1 ngay tudi 0,36
Thé 3 thang tudi 0,30
Méo .| Truong thanh 0,55
Lon . Theo me 0,62

* Man ¢cam tryng binh _
Ché Trudng thanh 1,0
Ngua Trudng thanh 0,6-1,0
Bé 1 thang tudi 1,0-1,5
Ga tay 3 tuan tudi 1,36
Chuot lang 250 gam 1.4
Curu Trudng thanh 2,6
Khi (cynomologus) 2 pam tudi 2,2

* Tuong déi khang
Ga con 1 tuan tudi 8,5
Chusét céng Trudng thanh 5,5-17,4
Khi (macaque) 3 nam tudi 7.8

1 thang tudi

10,2
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3.4.2. Céc t6 chirc muc tiéu tao cac Aflatoxin B, - ADN
- ADDUCTS
" Ciing nhu nhiéu ho chit gay doc khac, Aflatoxin B, dugc
oxy hoda do ciac men Oxydaza da chic nang cé trong
microsome cila té bao va ludi ndi md cia cac 16 chic muc tidu
nhu gan, thin va phéi. Nghién citu qua trinh nay trén dong vat
thi nghiém (in vivo) da chimg (0 ri’mg ¢6 mdi lign quan chat
ch& vé loai man cam vi cac 13 chlic muc tidu tn cong cila
chit doc va kha niang hinh thanh cac khdi u do cac chat doc
gay ra voi tinh canh tranh trong qua trinh phan gidi char doc
cia md muyc tidu d€ c6 th€ chuyén Aflatoxin B, thanh
Aflatoxin B, - 2,3 Epoxi. San pham trung gian nay c6 doc tinh
vi ¢6 thé tao ra cac dai phin tir kiéu nhv cac ADN, Nghién
ciu ciing da cho thiy c6 méi tuong quan giita doc tinh cla
chit ddc va loai min cam va t& chitc muc tidu nhu ADN cia
té bio gan ddi v&i Aflatoxin B,. Két qua nghién ctu in vivo
ciing da dugc chimg td bdi nhiing két qua didu tra mang tinh
chit dich t&8 vé m&i quan hé giita bénh ung thur gan va kha
nang nhiém déc Aflatoxin & cac quan thé cir dan khac nhau.
Khi phan tich bang sic k§ nudc tidu cla ngudi va gia siic
nhiem ddc doc td nay, nguoi ta dd phat hién théy Aflatoxin B,
duoce dao thai dudi dang Aflatoxin B, - N’ Guanin, san pham
trung gian chinh do Aflatoxin B, - 2,3 Epoxi da két hop véi
ADN trong co th&, san pham nay di dugc chimg minh trong
dong vat thi nghiem. S& luong va sy tao thanh Aflatoxin B, -
ADN Adducts trong gan. Diéu nay ciing da duoc xac dinh qua
phuong phip chuén do biang khang thé don dong trong mbi
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lien két Aflatoxin B, - protein, phép thir ¢é thé xac dinh mot
luong Aflatoxin B, trong 10 triéu phin tir Nucleotit. '

Ngirdi ta da nghién clu s gan cac chat doc hoa hoc ¢d
kha ning giy ung thu gan v&i cic ADN & quin thé cu dan co
nguy co nhiém déc qua nghién clu sy ¢é mit cia ching trong
nhau thai phu ni. Nhau thai duge danh gia la t6 chirc chita
nhizu men Oxydaza da chirc nang ¢6 thé-phan huy nhidu chét
d6c hoa hoc b thé gan vdi ADN d€ tao thanh cic hop chat
trung gian dai phan .

Nhimg hop chit ho4 hoc duge biét c6 thé bi phan giai
trong nhau thai bao gém cac Hydrocacbon thom mach vong,
cic amin thom vi cic duge chit steroit. Tuy nhién ngudi ta da
tAp trung nghién cu nhicu vé cc qua trinh phan giai chat doc
b&i chic nang ctia nhau thai, con sy hinh thanh cac hop chét
véi ADN va mdi tuong quan giira chiing véi mo con me it
duoc nghién ciu. ’

Trong nhimg nghién ciru it di vé anh hudng cla nhau thai
phan gidi hay tao thanh cac hop chét ADN véi cac chat doc
nim mdc, nguoi ta da nghién ciu qué trinh nay trén chudt
nhit c6 chira va da phat hién thily mbi quan hé giira cac hop
chét Aflatoxin B, - ADN - Adducts & nhau thai vh gan con
me. Tuy nhién ciing khong thanh {dp duge cong thic bigu
dién méi twong quan. song him luong d6 tang dan theo lidu
lugng chit ddc dua vao va ddng thoi ci nhau thai vi & gan
déu tang theo. Thi nghiém duoc tién hanh trén chudt nhat cd
chira vao ngay thir 17 da duge thu nhan mot lidu Aflatoxin B.
khac nhau tir 5-20 pug/kg trong hrong. Sau 2-24 gitr chudt nhat
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diroe giét dé lay tir cung va gan phuc vu cho nghién ciru. Két
qud cho thily & ham lugng tir 15-25 mg/kg trong luong
Aflatoxin B,, sy tao thanh Afiatoxin B, - ADN - Adducts &
nhau thai va & gan 12 twong duong. Tuy nhién o gio thr 12 va
24, ham luong nay tim thdy & nhau thai cao hon & gan con me
tuong ung la 25% va 68%.

Bing 3.7: Moi tuong quan vé liéu (dose) dé hinh thanh
Aflatoxin B, - ADN - Adducts trong gan va nhau thai
"chugt nhat (Theo Irvin T.R., 1986)

Liéu lugng ADN - Aflatoxin B, ADN - Aflatoxin B,
Aflatoxin B, trong nhau trong gan
{mg/kg) {picromol/mg ADN) {picromol/mg ADN)
5 156+ 2 502 £ 62
10 354 + 64 1007 + 167
15 1475 + 25 1542 + 145
20 2618 + 4601 3226 + 1351

* Cor ché va con duong giy djc cap tinh ciia Aflatoxin

DE b thé gay doc ddi véi t& bao gan ciing nhur ta0 khdi u,
Aflatoxin phéi trai qua mdt qué trinh bién déi sinh hoc phirc
tap, tao thanh dang 2,3 - Dihydrodiol ¢ trong gan (Aflatoxin
B, - dhd). Theo gia thiét ciia Neal va cong sy (1981), hop chét
nay duoc thi nghiém vé kha ning @ ché tdng hop protein
trong 6ng nghiém (in vitro). Nguyén nhéan gay chét 12 do gan
bi huy hoai rat nhanh (necrosis). Sy min cam cta cic loai vat
nudi khac nhau chinh 13 nhé qua trinh chuyén hoa nay. O day
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nhém Dialdehyd phan mg v6i nhom amin cta protein & tao
thanh kiém ship (Schiff's base). Cac kiém ship ¢ thé e ché
sinh tng hop ADN va gy ra nhiém déc cip tinh. Nhu vay
Aflatoxin G, ciing c6 thé tao thanh kiém ship. Song cac
Aflatoxin B,, G, khong thé tric tiép tao thanh cic kiém ship,
chiing khong th€ bi oxy hoi d€ tao thanh dang dihydrodiol
duoge, do d6 giai thich tao sao Aflatoxin B, va G, lai it doc
hon Aflatoxin B, va G, (hinh 3.2).

* Cor ché gin Aflatoxin vao chuéi ADN

PE gay duoc ung thu, Aflatoxin phai xim nhiap duge vao
cac gen di truyen, lam thay d6i mat ma di truyén, tao ra su
phén chia bit binh thuong clia té bao. Ueno (1980) khi giy u
& dong vat thi nghiém da nhan thiy, luong Aflatoxin B, gin
vao cac chudi ADN da phan anh tinh man cam cba loai véi kha
ning tao khdi u. Co-ché giy khdi u chura hoan toan duge biét
dén, song cd thé thiy vai trd quan trong ciia 2,3 Epoxi nhw mot
nhén 5 tac déng. Nhur vy, nb phai duge hinh thanh trong qua
trinh chuyén hoa clia co thé, cu thé sir chuyén hoa Aflatoxin B,
thanh dang Aflatoxin - dhd, hoat chit nay chuy&n hoa nhanh
sang dang 2,3 Epoxi. Trong cac Aflatoxin thi Affatoxin B,, G, -
va M, c6 thé bidn déi tryc tiép thanh dang 2.3 Epoxi. Nhung
Aflatoxin B,, G, chuyén thanh dang nly cin trai qua cac qua
trinh trung gian khac nhau. Qua trinh lidn két giita Aflatoxin
B, véi 2,3 epoxi xdy ra & vi tri 7N Guanin cta chudi ADN.
Pay 1a mdt lien két ddng hoa tri rit bén vimg, két qua din dén
lam Gc ché hoic sai lénh sinh t8ng hop protein do "sao chép"”
sai léch cua ADN (Cliford, 1967) (hinh 3.3).
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ADN mét kha niing nhén doi 13 do tac dong cia Aflatoxin.
Céc hop chét da vong, trong d6 co Aflatoxin thudng tao thanh
mot cdu trac hinh det, mét mat phéng c6 d6 day thich hop véi
d6 day clia mot ciip bazo trong ciu tric ADN (= 3.4 A®), do db
dé xen vio chudi xodn kép ADN. Qua trinh xen ké nay can két
_hop v&i mét lién két bén vimg (lién két dong hoa tri) giira phan
tr Aflatoxin & vi tri 2,3 Epoxi vdi ADN & vi tri 7N Guanin.
Khong c6 gi thay d6i & chd Adenin va Thimin,

3.4.3. Chuyén ho4 Aflatoxin trong co thé

Qua trinh chuyén hoa Aflatoxin trong co thé ciing rat
phitc tap, xay ra do thc dong cia cac men phan giai chi yéu &
gan, tao thanh nhiéu hop chét khac nhau. C6 nhimg chat phan
giai doc nhir Aflatoxin M, qua sira, Aflatoxin B, kiém ship ¢
thé két hop véi protein hoac Aflatoxin B, - 2,3 Epoxi két hop
v&i ADN, Aflatoxin P dugc phét hién & nuée tiéu va nhidu
hop chit khac.

Chuyén hoi Aflatoxin B, tong co thé (tbeo Patters va
Robert, 1971):

Cac chét chuygn hoa duoe dao thai ra khdi co thé. Con
dudng chinh la qua gan ra mat va dao thai qua phin, hoic
qua than theo dudng bai tiét nudc tiéu. Qua trinh dio thai
xay ra nhanh chong, neu nhu khéng con ngudn cung cap
thém ddc 6.

Aflatoxin B, va B, duoc phéan giai nhd men Nicotamide
Adenine Dinucleotide Phosphate (NADP) d& tao thanh
Cytopentenol va Aflatoxicol (hinh 3.4).
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seotlived
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Aflatoxicol M, Aflatoxicol Aflatoxicol H,
1\ A
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on | |
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OCHy 0 (2] OH o~ To 7~ OCH
Aflatoxin M, \... Aflatoxin P, Aflatoxin Q,

"Aflatoxin B, Aflatoxin B, - 2,3 époxi
Protein RNA DNA
Shiff's base Nucleic  Axit

Hinh 3.4: Sy chuyén hoa Aflatoxin B, trong co thé
(Patterson va Roberts, 1971)
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Mot s6 nghién citu cho chudt udng va tiém vao phiic mac
Aflatoxin B, cling phat hién duoc trong gan chudt ca
Aflatoxin B, va M, (Cliford, 1965; Allcroff, 1966). Tiém vao
phic mac ciu véi ligu lwong 1 mg/kg thé trong hén hop
Aflatoxin B, = 36%; G, = 52%; B, = 3% va G, = 2%. Sau 2
gio giét clru tim thay Aflatoxin M, trong gan, thin, nudc tiéu,
nhumg it & gan, nhigu & thin vi nhidu nhat trong nude tiéu.
Nabney (1966) d4 nhan thiy ty 1& d6 nhu sau:

- Khoang 90% Aflatoxin bai tiét qua sita va nuéc tiéu
trirdc 48 gio.

- Sau 6 ngay khdng phat hién duge Aflatoxin trong sia.

- Sau 8-9 ngay khong con doc td trong phin va nudc tiéu.

- Khoang 0,55% Aflatoxin B,, 6,53% Aflatoxin G, khong
bién d6i trong phén, 5,95% Aflatoxin G, khong bién ddi trong
nude tidu. )

- Aflatoxin M, dao thai chi yéu qua 3 duong: phan, nudc
tiéu, sura.

Néu trong thirc in ctia ga c6 Aflatoxin thi doc td ton dur
trong gan vi thit g c6 thé phat hién dugc dén ngay thir 8 ké
tlr ldc ngimg cho théc an. Ga 4n thirc in nhiém Aflatoxin
trong thoi gian dai thi ton dir doc t6 trong thuc pham s rit
nguy hiém ddi véi stc khoé con nguoi (Kozhenikov, 1989)
(hinh 3.4).

3.4.4. Tinh chat gay suy giAm mién dich

Nhiéu tac gia da chimg minh Aflatoxin gy suy giam
mién dich & co thé. Nhiém déc Aflatoxin trong thirc an c6
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méi quan hé chit ché véi sir tang tinh man cam véi cic bénh
truyén nhidm khac. O g dd ¢4 sy min cam v6i bénh chu
trung (Coccidiosis), ty I1& ga nhiém Salmonella cao hom, hoac
ting cam nhidm bénh viém i Fabricius do virut (bénh
Gumboro). Nhiéu nghién ciu & ga duoc n khiu phan ¢ chira
Aflatoxin cac liéu khac nhau da anh hurdng téi hidu gia khang
thé HI khi ding vacxin phong bénh Newcastle (bang 3.8).

Bing 3.8: Anh huvng ciia Aflatoxin B,
déi vdi hiéu giz khing thé HI ¢ ga duoc mién dich
bing vacxin Latosa chiing bénh Newcastle
(Luan vin Tién si Khoa hoc Thii y
ctia Nguyén Hiru Nam, 1999)

Ham Thai N Hiéu gia khang thé HI

Lo thi lugng | gian xét Log
nghiém | Aflatoxin { nghiem | /> | 174 | 178 | 1116 | 1/32 | 1564 | !
{ppb) | (ngay)

bic 0 42 olo]e6| 8 2 2 | 40
1 100 - o] o] 8| 8 2 3,67
2 200 - 2 | 6|81 2 0 2,55
3 300 - 2 8| 6! 2 0 2,44
4 500 - 8| 6| 2| 2 0 1,89
5 1000 - 11 s | 2]o0 0 15
6 1500 - 8 | 3] 1 0 0 1,42

Ga Tay duoc dimg vacxin phong bénh tu huyét tring
(Pasteurella multocida) dd khéng c6 mién dich khi thir thach
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vGi chiing gdy bénh va ting tinh min cim véi bénh
Coccidiosis gay ra boi Eimeria adenolidis. Suy gidm mién
dich trong truomg hop nhiém doc Aflatoxin duoc giai thich do
d6c t6 1am teo tii Fabricius, tuyén Thymus va lach. Sy hip
(hu va thai sat bi gidm sit & ga do dan dén thiéu mau, tong sb
bach ciu tang.

Co thé suy giam sitc dé khang con do giam protein huyét
thanh trong d6 albumin bi anh hudmng hon ca. a, p va y
globulin déu giam, IgG bi anh hudng hon IgM. Lipoprotein
carotenott, cholesterol, triglyxeric, uric axit, canxi, lactat ciing
bi giam.

3.4.5. Dic tinh gay ung thw gan

Aflatoxin da dugc nghién clru va chimg minh la tac nhan
gy ung thu & dong vat thi nghiém va vat nuéi. Bang chimg
nay dugc hai t8 chire thudc Trung tim nghién céu ung thu
méi truomg thé gidi (JARC, 1972, 1976 va 1979) ciing nhu
T8 chirc y té thé giéi (WHO, 1979) ghi nhan. Thuc nghigm
gay cac khdi ung thu gan, than, rudt dugc tién hanh & chuot
nhat, chudt cong trang, c, vit, khi bang cach cho in (bang 3.9).

Nghién ciru ve dich té hoc cho thay, ciing ¢6 mdt s6 quan
hé giira ham luong Aflatoxin an phai trong khau phin vi quan
thé sinh vat véi ty [& ung thu gan. Tuy nhién nhiing nghién
clru dugc tién hanh nhim tim kiém méi nguy co mang dén
cho con ngudi chua thye hién dwoc, vi vdy chi méi coi
Aflatoxin Ia cé chimg c& trong bénh ung thuwr gan & vit nudi,
d8i véi con ngudi hay con la gia thuyét (IARC, 1979).
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Bﬁng 3.9: Kha ning giy ung thwr gan cua Aflatoxin o dong
vat thi nghiém (Carnaghan, 1967)

o Thdigian { Xuat | Tan

Loai vat thi Ls . g g A .

nghiam Liéu dua vao (ppb) | nudi quong hign | suat

i (thang) khoiu | (%)

Vit con 30 14 8/11 72
Céa hoi 8 12 27/65 | 40
Khi 100-800 mgtdng s6| > 24 3/42 7

Chudt cong trang 100 54-88 tuan | 28/28 | 100
Chuét nhit 150 80 tuan | 0/60 0
Chubt chl 24-66 mg téng s6 36 9/12 75
Khi dudi sé¢ 5mg téng s6 24 2/3 65

Nhimg thi nghiém x4c dinh mbi quan hé giita ham luong
Aflatoxin ¢ trong thyrc &n va kha nang gay ung thu gan dugc
xac dinh & chuét cdng tring duc (bang 3.10).

Bing 3.10: Liéu tic dung ciia Aflatoxin B,
d6i véi chudt cong trang duc

T;’:g"{ggf :r:'?;%’g)” Théi gian nudi (udn) | 12" fﬁi‘g‘fﬂy ng |
0 74-109 0/18
1 78-105 2/22
5 65-93 1/22
15 69-96 4/22
50 71-79 20/25
100 54-88 28/28
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Nghién ciru cia Mantel, Bryan va cac s6 lidu thu duge tr
5 nghién clru khac cho thdy, kha ning gy ung thu cla
Aflatoxin liéu 0.1 ppb & chudt 1a 240/1.000.000. C6 sur khac
biét gitra loai, lira di, gidi tinh vé dd man cam. vi du: chudt
cbng cai khang véi Aflatoxin. Dieu kién cham séc, nudi
dudng, khau phian an, khu vue ciing (3 nhimg nhan té gop
phan thic diy su hinh thanh cac khdi ung thu (Roger va
Newberne, 1971). Nguoi ta nhan thdy & cac khu vuc ¢6 nhiéu
anh sang mat trai thi ty 1 nguoi bi bénh ung thu cao hon &
cac vung khac. Chuét duoc chiéu xa sau khi nhin duoc lidu
thip Aflatoxin B, di giam tan suét xuit hién cac khéi u. Néu
dong thoi st dung Aflatoxin va Riboflavin ¢6 thé 1am giam
kha nang xuét hién cac khéi ung thu (Joseph, 1976).
Bing 3.11: Méi quan hé giiia lmng Aflatoxin cé thé duoc

an vao o cac viing khdc nhau va cac truong hop ung thy
‘ g4dn ¢ nguvi (Stoloff, 1976)

. Lugng Aflatoxin | 09 | Tan XUat xuat
Nude Khu viyc (dia co -thgé? dua vao hop mac hién/10° quan
phuong) (ug/kg Pingay) | °4N1 413 | ihginam

Kénia Ving cao 3,5 4 1,2
Xoadilon | Vung cao 51 11 2,2
Thai Lan | Vung Songkhula 50 _\2 2,0
Kénia Vang trung du 59 33 25
Xoadilon | Vung trung du 8,9 29 38
Kénia Ving thap 10,0 49 4.0
Xoadilon |Vung Lambombo 154 4 4,3
Thai Lan | Vung Ratbari 45,0 6 6,0
Xoadilon | Ving thap 43,1 42 9,2
Médambic | Inhambance 2224 460 13,0
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Nghién ciru cta Stoloff (1976) vé méi lién quan giita ham
lugng Aflatoxin trong khau phan thirc in va ty 1& mic bénh
‘ung thu gan & nguoi tai cac khu vue khac nhau da chimg to su
twong quan do rat tém (bang 3.11). Ty 1& bénh con lién quan
dén ham luong Aflatoxin trong cac loai ngii c6c duge ban trén
thi truomg ding 1am thuc phiam cho ngudi va thire in cho vat
nudi. Két qua cho thidy & cac nudc nhiét ddi ham luong
Aflatoxin trong thuc phim (bang 3.12) cao hon & cic nude 6n
d6i. Nguoi ta ciing da tim thiy Aflatoxin trong cic mau phin
ngudi sau khi an thue pham trén.
Bing 3.12: Méi quan hé gitFa ung thwr gan nguyén phit va

lrgng ngé an hang ngay o mét sé viing khdc nhau ciia
Philippin (Theo Jayme va cong su, 1976)

Ty |& bi ung thu Lugng ngo tiéu
Vang nguyén phat (tfrén | dung hang ngay
] 100.000 dan) (9)
Ving Péng Visayas 8,5 1472
Ving Tay Nam Mindanao 7.1 102,0
Ving Déng Bac Mindanao 6,4 84,6
Vung Tay Visayas 5,6 777
Vung Nam Tagalog 4.1 2.1
Vung Bicol 3.7 35,5
Ving llococ 3,3 55
Thung ling Cagayan 2,9 718
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3.4.6. Diic diém ciia ung thw gan

Ung thu gan do Aflatoxin gdm cac dau hiéu sau:

- Phat sinh v6 t6 chic

- Sir tham nhiém

- Di cin té bao

Theo dinh nghia trén thi sy ting sinh t& bao c6 thé phat
sinh mot khéi u lanh gdm nhimg & bao giéng hét nhan hoac u
ac tinh néu cac 1€ bao khong gidng nhau, ting sinh vé t3 chifc.
T& bao nay phat trién nhanh hon, tham nhiém vao céc té bdo
bén canh, tach ra theo duong lympho hoic mach mau, tran °
vio cic td chitc khac d& hinh thanh mot khu viyc phat trign
méi (di cdn). Qua trinh ung thu gan cling xay ra nhu trén.
Nhimg khdi u trong ung thu gan cé dudmg kinh khoang lem,
xuat huyét va hoai tir. Xét nghiém mé hoc phat hign thiy
nhimg di cin khu vuc, bién ddi t& bao, mit tinh phan cuc va
nhi¢u giai doan gian phan.

Trong ¢ bao gan xuit hiéen nhiing bao khéng 16
(Megalocytes) voi nhan sung to, cd thé Ia té bao Ac tinh, té
bho thoai hoa hodc c6 s bién ddi té bao nhu mé. Nhimg té
bao ung thu dang tiu thé c6 kha ning phan chia rit manh,
gidng nhur t& bao ban diu cia mé phén sinh. Nhung trong céc
t& bao do rét it thdy sur phan bao gian phan. Trong nhimg thi
nghiém trén ddng vat, luong t& bao khdng lo do giam dan khi
lugng chét ddc cho dong vit dn giam.
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Khéi ung thu gan do Aflatoxin lidu 2-4 mg ciing gidng
khéi u do mdt sé hoa chit khac gdy nén nhu CCl,
(Tetracloruacacbon), DMN (Dimethyl nitrozamin). Ca hai
chit nay lam hoai tir gan & khu vure trung tam nhiéu hon ngoai
vi. Cac t&n thuong khong lam réi loan ciu tric gan.

Cac alcaloid dic biét la alcaloid cta co ludi chd Senecio,
chit Lazioclapin, Retriocxin gy hoai tir & giira tiéu thuy gan
chudt khi nhidm doc cip tinh. Khi khong con doc td thi gan
ciing khoéng héi phuc dwoc trang thai binh thuomg.

Nhur vy nhiéu chit doc giy ung thur gan va hoai tir gan
déu xuat phat tir khu vuc giita ti€u thuy, con Aflatoxin gay
hoai t& quanh cira. Nhimg ton thuong do Aflatoxin va cd luti
ché déu khong thé hdi phuc duoc.

Tac dong cia Aflatoxin 1én t& bao gém mot b giai doan
sau: ’

- Tac dong truc tiép 1én ADN va frc ché cac Polymeraza
chiu trach nhiém sinh téng hop ADN va ARN.

- Dinh chi sinh t3ng hop ADN.

" - Tigu giam sinh téng hop ARN va tric ché ARN théng tin.

- Bién déi hinh thai hat nhan.

- Giam thi€u tdng hop protein.

Tac dong qua lai véi ADN chi yéu 1 qua vong Purin.
Ngudi ta da dung phuong phap phé quang hoc d€ xac dinh
st g&n Aflatoxin vao vong Purin. Ngoai ra Aflatoxin c6 thé
két hop 18ng vdi ADN chudi don, din dén irc ché tdng hop
ADN va ARN.
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Do qua trinh két hop giita Aflatoxin v&i chudi xodn kép
ADN nén 1ong hop ADN bj dinh trg. Su két hop nay ciing
gidng nhu sur tuong tac cla chat Actinomycin. Chat Quinon
va Amin cho phép chiing cé thé xen vao phan tir ADN qua
nhom Guanin, khong phai & nhém Adenin va Thimin.

Ngoai ra Aflatoxin con e ché hé men cia € bao, dic biét
12 ADN - polymeraza. Loai men ndy giam dan vé s6 luong,
chi con khoang 60% trong thuc nghiém vdi E. coli do tac
dong vao ADN dan t6i viéc sao chép ARN thong tin trong
nguyén sinh chét va hat nhan bj tieu giam. Thi nghiém dugc
chimg minh sau 15 phit tic déng ctia Aflatoxin thi sinh tong
hop ARN chi con 5-10%.

Hai qua trinh trén dan t&i su giam protein. Sur rc ché va
giam tdng hop ARN dan t6i rdi loan va gidm tdng hop ARN
clia nguyén sinh chit & bao, 1am mét kha ning thong tin ti t&
hop protein trong nguyén sinh chit (€ bao.

Thir nghiém tién havh trén Flavobacterium auraeticum
(bang 3.13).

Bang 3.13: Ty s6 trung binh sau 3 1an quan sit ADN,
ARN vi protein trong 10ml méji truvong, sau nuéi cay 4 gio

Aflatoxin B,/ml ADN ARN Protein
0 33 70 190
10 27 60 190
25 21 60 180
50 0 60 170
100 0 50 165
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3.5. BENH NHIEM POC AFLATOXIN (b VAT NUOI

(AFLATOXICOSIS)

Bénh nhiém doc Aflatoxin & vit nudi rat phd bién, dac
biét & cac nudc nhiét déi, do thire an chan nudi chira Aflatoxin
d3 khéng dugc phan tich xac dinh trude. Cac truong hop ngd
ddc quan sat duge cho thdy, tat ca loai vat nudi nhur ga, vit, ga
Tay, lon, bo v.v... déu bi anh hudng bdi Aflatoxin. Trong cac
co s& chan nudi tap trung, cac gidng gia sic va gia cam ngoai
nhap c6 ning sut cao thudng xuat hién & dich lién quan t6i
Aflatoxin. Nguyén nhan chinh 14 do thirc n dy tri nhidu dZ bi
nhim nim va doc t6 cha ching.

Trong nhimg nam gin day, khi céng nghiép chan nuéi tap
trung phat trién, nhidu cic vu gay chét vat nudi da khong fim
duoc nguyén nhan bdi cac chan doan chi tip trung vao cac
nguyén nhin bénh trayén nhigm. Téi nhimg nam 60 cha thé
ky nay khi hing trim nghin gi tdy & Anh bi chét nén tinh co
nguoi ta phat hién Aflatoxin.

Nhu vay diu hiéu dic trung cia nhiém doc doc td nam
méc ndi chung va nhiém doc Aflatoxin 12 khong c6 nhimg
diu hiéu dac biét. Chinh vi thé cac thli y vién khong phai la
ngudi dau tién phat hién duge nguyén nhan gy chét vt nudi
do chit ddc ndm méc ma 1a cac nha hda hoc.

Trong trudng hop nhiém doc khong gay chét & vat nuoi,
chc biéu hién triéu chimg 1am sang kém phat trién, giam st \
sAn XuAt trimg. sira, giam ting trong va chuyén héa thixc in,
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ma cac dau hiéu d6 thuomg khong chi dic trumg cho nhidm
ddc t6. Chi sau khi phat hién bénh nhiém doc Aflatoxin & ga
tay, nguoi ta méi 1ong két xiy dung mét vai déu hidu phan
biét bénh nay véi cac bénh truyén nhidm va tring doc khac
(bang 3.14). Tuy nhién cac diu hidu nhan biét lai phy thudc
vao nhiéu yéu 6 trong d6 phai k& dén ham lugng ciia chit déc
an phai va thoi gian kéo dai. Nhu thé sy chin doan phan bidt
cb thé khac nhau tir truomg hop nay dén truomg hop khac.

Cho dén nay, phin 16n cac tr lizu vé nhiém déc Aflatoxin
tap trung chii yéu vao chan nuéi gia cam. Ly do c6 thé khong
phai gia cAm man cam véi Aflatoxin hon 12 cac loai vat nudi
khac trir vit con. Song & gh cong nghiép nguoi ta thiy co
nhimg dan hiéu bénb 1y lién quan téi nhidm doc Aflatoxin,
miac di ching van khde manh. D6 13 hdi chimg xanh tim va
chay mau khién cho chit liryng hang hda bi giam sit va dic
biét ngudi tidu ding khong co cam tinh véi loai thue phim
nay. Hon nifa trong chan nudi ga, mau vang trén da va trong
1dng @6 trimg rat hap dan nguoi tiéu dung, thi mau sic nay lai
bi tic dong [am giim di dang k& bdi sir c6 mit cia Aflatoxin
trong thirc an chan nudi. '

Nguyén nhan dan dén anh hudng trén 1a do Aflatoxin da
- 1am tang tinh dé v& clia I6p mao quan, cling nhur lam mét chirc
nang la 1op dém 16t cho mach quan khi c6 nhimg tac dong co
gidi. Mat khac Aflatoxin ciing giy ra su irc ché qua trinh dong
mau, lam tang hoat tinh cta prothrombin do d6 sy chay mau
trr nén lién tuc khong dimg.
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' Bing 3.14: Anh huong ciia Aflatoxin c6 trong thirc an dén
cdc biéu hién bénh Iy ¢ vat nuéi (Allcroff, 1969)

Luqng Thdl".(y o Anh hudng tdi phat
Lo Aflatoxin nuoi Tén thuong L ,
Loai gia suc . _ trién va hiéu qua
trong thirc an | duong gan Y
R . A thuce én
hang ngay (tuan)
0.14 12 Trung binh | Binh thuong
Lon ' o
(20-70kg) 0,28 12 Nhe Gtallm st
0,41 12 Nhe Giam sut
Lon 0,28 L
(40-100kg) | v 0,41 20 Nhe  Giam sut
Lon . . N
(70-100kg) 0,69 7 Trung binh | Binh thuong
Lon nai 0,3-0,55 4 RG Suy giam va mot s0
(c6 chua) con chét
Ga\TaylA 0,25 ’ 4 R Ctba_lm phat trién va
(¥ ngay tudi) giam trong lugng
Ga thit 0.2 ’ Nhe | Giam trong luon
(broiler) 0,42 7 Nhe - 3riu§n g
(1 ngay tuéi) 0,5 7 Ning 9
, . Pic tinh dién | .,
vit t(zagiw)gay 0,03 4 hinh nhi&m f‘r:zrsgg”g rong,
déc Aflatoxin >
Bé . Giam {rong luong
(4 ngay tudi) 0.2 16 Trung binh ir 0 dén 3 thang
Bé vé béo . . .
(6 thang tud) 0.66 20 Trung binh | Binh thudng
| Gidm lugng siTa;
Bo sira 1,5 4 Trung binh | Aflatoxin M, ¢6

trong sta
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Hon thé nira Aflatoxin can thiép vio qua trinh hép thu,
chuyén hba va dao thai caroten mot chit mau cé trong thitc an
gbp phan tao mau vang cia da va long dd trimg. Qua trinh
hip thu chét caroten ciing 14 nguyén nhan gay hoi chimg xanh
tim trong mo bao ciia gia cam.,

Bén canh d6 sy suy giam ham lugng lipit duce hap thy tir
thitc #n do anh hudng cia Aflatoxin ciing din dén la giam
chat luong thit. Nguoi ta thiy ham lwong lipit trong phan cla
vat nuéi bi nhidm ddc Aflatoxin cao hon gap 10 1an ham
lurong lipit trong phan cia vat nudi duoc an thire dn khong ¢o
Aflatoxin. Ly do Aflatoxin da anh hwdng dén men lipaza cta
tuyén tuy, lam gidm ham luong men nay. Aflatoxin con tac
dong 151 s ligng va chat luong mat - mot nhén t6 quan trong
trong qua trinh tiéu héa ma.

Trong chin nudi lon, Aflatoxin anh hudng dén sy phat
duc va dic bidt cd thé gay siy thai & lon nai c6 chira. Lom con
theo me c6 thé nhiém Aflatoxin qua sira me va c¢b thé dan 6
chét hay chiam 16m.

O bd sita, Aflatoxin ¢6 thé bi phan gii va dao thai qua
sita dang ddng phan (4 Aflatoxin M,, la chit déc nguy hiém
cho tre em. |

D41 véi gia cam sinh san, Aflatoxin anh hudng dén nang
sudt trimg va ty 18 trimg c6 phoi va ap no. Do Aflatoxin ¢ thé
k&t hop vdi ADN trong phdi, da lam cho nhiu phdi bj chét &
ngay thir 7 sau khi ép. Trimg ga thuong phim khéng chi nhat
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mau ma con nhé hon binh thudng va dé v do 16p vo bi mong
di. S6 lwomg tinh dich v tinh tring cla gh tréng giam sit 16
rét dac biet o ga Leghorn.

Nét ddc trung ntra trong nhiém doc Aflatoxin & vat nudi la
sit suy giam tinh dé khang ciia co thé véi mam bénh. Ngudi ta
da chimg minh ring néu vat nudi bi nhiém doc Aflatoxin thi
tinh khang véi bénh giam sat rat 1on, ddc bidt bénh cau tring
(Coccidiosis), bénh don bao (protozoa),” Salmonellosis cling
nhr cic bénh truyén nhim do siéu vi tring nhu bénh
Gumboro, bénh Newcastle; bénh giun san nhue bénh san la
gan, bénh do nim men Candida. Ly do la Aflatoxin gay fic
ché qua trinh mién dich tiép thu, do d6 lam giam higu luc cia
cac vacxin phong bénh, tic dong nay nhu thé nao s& dugc
nghién ciu trén cac dbi tuong vat nudi.

3.5.1. Nhiém dac Aflatoxin & gia cAm

a) Bénh nhiém déc Aflatoxin & vit

Vit 1a vat nudi man cam vhat véi Aflatoxin 6 trong thire
an. Lidu gay chét 50% dong vat (LD,) & vit a 0,3 mg/kg.
nhidu vy dich gay chét vit duge thong bao. O Anh, 2 8 dich
gay chét vit 1a do trong thic n ¢ chita bot lac nhap tir Braxin
(Carnaghan, 1961). Bénh ciing dugc phat hién thay & cac dan
vit nuoéi ¢ Kénia, an tk}frc an duge bd sung bot lac tir Dong
Phi, & bang Kerala An D6 (Sivadas, 1968). Nhiém doc
Aflatoxin cta vit ciing duge phat hién ¢ Viét Nam (Pau Ngoc
Hao, 1992; Lé Thanh Liém, 1995...).



Vit bi nhigm déc thuong bo an, cham phat trién, tiéng kéu
khong binh thuomg, da chan vi da dui bién thanh mau tim, rdi
loan véan dong, co gidt, udn lung, cé thé dan dén chét.

Céc bién d6i co quan ndi tang cho thz‘iy: co thé bi phu nhe;
gan xudt huyét, sung to, ran, mat sung, thin sung va xuit
huyét; ta trang sung va chita dich ri viem. Trong truomg hop
cap tinh gan sumg to, mau vang nhat, vang dat thé hay mau
xam nhat. Trong trudng hop man tinh, gan co lai, rin chic va
xuat hién cac hat, thi mat sung to, chay mau & lach, than va
duoi da.

Cac bién d6i vi thé dién hinh la thoai hdéa nguyén sinh
chat dang khong bao, nhan t€ bao bj pha huy, éng mat dan ra,
xudt hién cic sgi viém, chidy méau lan tran thanh timg dam.
Biéu mé éng than ciing bi ton thuong, thoi hoa t& bao bng
luon, cau than teo, lam mét kha ning bai tidt

b) Bénh nhiém déc ¢ ga

V& lich sir phat trién cta bénh do Aflatoxin, nguol ta noi
dén vu dich gay chét 100.000 ga Tay (Turkey Disease) & Anh
vao nim 1960 (Blount, 1961). Ga bi nhiém bénh bo in va
chét trong thdi gian 7 ngay. Nhiéu nguyén nhin da duge tim
kiém nhu: vi tring, siéu vi trung hay cac chat déc kim loai
nhung déu khong thuyét phuc. Cudi ciing da chiét tach duge
trong lac nhap tir Braxin vé& 1am thic dn bd sung cho ga Tay
nhimg chét c6 mau huynh quang xanh da trdi (blue) dudi anh
sang tia tlr ngoai 365 nm bang phuong phap sac ky Iép méng
(TLC). Tir d6, bénh nhiém doc Aflatoxin trong vat nuéi lién
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tiép duoc cong bd trén pham vi thé giGi nhu & Tay Ban Nha
(Camaghan, 1962), Uc (Kohler, 1962), Hungary (Derzsy,
1962). Nhiéu vu ga bi nhiém doc Aflatoxin duoc phat hién &
An o (Char, 1982), Aﬂéltoxin con giy thigt hat rat 16n cho
nén chin nudi gia cim & bang Timil Nadu (Bhat, 1978).

O Viét Nam, bénh ciing duoc phét hién & cac trai chin
nudi gia cm gidng nhap ngoai (Pau Ngoc Hao, 1990, 1991,
1992, 1993; Lé Thanh Liém, 1995...).

* Triéu chimg cua bénh

Ga bd an, giam ting trong, higu qua chuyén hoa thic in
thap, giam san luong trimg, sw phat duc clia gi mai va ga
tréng cham. Ty I& chét thuong cao, dic biét phu thudc vao cac
yéu t& "Stress” nhir ndng, am, ché dd cham sdc nudi dudng
kém v cac bénh truyén nhidm cong phat. Mic dé nhiém doc
Aflatoxin & ga phu thudc vao loai gidng vi lita tmdi. Ga Tay
man cAm nhét, san d6 la g Loi, gh Nhat, ga cong nghigp
nh3p ngoai va cac giéng ga noi.

DAu higu quan sat th'z‘iy & cic dan ga nhiém doc Aflatoxin
khéng dic trung cho bénh, vi nhiéu loai bénh khac nhau ciing
c6 nhimg bidu hién tuong tr. DE chan doan ding bénh, can
két hop cac yéu (6 tridu chimg, mé kham va dic biét 1a phan
tich Aflatoxin ¢4 trong thitc dn chan nudi.

* Bénh tich dai thé va vi thé

Ngd doc Aflatoxin & ga ciing giéng nhu & vit vé bénh tich

dai th& va vi thé. O thé cAp tinh, bénh tich chd yéu 13 gan
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vang va sung. Trong cic trudng hop min tinh, gan bién thanh
mau xam hay vang Xam va tro nén xo climg.

Nhimg xét nghiém vi the & gan cho thay cac thuy gan bj
ton thuong lan tran k&m theo chiy mau, & bao gan thoai hoa
khong bao, thoat hod hat va thoai hoa md tuy theo ham lugng
Aflatoxin (bang 3.15).

‘Béng 3.15: Tén thuong gan & gia siic, gia cim dupe dn
thire an co chia Aflatoxin (Wogan, 1966)

Tinn trang ton Bo | Bé& | Lon | Cuu | Vit | Vit | Ga
thuong con

Gian ong mat + + + - + t
T& bao gan sung to + + + - + ¥ -
Hoai 17 cap tinh va - - + - + - -
chay mau s
Viém sgi huyét man - + + - + + -
tinh

Trong nhi¢m ddc man tinh, t& bao gan trrong to, nhan
simg, xuit hién nhiéu dang phan bao gian phan, gian ng mat.

Licu Aflatoxin bénicép tinh ciing giy o ga do (Broiler)
cac bénh tich chung veé ton thuong gan nhu: gan bién thanh
mau vang xam, chay mau cuc bd. phat sinh cac d&ifm hoai tir
tring va ting luong m& gan. Té bao gan thoai hoa m&, thoai
ho4 khong bao, nhan 16i 18n, gian éng mét va hinh thanh soi
huyét. Su ting sinh & bio gan va & bao dng mit nham khic
phuc chitc ning gan trong cac truomg hop man tinh, t& bao bat
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mau kiém. Tron‘g qua trinh viém xuét hién cac bach cau don
nhén va bach ciu trung tinh.

0 ga Tay (Turkey), nhiém doc Aflatoxin 4 cip tinh xuét
hign sy suy giam cac tiéu quan trong cac bé gan. Sy tang sinh
ti tao céc tiéu quan xuft hién nhidu & cAc ranh ngang va co
xu hudng lan toan tiéu thuy. Phat sinh cc hat nhd trong céc t&
bao ai toan.

* Suy giam mién dich

Nhigm doc Aflatoxin da c6 mdi quan hé chat ché vdi su
ting 12n tinh min cam v5i cac bénh truyén nhidm khac. O ga
do cd sy man cim v6i bénh cau tring. Ty 1& ga nhiém
Salmonella cao hon khi ga bi nhiém d6c Aflatoxin hodc ting
man cAm nhiém bénh viém tdi Fabricius do virut (sidu vi
tring). & ga Tay duge ding vacxin phong bénh tu huyét tring
(Pasteurella mul-tocida)ldﬁ khong cd mién dich khi thir thach
véi chiing gay bénh v tang tinh méin cam v&i bénh ciu tring
gay ra bdi Eimeria adenolides. Sy suy giam mién dich trong
truomg hop nhiém doc Aflatoxin duoc giai thich bing nguyén
nhan 1am teo ti Fabricius, tuyén Thymus va lach, Sy hap thy
va gidi trir sat bi gidm & ga do din dén thiéu mau, ©Bng s6
bach cau ting lén.

* Thai trir vii t6n dur

Trong co thé gia cam chi ton du | luong nhd nhumg nhanh
chéng duge thai hoi néu nhir trong khau phin khong c6 thém
Aflatoxin tiép tuc. O ga dd, chat thi trir ¢ ndng d6 cao nhit
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J mé, gan, than. Aflatoxin B, duoc chuyén héa (hanh
Aflatoxin B, va M, trong gan.

- Men gan NADP - Nicotinamid dinucleotit photphat - c6
thé phan giai Aflatoxin B, va B, thanh Cytopentenol va
Aflatoxicol. Aflatoxin B, bi dao thai qua mat va nudc giai
cling nhu phan thco ty 1€ 70:15:15 theo 6 dong phan B,, B,,
B,,M,.

Aflatoxin B, va M, la chit thai chinh, & ga Tay véi ndng
d6 cao nhét & gan, than, mé va phan. Aflatoxicol ciing 1a chat
thai chinh. Phan 16n cac chét thai trir khéi bidu mé khi khong
con ngudn Aflatoxin tiép tuc. Chat selen cd thé 1am gidm doc
td Aflatoxin do ching thiic diy lam ting ty 1& % Aflatoxin
dang lién két.

8] vit c6 su thay 461 cong thirc bach cau do su bién d6i
nhan cda té bio bach ciu, sy suy gidm chitc nang ctia cac thuc
bao (phagocyts) va hé vong mac ndi mé. Hoat lyc cia co thé
giam st & ga do, sw dap (mg mién dich té biao gidm ca & gata
va ga Tay.

Mic du ¢ si suy thoai mién dich do Aflatoxin nhung
nhimg bang chimg xac minh van con nhiéu tranh cii trén ca 2
khia canh gi4i phan t8 chitc cic co quan c6 lién guan dén bach
cau va su dap (mg mién dich chic ning san sinh.

3.5.2. Nhiém déc Aflatoxin 6 lon
Lon riat man cam véi Aflatoxin. Trong nhitng nim 1970-
1980, tai Song Boi, Muong Hong, Té Hiéu (Son La) da né ra
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mot sb 6 dich lon bi ngd doc Aflatoxin trong thuc an, gay (on
that rat 1dn cho cic co s& chan nudi. Ngd bi nhidgm Aflatoxin
B, ham fugng >1000ppb. Lon con va lon nai min cam nhét va
ty I& chét rit cao (Nguyén Thi Thuan, 1984).

LD, & lon 1a 0,62mg/kg trong lugng co thé. Trong thirc
an, Aflatoxin ham lwong tir 2-4ppm cb thé gy bénh cap tinh.
Liéu 260ppb cho an trong nhigu tuan I& giy cham 1ém, giam
tang trong va hidu qua chuyén hoa thirc in. Liéu 400ppb cho
an trong nhiéu tuin gay nhimg bién déi bénh 1y & gan.

* Trigu chimg bénh ly

DAu higu dién hinh trong nhidm ddc Aflatoxin & lom rat
khé phén biét véi mot sb benh truyén nhidgm khac, dic biét 1a
bénh Leptospira va huong diéu trj chil yéu 1a ding khang sinh
nhu Streptomycin. Dit higu quan sat dugc 1a sy suy giam
trong Iuong, bd an hay 4n it, tidu tén thic 4n nhidu. Nét dic
trung 1a da vang, dic biét vung niém mac nhu mat, mdi, sau
tai, da dlii, ben v.v.. 1a nhimg noi d& quan sat thay d6i mau sic
clia da. Nguyén nhan do gan bi t3n thuong, bilirubin tran vao
mau lam xuét hién sic td vang & da. Nudc tidu it, mau vang
vi cb mui rat khét rat giéng véi mui nudc tidu trong bénh
Leptospira. Nguyén nhan con do ton thuong than va luong
. bilirubin trong nudc tiéu ting. D6i khi cling quan sat thiy cac
dau hiéu & phéan. Phan mau xam, xam nhat do bilirubin khdng
dugc chuyén qua mat vao rudt gitp tiéu hoa. Phan ¢6 khi lan
mau. Tén thuong dai thé phat hién thiy chd yéu & gan, than.
Gan bi bién mau, trd nén xam nhat, ¢6 truong hop mau vang
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nhat hay mau vang dat thé. Trong trudng hop man tinh, gan bi
teo hay cimg lai, san sii do t3 chic xo phat trign. O giai dogn
tiép theo thuong xuit hién cac v hat ndi 1&n trén bé mat cla
gan. Than sung to & giai doan diu, ¢6 mau ving dit hay mau
xam nhat, sav do trd nén xo cing, co. Chitc nﬁng bai tiét bi
anh hudmg nghiém trong. Bénh 1y vi thé & gan cho thiy céc
dang thoai hoa va huy hoai 16 chite. Chay méu & trung tam
tiéu thuy rat dién hinh.

* Bién dbi 16 chitc va chire nang sinh 1y, sinh hoa

Ciing nhu & gia cam, nét dic trung cta nhiém doc giai
doan dau la gan thoai hoi mé. Trong t& chirc té bao nhiém
nhidu hat m&, tao mau sic vang nhat va rit dé v&. Thoai hoa
rat phé bién & cac vang trung tam. Nhiém d6c thé man tinh,
thuong xut hign céc té bao gan khdng 18, nhan té bao dot bién,
phat trién dang soi thong ndi Sng va ting sinh mé Sng mit.

Cac bién déi sinh hoa trong bénh nhidém doc Aflatoxin
cing da dugc nghién cliru. Su san sinh nhiéu prothrombin lam
giam thoi gian dong mau. Hoat dd cac men sGOT va sGPT
tfing 1&n do cic t& bao gan bi huy hoai.

Protein téng sb giam do qua trinh sinh téng hop protein bi
anh hudmg. Ngoai ra, cic thinh phan khac nhu tdng $6 sit lign
két, albumin, globulin, cholesterol, ure mau ciing bi giam,

Chuan doan nhiém déc Aflatoxin khong thé chi dira vao
tridu chimg quan sat. Can phii tim kiém sy c6 mat cua
Aflatoxin trong thic an chan nuéi. Néu trong khéu phan thirc
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an c6 tir SO0 dén 700ppb Aflatoxin, lon con theo me s& cham
16n do bl sita me ¢6 Aflatoxin M.

O lon me thuong xuét hién vang da, l6ng xo. Ca lon me,
lon choai va lgn con déu rit d& cam nhiém.

3.5.3. Nhiém doc Aflatoxin & cic loai vat khic

a) O trau bo

Nhiém doc Aflatoxin & dai gia stc thuomg it gip hon &
gia cam va lon. Bo sita do duoc 4n thic dn gidu protein nhu
ba lac, ba kho dau bdng v.v... lugng Aflatoxin khéng da d€ c6
thé giy doc cap tinh. Tuy nhién ddi véi bo sita thi mirc do
nguy hiém cia thitc 3n cé chira Aflatoxin 1a do sy dao thai
ddc t6 qua sixa. Aflatoxin ciing c6 thé bi phan huy mot phan &
da c¢d do hé vi sinh vt trong da c¢é rit phong phil.

Vao nhig nam 1960 nhimg bé non dugc in khau phan cb
chira 15% bét lac nhidp tir Braxin da cd nhimg bi€u hién cla
nhiém doc Aflatoxin, gan xo v gidn dng mat. Nam 1962 mot
vu nhiém ddc tuong tu giy chét 4/16 bé. Trigu chimg va bénh
tich ciing gidng nhur trudng hop trén, chd yéu 12 sy pha huy té
bao gan va tang sinh éng mat. Mot bé gia hon duge an khau
phin c6 chira 2000ppb Aflatoxin B, da bj chét sau dé. Gin
day, 12/90 bé da bi chét do an phai thitc an c6 khod lac khi
phén tich chira t&i 2230ppb Aflatoxin B, (Mc Kenzic, 1981).

Mot vu nhiém doc & bé do Aflatoxin ¢6 trong thitc in da
dwoc phat hién & Tay Ban Nha (Otero, 1982), 448 bé trong s6

- 2532 b2 vd béo di bi chét. Nguyén nhan do bé an ngd bj
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nhiém nam c6 chira Aflatoxin B,. Bot ngd dem cho vit an da
giy chét 100% vit thir nghiém.

Mb kham cac bé bi chét quan sat thiy bénh tich dién hinh
ctia nhiém doc Aflatoxin: chiy mau & tii mat, da diy, rudt
non, rudt gia, tim va gan. Keyl va Boots (1971) da thuc
nghiém bing cach bd sung cac ham lugng Aflatoxin thich hop
vio khau phan in clia bd d& xac dinh sy man cam cda ching
ddi véi Aflatoxin va kha nang giy chét clp tinh. 50 bé non
duoge chia thanh 5 nhém, mdi nhém 10 con va duge an khau
phan c6 chira 1000, 700, 300, 100 va 0 ppb Aflatoxin B,

Két qua cho thiy & nhém n thic an ¢6 chira 1000ppb da
¢6 2 trong 10 bé bi chét. Sau 59 va 137 ngay, gan clia 3 trong
8 bé con lai bi ton thuong, giam chuyén hoa thirc an. Ham
lugng Aflatoxin 700ppb khong giy chét bé trong thdi gian
nuéi 133 ngay nhumg gay ton thirong gan 2 trong s6 10 bé va
giam chuyé&n hoa thirc An. O cac nhém thi nghidm con lai, gan
bé& khéng bi t6n thuong nhung c6 biéu hién biéng an. Khong
phat hién thiy déc t ton du trong gan tham chi & ham luong
1000ppb. Nhur viay b non ciing 12 dong vit min cam véi
Aflatoxin nhumg ¢ mirc do trung binh va cé thé chiu dung
duge dén ham luong 300 ppb.

Bo sira 12 loai gia siic can duge bao vé khdi bi nhidm doc
Aflatoxin c6 trong thirc dn, béi vi Aflatoxin B, s& duge dao
thii qua sira dang dong phan Aflatoxin M,. Céc t8 chirc quéc
té va nhiéu quéc gia da de ra nhimg han ché v& ham luong
doc t6 trong thitc &n ciia bo sira nham tranh duge mbi nguy
hiém cta Aflatoxin M, cho con ngudi. Cong ddng Chau Au
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(EEC) chi cho phép giéi han t6i da chia Aflatoxin B, trong
thirc 4n cho bo sita la 10ppb.

Nghién ciu kha nang thai qua sira ctia Aflatoxin B, cho
thiy c6 t61 3,3% Aflatoxin B, duoc thai qua dudmg nay & dang
Aflatoxin M, (Keyl, 1978). Bo sita cling man cam voi
Aflatoxin, néu trong khau phan an c6 500ppb Aflatoxin B, da
gay cham phat trién vi giam chuyén hod thirc 4n.

b) O cim

Chua thdy cb cong bd vé& nhi&m ddc Aflatoxin & ciru. Ly
do c6 thé do clru chi dugce dn ¢d nén it-cd co hdi bi nhiém
Aflatoxin vi doc td nay khong cd trén df)ng, trr nhimg
trudmg higp clru duge an thém khau phin vd béo ¢6 chira bot
vao mua dong.

¢) O'thé ,

Truomg hop thé bi nhiem ddc Aflatoxin ciing da duoc ghi
nhan (Ferban, 1981). Thd la lodi vat rAt man cam véi
Aflatoxin. LD, 1a khoing 0,3mg/kg thé wong, tuong duong
véi lidu gay chét vit. Morisse (1981) da thir nghiém gay bénh
Aflatoxin & thd va cho biét, néu trong khiu phan in cia thd
chtra 330ppb-Aflatoxin B,, tho bi chét sau 3 tuan thi nghiém,
ty 1& chét 1&n t6i 30%. M kham bénh tinh da xac nhan su huy
hoai t& bao gan.

d)Oca
Bénh Aflatoxin chi quan sat thdy & ca chin nudi tai cac
trai ca thwong ~ham. C4 hoi man cim nhat @i véi Aflatoxin.
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Thi nghiém cho thiy lieu LD,, & c4 hbi ciing tuong duong véi
O vit va tho. Nguoi ta cling gay cac u ung thu thye nghiém &
chc hoi. Theo Sinnhuber vai Wales (1978), luogng doc to
0,5ppb trong khau phan thic an di lam ting mot cach c6 §
nghia cac trong hop u ung thu ¢ loai Mt. Mhastra. Ham
luong 20ppb Aflatoxin B, trong thitc n hang ngay c6 thé gy
chét, 36% trudng hop ¢ u ung thu gan sau 12 thang.
Aflatoxin G, ciing ham luong trén chi c6 thé gay cho loai nay
17% truomg hop u ung thu gan sau 16 thang thir nghiém. Tuy
nhién cac loai ¢ hoi khac nhau cling man cam khac nhau véi
Aflatoxin B,. Riéng loai ¢4 hdi Salmo aguabonita 12 hoan toan
khang lai voi Aflatoxin B,. Pa c6 nhidu vu nhidfm doc
Aflatoxin "trong nudc”. Vao nim 1960, nhidu trudomg hop
nhi#m ddc & ca duoc phat hién tai My. Bénh nhidm doc kiéu
nay la do thitc in cha ca chira bot hat béng bi nhiém Aflatoxin,

Nhimg vu chét ca twong tr da duge ndi dén trong cac tv
ligu tir nhitng nam 1936. Vi vy, d& tranh thiét hai c6 thé nudi
nhimg giéng khang véi Aflatoxin hoac can chi § t61 khau
phan in clia chiing.

3.6. ANH HUONG CUA AFLATOXIN DEN CAC CHI
SO SINH LY, SINH HOA VA SU TON DU POC TO
TRONG MO BAO

3.6.1. Anh hudng cda Aflatoxin B, dén cic chi sb sinh
ly va sinh hoa
Trong chin nudi cong nghiép nguoi ta ludn chi y t6i mau

sdc cula thit va trimg, ddc biét 1a mau vang cua da va mau do
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clia long dd trimg. Cac nha san xuét da sir dung cac chat tao
mau cb chira sdc & (nhu caroten) dé tao ra cic san phz”{m co
mau héip dan bing cich dua chiing vio thirc n.

Néu trong khau phan dn cé chira Aflatoxin B, s& gay ra sur
giam sit cic sic t6 dé, dic biét & ga do. Phuong thitc tac dong
ctia Aflatoxin t&i qua trinh trén rét phiic tap song c6 thé thiy
Aflatoxin da trc ché qua trinh chuyén ho4 va Iam mat céc sic
t6 mau ngay trong niém mac dudng tiéu hoa, trong huyét
thanh va trong gan hon 13 lam mét ching & da. Anh hudng
nay con nghidém trong hon khi trong khiu phin in nghéo chit
dinh dudmg nhu protein, lipit, axit tanic, hodc thiéu vitamin D,
vi Riboflavin. Str can bing men tuyén tuy bj anh hudng lam
giam men tiéu hoa tinh bdt Amilaza va Lipaza, do d6 trong
cic truomg hop nhidm doc Aflatoxin trong phan ¢6 nhigh m&
(Steatorrhea). |

Nhiém ddc Aflatoxin gay giam lugng hdng ciu, thiéu mau
vi giam thé tich cic té bao him hinh, giam tdng sb
hemoglobin. Th& tich cac tiéu cau giam nhung ham lugng
hemoglobin tiéu ciu khong giam. Anh hudng ciia Aflatoxin
con thé hién qua su giam ham luong protein toan phan, ting
56 bach ciu va tang hoat luc men gan chi yéu la sGOT.

Nghién ciu cia Chu Vian Thanh (1997) trén vit con |
ngdy tudi. L& Thi Ngoc Diép va Nguyén Hiu Nam (1998)
trén ga 1-49 ngdy tudi nhidm ddc Aflatoxin déu cho thiy sur
suy giam cAc thanh phan hitu hinh trong méu, nhit 13 hong
ciu va protein toan ph?m._ Mixc do suy giam dic biét nghiém
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trong & vit dugce an khau phan ¢ chira 1000ppb Aflatoxin B,

(bang 3.16

-3.17).

Bing3.16: Anh huvng ciia Aflatoxin B | dbi voi mot sé
thanh phan huyét hoc ¢ vit con (super meat) 12 ngay tuéi
(Luan van Tién st Khoa hoc ctia Chu Vian Thanh, 1997)

Thanh phan Ham lugng Aflatoxin trong thire an (ppb)
4 T T
mau 0 10 26 39 78 180
Hong ciu 37:t02| 366+ , 378t | 3,14x | 394+ [2,8+041
(tridu/mm?) 0,11 0,15 0,28 0,26
Bach cau 184+ | 1824+ |20x1,12| 1648+ | 21,4+ | 236t
{nghin/mm’) 0,13 278 2,18 0,78 0,15
Ham luong 1356+ ) 12,62 | 11,74+ | 1216+ | 7,96+ | 688+
huyét sic 6 0,5 0,18 0,1 0,13 0,52 0,61
(Hb} (Mmg%)
Lam ba cau 48,12 |’ 46,56 47,6 41 42,4 40
(%)
Men gan 26,4 = 286+ |206+3,1| 612% 123 ¢ 180.4
sGOT (Uhy | 7,98 6,45 14,11 53,94 76,6
Men gan 6,18 £ 3,62 £ 534+ (721,68 584+ [63+28
sGPT (UNM) | 0,09 0,53 0,76 0,83
Protein toan 328+ (|3,79+02| 372+ [2,16x0,1{1,55+0,2/0,88 + 0,1
phan (q%) 0,13 0,07
Albumin (g%)[1,7£0,12] 1,66+ | 1,59+ | 097+ {0,7+0,07| 0,47 +
0,09 0,12 0,07 0,04
Globulin (g%)| 1.95¢ | 211+ | 2,07+ |1,13x01| 084+ | 0,71+
0,15 0,18 0,43 0,13 0,08
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Mic dii & ga, sy man cAm véi Aflatoxin & ga thip hon &
vit, song theo nghién citu cia tac gia Lé Thi Ngoc Diép va
Nguyén Hitu Nam, ham lugng 200ppb va S00ppb Aflatoxin
B, trong khau phén thirc n da gay nhiéu bién d6i vé cac chi
tiéu huyét hoc & ga bi nhiém doc.

Bing 3.17: Bién doi thanh phan huyét hoc & ga thi nghiém

nuéi tir I - 28 ngay tudi
(L& Thi Ngoc Diép va Nguyén Hitu Nam, 1998)

L& thi nghiém(ppb AF) )
1) | 1200} | 1 (500)
Chi tiéu
Ham jugng dudng huyét (mg%) 165,8 130 123
Protein toan phan {g%) 3,68 2,78 1,83
Men sGOT (U/]) 135 194 198
Men sGPT (U/]) ’ 6.0 8,34 9,0
Ty s8 AIG 1,02 0,74 0,62
Lam ba cau (%) 52,47 | 50,38 40,5

Su thay d8i dugce chd ¥ dic biét bdi sur giam sit §5 lugng
protein toan phéan va ty sb A/G.

O cac thi nghiém khéc ciing cho thiy nhimg két qua gan
gidng véi cac thi nghiém cia cic tac gia trong nudc.

3.6.2. Ton du Aflatoxin trong mé bao

O ga d&, néu trong khiu phan 6 chira Aflatoxin, sau 72
gity phan 16m chat doc va chit phan giai dwge thai qua mat va
phan. Ngudi ta da phat hién duge Aflatoxin ton dur trong gan,
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than, co va trimg. O ga mai dé, sau 7 ngay n khau phén thi
in c6 Aflatoxin B, c6 thé tim thdy doc to trong trimg.
Aflatoxin c6 thé phan tan nhanh chéng trong biéu mé. Ca
Aflatoxin B, va Aflatoxicol c6 thé con ton tai sau 7 ngay tir
khi loai bo thirc an c6 chira Aflatoxin.

Nghién cfru cta nhiéu tac gia cho thiy, su ton du cia
Aflatoxin trong co, trong gan, than da dugc xac dinh. Tuy
phan tich ciia tac gia con ¢6 nhidu didm khac nhau, song déu
cho théy cd su tdn du va nd phu thudc vao ham lugng
Aflatoxin siic vat bj nhiém (bang 3.18).

Bing 3.18: Ton dwr Aflatoxin B, trong mé bio vt nuéi
(Johanna Fink - Gremmels, 1989, Tai ligu tong hop)

Vit Ham lugng o Tén du (ppb)
AUB Aflatoxin trgng | Chét ton du .
thic in Gan Than Co
Aflatoxin B,
A8 032702-| 03 0,2
100-400ppb AfM, 20 |01-02]| 0,04-04
. AIB, 51-92 10-50
250-417ppb AM aa a6
AfB, 6.0 0,2
Lon 4000ppb Af M, 3.0 1,0
662ppb AIB 0,07 0,27
273ppb  AfB,
Aflatoxin B b AIB, 0,1 0.6 0.4
Mflatoxin B, b AfB, 015026 | 1,1-26| KXB
nhiém "°19}"”° AMM, 051-1,7 | KXD | KXB
an t nhién Aflatoxicol 0,1-0,2
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Vat Ham luang R Tén du (ppb) o
nusi | Afiatoxin trong Chat ton du R - ‘
thde 4n Gan Than Co J
Aflatoxin B, bi
nhiém trong thirc
an tu nhién
Bo |1050ppb AfB, 5 1-2 1-2
_ AfM, 5 KXD KX8)
693ppb AfB, 0,05 KX KXB
AfM, 0,1 £ 0,2 KXD
N Aflatoxin B, 360
Cuu mglkg TL AfB, + + +
Aflatoxin B, | T
Gia
cam
Trung |

S$6 lizu nay cia nhidu tac gia khac nhau nhu: Jacobson (1974), Petterson
(1984), Hald (1973), Kabilka (1986), Kuiper - Goodman (1987),
Leibetseder (1985), Truckness (1985), Wolzak (1985),Yonova (1985) .v.v.
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Chuong IV

PHONG CHONG NAM MOC
VA BOC TO NAM MOC

4.1. PHUONG PHAP PHONG CHONG NAM MOC

Phong chéng su phat trién clia nim méc néi chung va
nam moc sinh Aflatoxin noi riéng 12 bién phap quan trong
nhat nham ngan chan sy giam gia tri dinh dudmg cua thirc 4n
dong thoi ngdn chan sy phat trién cua doc .

C5 nhiéu phuong phap phong chéng ndm méc:

1. Phuong phép phoi siy d€ lam kho.

2. Phuong phép dung hoa chat d& e ché sur phat trién caa
nam moc.

3. Phuong phap sinh hoc.

4.1.1. Phuong phap lam khd tw nhién

Piy la phuong phap duoc ap dung lau doi trong qua trinh
bao quan hat.

Hat ng cc sau thu hoach thuong c6 d6 am rat cao, vi du
ngd ¢ theé tir 35-45%. Do d6 phai tim cach giam d6 4m cla
hat xudng mitc téi da d€ cat giit. Con duong don gian nhit 1a
phoi khd, loi dung ning luong 4nh sing mit trdi. Néu ngd hat
dat duoc dd am < 13% trude khi bao quan sé 1a 1§ thudng, vi
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& @6 nam mdc khong tim thiy diéu kién phi hop dé phat
trién. O nhigu noi do diéu kién thu hoach khéng thuan lgi cho
viéc str dung nang lugng it troi, ngudi ta ding phuong phap
sdy nhan tao. Tuy nhién ci phuong phap siy nhéan tao va sir
dung nguf‘m ning lugng mat troi deu ton tai nhimg nhugc
diém sau:

- Trong vu thu hoach déi khi khong ¢6 anh sang mit troi
‘hoac troi mua nhidu ngay lam cho viéc phoi hat gip kho
khan. ;

- Séy nhan tao chi phil hop voi sb lugng Ién hay san xuat
tap trung, khong hodc it phi hop v&i sin xuit nhé cé the.

4.1.2. Phuong phap sir dung hoa chit

Nguoi ta da sir dung nhidu hoa chit it doc hai hodc vo doc
d8 e ché su phat trién cla némlméc. Chc loai axit va mudi
cta ching nhu sorbat, propionat va benzoat tir au di dugc str
dung trong thuong mai. Ngoai ra, da six dung mdt sé cac chit
tach tir thao mée, cac khang sinh 18ng ligp nhir Natamycin ¢
thé trc ché su phat trién cda nAm méc & cic ndng do thép.

Hién nay trén thi trudng c6 ban nhiu loai ché phim
chéng méc cho hat, dic biét cho cac nguyén ligu lam thic dn
cua gia sic:

- Myco-block ctia haing BIAKON. N.V/Belgium

- Mold-Nil™-Dry ctia hang Nutri-ad International BVBA.

- Mold-Zap cua Alltech, inc.
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Cac ché phiam nay dugc phdi ché cb cac axit him co trong
thanh phan cia ching, chli yéu 13 canxi propionat, sorbat va
axit citric.

Mot $6 cac loai huong lidu va gia vi ciing duoc sir dung
trong bao quan chong méc nhu ciy dinh huomg, ciy qué, mu
tac, hat tiéu, toi, tinh dau cam, chanh, chét chéng oxy hoa

V.V...

a) Axit sorbic

Axit sorbic va mudi sorbat da dugc phép sir dung rong rai
trong bao quan thuc phim chéng nim mdc. Axit sorbic c6 sin
trong tu nhién, dic biét trong ciy Askberries, cling co thé
duoc tdng hop hoa hoc. Nhuge diém cia axit sorbic 1a tinh
hoa tan kém, vi vay dang mudi kali duge sir dung nhiéu hon
do hoa tan tdt. Axit sorbic chi hoa tan dugc 0,15% trong
nudc, con kali sorbat hoa tan t6i 58,2%. Nhung tac dung
chéng nidm mébc clia cac mudi sorbat kém hon axit sorbic. Vi
viy, théng thuomg axit sorbic va mudi kali sorbat dugc phdi
hop v&i nhimg ty 18 thich hop d€ chdng ndm mdc trong bao
quan.

Bandelin (1958) da nghién ciru kha ning (rc ché nim méc
cha axit sorbic va nhin thdy ndng do téi thiéu i ché 12 0,02%
d6i v6i Alternaria solani va 0,08% d6i véi Penicillium
citrinum va Aspergillus niger. Nong do nay thap hon nhiéu so
vOi axit benzoic va axit propionat (bang 4.1).
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Bing 4.1: Nong d¢ axit téi thiéu e ché mét sé loai
nim méc (Bandelin, 1958)

[ Nong do tc ché 18i thiéu cla cac Joai nam (%)j
Hop chat Alternaria Penicillium Aspergilius
solani citrinum niger
Axit benzoic 0,15 0,2 0,2
Axit propionic 0,06 0,08 0,08
int sorbic 1 0.02 0,08 0,08

Ngudi ta da thi nghidm kha niing cla axit sorbic va mudi
sorbat chéng nam méc, dac biét la cac loai nim san sinh doc
t5 nhu Aspergillus, Penicillium v.v... Udagawa va cong sy
(1977) nghién ctu tic dung chéng nim mdc cha kali sorbat
trén 5 mitc khac nhay duge nhim 3 loai ndm la: Penicillum
expansum, Aspergillus niger va Rhizopus stolonifer. Lugng
kali sorbat dugc dura vao thi nghiém la 0,01; 0,025 va 0,05%.
4 trong 5 loai da khong ¢4 ndm moc trong sudt thoi gian thi
nghiém & nong d6 0,01-0,025%. Thir nghiém véi Aspergillus
flavus (loai ndm sin sinh Aflatoxin) cho thdy, kali sorbat &
ndng d6 0.05% (50 ppm) chi ic ché duoc 2% su phat trién
cita nAm vi 10% kha ning sinh Aflatoxin, ham luong 0,25%
(250 ppm) irc ché 10% nim phat trién va giam kha ning san
sinh Aflatoxin &1 46%. Ciing & nong d6 nay (250 ppm), Gic
ché 161 20% Penicillum cyclopium.
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Masimango (1979) da nghién cltu tac dong ctia mot sd
 loai hoa chét chéng nam Aspergillus flavus vi nhan thiy axit
 sorbic va kali sorbat nong d6 1% da irc ché duge hon 50%,
con ham lugng 0,1% chi lam giam chit it sy san sinh
Aflatoxin (bang 4.2). Bullesman (1979) cing da nghién ciu
anh hudng cua potasium sorbat d6i v&i nidm Aspergillus
parasiticus, Penicillium commune va P. patulum trong moéi
trrong 10ng. Luong mudi sorbat s&r dung la 0,05; 0,1 va
0,15%. Két qua cho thdy A. parasiticus bi ttrc ché phat trién
manh hon 2 loai nim kia. Néng d6 0,05% sorbat da kéo dai
thdi gian e ché A. parasiticus gip d6i so véi dbi chimg.

Bing 4.2: Anh hudng ciia mét s6 hod chit chéng méc
ngan can sw phét trién va sin sinh Aflatoxin
(Masimango va cong sur, 1979)

] Néng dé s dung va kha nang uc ché (%)
Hoa chat

1% 0,5% 0,1%
Kali sorbat 96,5 58,5 6,5
Axit sorbic 97,1 57.8 10,2
Canxi propionat 33,1 - -
Canxi propionat 52,3 49,2 -
Natri benzoat ‘23,2 : - -
Axit benzoic 23,6 - -
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O ndng d6 0.1% thdi gian trc ché kéo dai gap 3 1An so voi
d6i chimg. O nong dd 0,15% (e ché hoan toan sir phat trién
cta A. parasiticus. Ciing theo théng bao ctia Bullerman, ci 3
loai ndm méc duge thir nghigm trén da khong c6 kh nan g san
sinh ddc t6 trong moi truong nudi cay.

b) Axit propionic

Axit propionic ciing dugc sir dung rit rong rai trong bao
quan thye phim va thitc in gia sic d€ chdng mbe. Thuong
dung dang mudi nhur natri propionat hay canxi propionat. Axil
propionic la mot chat 16ng gidng nhu dau, ¢6 vi chua hoi cay
va ¢6 mui khé chiu, c6 thé hoa tan trong nudc va cac dung
mo1 hiru co nhu ruou, ete, cloroform.

Tac dung chéng mdc ciia axit propionic va cic mudi clia
nd di dugc nghién ciu. Két qua cho thiy dang natri
propionat va axit propionic c¢é tic dyng tSt hon canxi
propionat. Canxi propionat & ham lugng 0,5 va 1% chi bao
vé dugc mau khdi mdc trong pham vi | tuin, trong khi d6
natri propionat va axit propionic néu cung nong do co the
bao v& mau khdi mée trong 17 tuan. Bandelin (1958) nhan
thdy & ndng d6 0.06 va 0,08%, trong mdi trudmg ¢b pH = 5,0
axit propionic ¢é tic dung &c ché nhiéu loat nam médc bao
gém nhom Aspergillus. Gosloromoki sir dung axit propionic ¢
néng d6 0,3% giir duoc hat mach cé ham lugng nudc 18% va
23% khoi bi hut hong trong thoi gian S thang. Ham lugng axit
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0,1% c6 thé¢ kim ham sy ndy mim ctia bao tir ndm méc.
Nhimg nghién ciru khac lai cho thiy, néu st dung axit
propionic & nong d6 0.8% c6 thé chéng mde cho hat ¢6 ham
hrong nudce téi 20%. Trong cic méu thi nghiém voi cac ham
luong trén ddy di khong thiy Aspergillus flavus va doc td
Aflatoxin.

Vandegraft (1975) da thi nghiém st dung 1% axit propionic
bdo quin ngd bi nhiém Aspergillus flavus, A. parasiticus,
A. ochraceus, Penicillium viridicatum va nhéin théy da e ché
hoan toan 4 loai nAm trén va sy sin sinh doc t& cla ching trong
thoi gian 29 tuan. Trong khi d6 & mau ddi chimg, A. ochraceus
va A. parasiticus phat trién rit manh.

Theo Stewart (1977), axit propionic. O ndng d6 3-4
mg/ml d3 tc ché su phat trién cta nim va su san sinh bao tir
trong méi truomg 1éng (bang 4.3). Tuy nhién & nong do 3
mg/ml, bao t& ndm méc vin con cé thé phat trién duoc.
Masimango nghién ciru anh hudng clia canxi propionat dén
kha nang sin sinh Aflatoxin clia A. parasiticus. Ho nhén thiy,
axit propionic 0,5% va 1% da lam giam 52,3% va 49,2%
Aflatoxin, ndng dd 0,1% khoéng e ché dugc sir san sinh doc
t6 trong méi truong nudi cay. Canxi propionat 1% chi han ché
duoe 33,1% lugng Aflatoxin san sinh ra; con ham luong 0,5%
va 0,1% khong c6 tac dung.
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Bing 4.3: Anh huvng cia axit propionic dén sir phit trién

vd sin sinh Aflatoxin cia Aspergillus parasiticas NRRL

'2999 trong méi truong long o 28°C va pH = 4,5

(Stewart, 1977)

Axit [ Trong lugng khé clia hé sgi ndm (mg) J
propionic | | ‘ ‘
(mg/ml) 0 ngay 2 ngay 6 ngay 10 ngay
r 0 0 776 1573 1007
1 0 336 1562 1005
2 0 0 1341 | 1337
3 0 0 0 0
4 o | o 0 L 0

Mic du axit propionic va cac mudi cta nd cé tac dung rat
tdt dé phong chéng sy phat trién ciia ndm mdc va sir sin sinh
cac doc t6, nhung trong cong nghiép thue pham ciing it dugce
st dung, chii yéu trong cong nghiép san xuvat banh mi. Ngay
nay, cac chit nay duogc ding nhiéu trong bao quan thic n
chin nudi, dic biét 12 cac loai hat, dudi dang két hop gifra cac
mudi cla axit propionic va cic mudi ciia ciia axit sorbic, axit
citric v.v...

c) Axit benzoic

Axit benzoic 1a chit thong dung trong cong nghiép thuc
pham @€ phong chdng ndm mdc, ton tai dudi dang oy do va
dang két hop nhu mudi natri benzoat. Tac dung khang nam
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clia axit benzoic chil yéu trong méi truomg axit, it ¢é tac dung
trong moi truong trung tinh.

Axit benzoic da duoc thir nghiem dé xac dinh ndng d6
khang ndm tr 0,05-0,1%. Theo Badelin, nf’mg do mubi
benzoat can thiét dé ngan chan nam méc phat trién 12 0,15%
vn Alternaria solani 0,2% v&1 Penicilbhum citrinum  va
Aspergillus niger. Uraih (1977) nhéan thiy kha ning san sinh
Aflatoxin ciia Aspergillus flavus bj giam xudng dang k& khi
c6 mait cla axit benzoic va natri benzoat. Su giam ham lugng
Aflatoxin twong ng voi sy ¢d mit cia ham lhirgng benzoat. 6]
néng d6 0,8% (8 mg/ml), axit benzoic va natri benzoat khong
ngin can dugc sir san sinh Aflatoxin. Cac tac gia ciing déu ghi
nhén sy giam va lam cham qua trinh hinh thanh bao tr cia
Aspergillus flavus v4i sy ¢ mit clia axit benzoic va natri
benzoat.

Anh hudng axit benzoic va natri benzoat dbi voi sur hinh
thanh Aflatoxin trong moi truomg nudi ciy Aspergillus flavus
(mg/25ml mori truong)

Masimango cing da nghién cttu tac dung cua axit benzoic
véi kha ning hinh thanh Aflatoxin va nhan thay, axit benzoic
va natri benzoat ndng do 1% da G ché duge 23,6% ndm mde
vi 23,2% sy san sinh Aflatoxin. O ham luong 0.5 va 0.1%
khong c6 sy e ché ndm mdc san sinh doc td.

Gan day Chipley va Uraih (1980) da tim hi€u anh hudng
cla mot sb ham luong axit benzoic dén s san sinh Aflatoxin
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cla 2 loai nam Aspergillus flavus v A. parasitius. Ho cho
biét, ham luong 2.5mg (0,01%) cta O-nitrobenzoat hoac
P-aminobenzoat trong 25ml méi truomg da thic day sir phat
trién cha Aspergillus flavus nhung Iam giam sy hinh thanh
Aflatoxin. Cling O néng dé nhu vay thi ethyl aminobenzoat
han ché sy phat trién cda Aspergillus flavus nhung lai thic
day sinh tong hop Aflatoxin.

O litu Smg (0,02%) ethyl benzoat trong 25ml moi truong
nuoi cdy da lam gidm sy phat trién cia Aspergillus flavus va
ngan can hoan toan str san sinh Aflatoxin.

d) Mt sé khing sinh

Natamycin (Pimavicin)

Natamycin ¢ tic dung ¢ ché ndm méc, khong cd tac
dung déi véi vi khuan. Natamycin khéng dwgc phép dung
chéng nim mdc trong thyc phim & My song lai duoc céac
nude & chan Au st dung. Thube co thé Gc ché nhidu loai ndm
mbc & ham luong rt thip. Shahani théng bao, & nong do
0,05% (50 ppm) bao quan chéng méc cho hat dugc tir 1 dén
5 ngay. O nong d6 thip 1 ppm Natamycin cé thé i ché
nhigu loai Penicillium. Tuy nhién, phai t¢i nong d6 100 ppm
méi ngin can dugc sy phét trién cha Aspergiflus flavus
(Ticha, 1975).

Thi nghiém ctia Shahani cho thdy & ham luong Natamycin
thép hon di Gc ché duoc su phat trién va san sinh ddc t cia
Aspergillus flovus va A. ochraceus (bang 4.4)
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Bing 4.4: Tdc dung tic ché sir phit trién va san sinh déc t3
ctia Natamycin doi voi Aspergillus flavus NRRL 3000
va A. ochraceus NRRL 3174
(Shahani. 1973, Shahani va Goldberg, 1972)

Ham luong Aspergillus flavus (% e ché) | A. ochraceus (% Ue ché)

Natamycin | ppsthisn | Sinhdocts | Phathign | Sinh doc 3

0 0 0 0 0

1 0,3 25,0 16,0 93,2
10 37,8 62,0 46,0 100,0
50 71,4 99,0 52,2 100,0

Nghién ciu cia nhidu tac gid khac ciing cho théy
Natamycin c6 thé ngan can s hinh thanh cic doc 6 cia nim
Penicillium trén méi truong nudi cay nhan tao. Tac dung trc
ché su san sinh ddc td cha thudc manh hon so véi irc ché phat
trién céia nAim méc.

V& anh hudng cia Natamycin ddi véi ndm méc moc trén
nhidu loai format khac nhau, Shahani cho biét néng do6 0,05-5
ppm lam giam sy hinh thanh bao ¥ coa Aspergillus
parasiticus va Penicillium patulum. Khi format duoc nhiing
vio dung dich 0,1-0,2% Natamycin, nhiéu loai nim médc da
khong phat trién duoc. Aflatoxin khdng dugce san sinh ra hoic
& ham lugng rat thip khong da d€ phat hién.

Mot sb loai khing sinh khéc nhur Bongkrekie axit va Nisin
cling co tac dung chong nim méc. Bongkrekie axit dugc tach
tir méi truong nudi cdy Pseudomonas coccovenus.
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Nisin & ham lugng 5 va 125 ppm da (¢ ché sir phat trién
cla A. parasiticus.

e) Thao méc va gia vi

Rét nhiéu loai thio mdc cd tac dung chéng nim moc.
Theo cong bé ctia Buchaman, cay qué (Cinamon) ¢4 tac dung
ngan can su phat trién cla nAm méc Alternaria, Penicillium
va Aspergillus. Hat tiéu, hanh va dinh huong cling c6 tinh
khang niam nhumg yéu hon.

Bullerman (1979) phit hién thiy su san sinh Aflatoxin
clia nAm Aspergillus parasiticus trong nhidu loai banh mi
khac nhau nhw mi den, tring. Tuy nhién da tim thay rét it
hoic hau nhu khéng c6 trong banh mi man nho ¢6 chira qué.
Két qua phén tich Aflatoxin cho thiy & cac loai banh mi déu
¢6 chira Aflatoxin trir banh mi mau nho. O ham lwong qué
0,02% da gay Gc chélphét trién cla ndm méc t6i 31% va su
san sinh Aflatoxin giam tir 25-97% trén moi trudmg nhén tao.

Bang 4.5: Anh hudng ciia qué dén sir phat trién va sin
sinh Aflatoxin cia A. Parasiticus NRRL 2999 trong méi
truong Yeast sau 10 ngay o 25°C

. S Ty 1& (G ché (%)
Ham (ugng qué (%) — —— :
) Sv phat trién Su san sinh Aflatoxin

0 0 0

0,02 - 16 25
0,2 23 57
2 31 97

.20 100 100

159



Monozumi nghién ciu thanh phan hoat chat ctia cay qué
da cho biét methyloxynamaldehyde ham luong 100 mg/m! ¢6
tac dung (rc ché hoan toan sy phat trién clia A. parasiticus va
A. flavus. Lidu 200 mg/ml hoat chét trén trc ché su phat trién
ciia A. ochraceus va A. versicolor, néu st dung liéu 624
mg/ml cb the dc ché 1&i 90% Aflatoxin B, duge san sinh ra
(bang 4.5).

Khi nghién ciu anh hudng cia 13 loai hop chit tir tho
moc va 7 do gia vi khd duogc ban trén thi truong han ché su
phat trién va sinh déc & cia nhiu loai nim Aspergillus,
Hitokoto (1980) ciing nhan thiy qué c6 tac dung nhat. Téi,
dinh huong, hat tidu Giamaica ic ché hoan toan sy phat trién
cta nhidu loai nam mde, nhung nhiéu loai gia vi va thao mdc
khac chi tc ché duge sir san sinh Aflatoxin. Thymol chiét tach
tir cd xa huong, engome tir dinh huong & nong d6 < 0,4 mg/mi
c6 the e ché hoan toan si phat trién cta Aspergillus flavus
va A. versicolor. Li¢u 2 mg/m! methanol chiét tach tir hat anit
cling ¢ tac dung nhu vay déi v&i cac chiing nam méi thir
nghiém. Buchaman ciing cong bdé & ham lwong S00 mg/ml
thymol (rc che hoan toan surphat trién cha A. parasiticus.

Nhiéu nghién ciru khac ciing cho thiy cay gia vi thuong
c6 thc dung nhiéu dén e ché su hinh thanh Aflatoxin hon i
tc ché su phat trién cta hé So1. Néng d6 > 5% dinh huong da
(rc ché hoan toan su phét trién va san sinh Aflatoxin. Nong do
> 5% bac ha, thi 12 Ai Cap va 10% cua hat tiéu bic den da

ngin chian dugc sy san sinh Aflatoxin,

160



f) Tinh dau

Mot sd loai tinh dau c6 tinh khang nan. N(:mg do 0.2%
tinh diu cam c6 thé e ché hoin toan sy phat trién ctia A.
flavus. Tinh dau chanh & ham luong 0.3-0,35% da lam cho
nim A. flavus cham phat tri¢n va giim san sinh Aflatoxin.
Cac tinh dau khic nhur Mentha arvenis vd Mentha pipcrita
ciing ¢6 tac dung chéng ndm méc rat tét, dic biét la ndm san

sinh ddc t4.

g) Cidc hod chit bio vé thire vit

Dichlorvos 1a thudc bao vé thue vt nhém photpho hitu
co. O ham luong rét thép Dichlorvos da ¢6 tac dung Gc ché
nim méc. Thude tac dong manh dén kha nang tao ddc 16 cua
nim A. flavus va A. parasiticus, néu sir dung 200 ppm di i
ché 61 98% Aflatoxin sinh ra & trong méi truomg 16ng, nhung
chi han ché duoc 5,6% nim méc phat trién. O ham luong thip
hon (10 ppm) ¢ ché dugc 2,4% nim méc, nhung giam duoc
96% Aflatoxin (Hsieh, 1973). Dichlorvos ciing anh hudng
dén sy hinh thanh ddc 6 tir ciic ndmr khic niw Penicillium,
Fusarium. Ciing ¢ him lwyng 20 ppm, Dichlorvos e ché
dwoc nam Fusarium roseum vi F. graminecarum sin sinh
zearalenon (Rao, 1973). Pé ¢b thé tac dong dén nim A.
ochraceus thi can luong Dichlorvos 16n hon. O ham lugng
100-300 ppm Dichlorvos 1am giam 11-18% nam phat trién
vi gidm sinh tdng hop 50-74% Ochratoxin. Dichlorvos con
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tte ché sur hinh thanh patulin va cotrin. ham lugng 100 ppm
han ché 50% su phat trién ctia Penicillium patulum vi gidm
sir hinh thanh patulin t6i 89%. Ham lugng thip Dichlorvos
(1 ppm) khong han ché dugc nim nhung lai giam su hinh
thanh patulin t&i 36,2%.

* Naled

Naled ciing 1a dong phan clia Dichlorvos. Khi st dung
Naled & ndng d5 0,01% da Gc ché hoan toan s phat trién cia
Fusarium graminearum va sy hinh thanh zearalenon. Ngoai ra
con duge diing dé chong nim mdc va su hinh thinh doc td
trong ngo hat.

* Methyl bromide

Methyl bromide (CH,Br) 13 mot chat chéng méc ddi voi
nim dat va con trung & hat. Ngudi ta da nghién ciru tac dung
clia methyl bromide dbi véi nhiéu loai ndm mdc nhu A.
parasiticus vi P. ruben & gao. O ham luong 30-40 mg, methyl
bromide c6 thé tiéu diét 10-10" bao tir nam trong 1g ngé. Céc
loai ndm sinh déc té nhu A. flavus, A. ochraceus, P. citrinum
ciing hoan toan bi tidu diét bdi methyl bromide. Mot sb cong
trinh cho thiy néu ding chét nay lidu 120 mg/lit (0,012%) thi
trong 4 gid dau 100% cac bao tir nam bj diét.

* Methy! xanthine

Cac methyl xanthine ty nhién c6 trong cac loai hat ciing
c6 tac dung chéng nim. méc. Nhidu nghién ciru cho thay
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cafein ¢ ham lwgng 0,[% (rc ché cé tinh chon loc cAc loai ndm
mbc. Cafein ciing {c ché sir phat trign cia A. flavus va sin
sinh Aflatoxin. O ndng d6 0.05%: 0,07% va 0.2% cafein 1am
giam sy phat trién ctia nAm mdc twong (mg 1a: 18; 84 va 83%.
Ciing & nong do trén, s san sinh Aflatoxin da bi giam thap
dang ké.

Hat ca phé con xanh duge lam mat hoat chit cafein van cb
tac dung han ché ndm A. flavus san sinh doc 8. Cac methyl
xanthine duge tim thiy trong coca cling 6 tac dung khang
nAm va san sinh doc t6. Theophylin ham lugng 0.8% trong
méi truong nudi cdy tdng hop e ché duoc 54% Aflatoxin do
A. parasiticus san sinh. Theobromin ciing da dugce tha nghiém
nhimg khong thily ¢6 cac tic dung tréu.

h) Anh huvng cija oxy dén sw phit trién cia nam

Nim mdc giam phat trin véi ndng d6 oxy 1a 0,1% va
21% la CO, nhung khong ngan can dwgc sy phat trién. Hé
nim méc cd su phat trién khac nhau tuy theo dd am va nhiét
d6. O do 4m 80% va nhiét do 25°C thi Penicllium phat trién,
30°C thich hgp v6i Aspergillus, Euroticus ¢ 35°C va Mucor
G 45°C.

Nhiéu thi nghiém cdy A. flavus va F. monififorma & ngd
sau thu hoach c6 d6 am cao (29.4%) va ngd 1am uit 19,6%,
duoc dua vao didu kién bao quan N, (99,7%) cho thiy (rc ché
st phat trién coa niam.
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Wall va Uota (1970) cho théy Alternaria alternata,
Boytritis cinerea, Rhizopus stolonifer va Cladosporin
herbarum phat trién kém dan theo nong do CO, tir 10, 20, 30
va45% voi 21% O,.

Anh huong ciia bdo quan ngé hat o cac diéu kién

c6 cic thanh phan khéng khi khac nhau
(Theo Willson va cs, 1975)

% hat bi nhidm
100
90
80
70
60
50
40
30
20
10

Tuén 18
— +— -C02 (13,5%) + O (0,5%) + N (84,8%)
— & — CO2 (61,7%) + O(8,7%) + N (29,6%)
—a—— N (99,7%) + O (0,3%)
- = #- - Khong khi binh thuong
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50% cac loai nim mdc trén bj (e ché trong khong khi c6
20,9% CO,. Fusarium roseum phat trién 6t khi c6 10% CO,
va bi irc ché phat tri€n 50% khi trong khong khi ¢6 45% CO..

4.2. CAC PHUONG PHAP PHAN HUY AFLATOXIN

4.2.1. Phuong phap vat 1y hoc

a) Phan huy Aflatoxin bang khong khi néng

Phuong phap ding khong khi nong thdi qua nguyén ligu
cb chita Aflatoxin d€ lam giam thigu luong Aflatoxin da dugc
nhigu tac gia (Lee, 1969; Waltking 1971; Elkady, 1981;
Frank, 1974) nghién cit.

Phuong phap nay ciing da dem lai nhiéu két qui dang ké.
& lac hat, nfu sic ndng 130°C trong vong 5 phiit ¢6 thé lam
giam lugng Aflatoxin B, tir 2000 ppb xudng 1000 ppb. Luong
Aflatoxin giam con lién quan dén sy c6 mat clia cac Aflatoxin
khac nhu Af.B,, Af.G, v.v... Ké qua mot sé thi nghiém cho
thdy Aflatoxin B, giam 70% con luong Aflatoxin B, chi giam
tlir 47-52%. Trong céc thi nghiém khac lai thiy Aflatoxin B,
giam dugce 69% va Aflatoxin G, chi giam 67%.

Trong ndng nghiép thuomg diing phurong phéap nay dé lam
khé va giam Aflatoxin & ngd hat. Néu nhiét do thoi gié 1a
100-145°C luong Aflatoxin B, c6 thé giam tir 877 ppb con
452 ppb, tir 378 con 213 ppb, tir 133 ppb con 80 ppb va tir 80
ppb con 25 ppb. Néu tang nhiét do thoi 18n t&i 165'C ¢ thé
lam cho luong Aflatoxin B, giam tir 66-77%.
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b) Phan huy Aflatoxin bang hip wot & 3p suit cao

Phuong phap hip wit & nhiét do cao dudi ap luc hoi aude
dem lai két qua kha quan hon. Qua trinh nay pha v& nhanh
chong vong lactam trong cau triic phéan tr Aflatoxin. Coomes
(1966), Elkady (1981) va mot s tac gia da chimg minh luong
Aflatoxin c6 thé giam thiéu téi mic khong thé phat hién duoc
bing phuong phap sic k¥ 16p mdng. O lac c6 4o 4m 10%,
chira 7000 ppb Aflatoxin B, duge hip uét & 120°C trong 4
gio, heng Aflatoxin B, da giam con 370 ppb. O him luong
Aflatoxin thip (760 ppb) dugc hip & 1,5 atm trong vong 1 gior
da phan huy hoan toan Aflatoxin.

Rehana (1979) nhin thiy néu gao nhiém Aflatoxin tir
40-4000 ppb duoc hip uét trong 5 phiit & 120°C (thém nude
vAo gao ty 18 14 1:4) c6 thé lam giam ham luong Aflatoxin B,
t01 68%.

Nhiéu thi nghiém khac duoc tién hanh bang phuong phap
dun niu thong thuomg (nhiét d6 = 100°C), song két qui cho
thiy hoan toan khong giam duoc lugng Aflatoxin cé trong
mau phin tich. Khi dun s6i nguyen liéu nau bia & 100°C van
tim thay 90% luong Aflatoxin so véi lugng doc 1 ¢6 mat ban
du. Shank (1972) da phat hién thiy trong thitc in nau chin &
Thai Lan mot luong Aflatoxin tdi 748 ppb va 1299 ppb.

Tuy nhién, d6 bén viing ctia Aflatoxin trong qua trinh dun

$6i con phu thude vao ham lugng nudc chira trong hat. Theo
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Rehana (1979). néu ludc gao voi nudc theo ty 18 1:4 trong
vong 30 phit da lam giam 50% luong Aflatoxin. Néu ty i d6
[a 1:8 giam 16i 67% lwong doc t6. Nhir vy, trong qua trinh
dun $6i, néu thém nude vio sé thitc day nhanh qua trinh phan
huy Aflatoxin. Ranh gioi nhiét do dé phan huy dugc
Aflatoxin clng rat quan trong. Néu nhiét d6 nhd hon 100°C
thi kha ning phan huy dbc 5 hau nhu khong xdy ra. Nguoi ta
da ngam hat bong c6 20% Am trong 90 phit & nhiét do 60°C
nhung luong Aflatoxin B, khong bi giam di, luong Aflatoxin
B, va G, chi giam dugc tir 1,7% va 2,8%.

Su giam Aflatoxin trong diéu kién dun nu con phy thuge
vao pH clia miu phan tich. Néu & pH = 1, nhigt do ngam 12
40°C thi Aflatoxin B, ¢ thé chuyén thanh Aflatoxin B,, va
Aflatoxin G, thanh Aﬂ)atoxin G,,

Trong sita duge hip tiét. trung bang phuong phéap Pasteur,
luong Aflatoxin M, di khong bi giam. Két qua nghién ciu
cia nhiéu tac gia cho thiy, sur giam Aflatoxin M trong sira con
chiu anh hudng cha nhidt do tiét tring. Néu sir dung nhiét do
75°C trong 4 gidy, 62°C trong 30 phit, 74"C trong 30 phut thy
ty 1& doc t6 tuong timg giim duoc 13 12, 35 va 40%. Tuy nhién
theo Kienncier (1977), ban than sy phian huy nay con phu
thudc vao Aflatoxin B, con vit an phai duoc dao thai qua sira,
hay thi nghiém b6 sung Aflatoxin M, vio sita. Nhing nghién
clru khéc ciing cho thay, néu hip uét bot lac & 1.5 atm, sau do
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siy khd & 80-105"C thi bdt lac gZ‘m nhur dat gidi han an toan
cho vat nudi (Elkady, 1981).

c¢) Lam gizm Aflatoxin bang phurong phip hap phu

Aflatoxin c6 the dugc hip phu béi cac chat hip phu nhu:
vermicullit, montmorillonit, bentonit, sepiolit v.v... Néu thir
cac chit hip phu trén & ham luong 1g, thém 50ml dung dich
dem photphat (pH = 6), 0 trong 5 ngly thi kha nang hap phu
Aflatoxin ¢é thé dat 100%. Decker vi Corby (1980) nghién
ctru va sir dung than gd hoat tinh d& hip phu cac mycotoxin
trong d6 c6 Aflatoxin di thu duge két qua t6t. Nguoi ta da
tién hanh thi nghiém trén 2 nhém vat nudi. Nhém ddi chimg
in thirc an nhiém Aflatoxin, thc in cda nhdém thi nghiém da
dwoc hip phu qua than ciii hoat tinh. Két qua cho thdy nhém
vat nuédi déi chimg pi chét trong khi nhém duoc in thic in
qua héap phu vin khoé manh.

Bén canh d6 mét s6 cac hop char nhu silicagel, polyme
cao phan tir ciing duoc thir nghiém kha nang hip phu toxin
trong thitc an chan nudi. Qua trinh hap phu xay ra trén bé mit
cic cao phan tir. Do sy gin cac toxin vao cic nhém hydro.
Ehebruster (1980) nhan thay kha ning hap phu déc t6 trong in
vitro thi nghiém véi cac doc t6 chuin nhir Aflatoxin B, B,, G,
vi G, giam 15i 61, 37, 46 va 35%. Két qua duoc chimg minh
qua viéc nudi vit thi nghiém. Nguoi ta thiy nhimg biéu hién

bénh 1y & gan qua giai phiu da giam rd rét van phat hién duge
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nhimg ddu vét cua Aflatoxin trong gan. K&t qua ciing duoc
quan sat thiy trén ga thi nghiém, rén lon vi ga dé. Cac vat
nudi thi nghiém phat trién binh thuong va ting trong hon so
véi dbi chimg.

d) Phan huy Aflatoxin bang nhiét

Aflatoxin bén viimg v6i nhiét do. Diéu nay ciing phi hop
vai nhiét d6 nong chay cua cac Aflatoxin B,, B,, G,, G, va
Aflatoxin M,, M, lan luot 1a 268, 386, 244, 230, 299°C
(Milczewski, 1981). Nguoi ta da dun néng 500 ppb Aflatoxin
trong dau & 160°C, sau 30 phit van con 400 ppb doc t5. Tiép
tuc dun 30 pht nita Aflatoxin van khong bi pha huy.

Dau ngd va dau lac nhiém Aflatoxin duoc dun néng téi
250°C ma doc 16 van ton tai. Tuy nhién su gidm Aflatexin
trong hat lac hay ngd biang phuong phép siy nong ¢ két qua
kha quan hon. Nguyén do la bdi sy ¢ mét cha nudc trong cac
hat. Hanssen (1969) nhan thay, néu sy lac & 160°C trong 30
phit thi luong Aflatoxin giam tir 100 ppb con 5 ppb, néu &
190°C trong 10 phiit thi luong doc t6 con lai 1a 20 ppb.

e) Tich Aflatoxin bang dung méi hiru co

Pay la phuong phap c6 thé ap dung dbi véi thic dn va
nguyén ligu lam thirc dn chan nudi, ddc biét la hat lac va hat
bong. Methano! duge st dung nhir mdt dung méi thich hop
cho viéc tach doc td, ngoai ra con co ethanol, axeton,
cloroform, hén hop axeton va nudc, methanol va nude, hon
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hop hexan-axeton-nudce. v.v... Kha nang chiét xuit Aflatoxin
b?mg cac dung mdi hiru co cdn phu thude vao nhiér d6 dung
mo6i. Tuy nhién muc dich chiét tach Aflatoxin trong nguyén
Jitu con can duge hach toan kinh &, Vi vay chi ding hén hop
methanol - nudc 1 trong déi phi hop ve gia thanh. Mot thi
nghiém s&r dung methano! dé tach Aflatoxin ra khéi ngd & ty 18
5:1 da cho két qua rat kha quan. Gan nhu ngd da trd nén vo doc
ddi véi vit, sau d6 methanol thu hoi duge loc qua than hoat va
c6 thé tiép tuc sir dung lai. Cac tic gia Screenivasamurthy
(1965), Forsyth (1976) ciung cho bidt, ria cic nguyén liéu chi
chira Aflatoxin (nhu ngd) bang dung dich 1% clorua canxi
(CaCl,) cb thé 1am giam tGi 80% lugng Aflatoxin. Néu sty
dung nudc c6 1% bicacbonat natri (NaHCO,), lwgng doc sé
giam 100% (lugng ban dau la 10 ppm). Tuy nhién qué trinh
rita cling lam giam,ham lugng protein t&i 6%. Nguoi ta co
thé loai bé 80% Aflatoxin trong dau lac bang cach sk dung
nugc mudi 10% (NaCl) theo ty 1& 1:4 & nhiét dd 90°C trong
30 phat.

) Phan huy Aflatoxin bang cdc tia xa

Aflatoxin rit min cam véi tia cuc tim (UV light). Nhiéu
tic gia da nghién cu khi ndng lam giam Aflatoxin bang tia
cue tim. O bude song 365nm, kha ning hip phu clia Aflatoxin
dat cuce dai. Okonkwo (1978) nhan thay, lugng Aflatoxin o
ngd (150 ppb va 250 ppb) ¢b thé giam 30% va 16% trong 10
gi¢y tiép xdc véi anh nang mét trdi. Cac nha khoa hoc & An
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Do ciing khang dinh, dudi tac dong cua anh sang mit troi
Aflatoxin B, trong bot lac s& giam tir 83% xudng 50%.

Céc tia xa nhu tia y da dwoc nghién clu A2 1am giam
Aflatoxin trong hat. Thi nghiém duoc tién hanh & liu 1 5; 10
va 15 Mrad (Mcga rad) d& chiéu vio cic dung dich ¢6 chira
Aflatoxin B, B,, G,, G,. Chi & licu 10 Mrad méi ¢6 thé lam
giam dang k& ham luong Aflatoxin. Tuy nhién, viéc chidu tia
xa d& 1am giam Aflatoxin trong nguyén liéu di khong mang
lai y nghia kinh té. Theo Adamiker (1978), néu str dung lidu 3
Mrad d€ chiéu vio thiic dn chin nudi da lam giam cic chat
dinh dudng, dac biét la cac axit amin ciing khong gay nguy
hiém cho dong vit thi nghiém nuoi biang thixc an dwoc chiéu
tia xa. Nhung & lieu lwong nay, Aflatoxin da khong bi pha
huy. Néu st dung lidu 10 Mrad s& gay anh hutng xau dén cac
thanh phan dinh dudng trong thuce phim va thitc 4n chan nubi
(Frank, 1970).

T cac phuong phép vat Iy nhim phan huy Aflatoxin
da néu trén, c6 thé nhan xét nhr sau:

Viéc loai bd hoac 1am gidm luong Aflatoxin bing phuong
phap co hoc va vit Iy hoc ¢o thé mang lai nhimng két qua kha
quan. Ngudi ta tach bing tht cdng hay bang cic may tich hat
bi hu hong, bién mau ra khdi khéi luong hang hoa d€ cb thé
tranh duge mdt phan kha ning nhiém Aflatoxin,

Phuong phap phoi khd hay rira bing nudc ¢d chira chc
dung méi hivu co khdng hoan toan loai bo duge Aflatoxin.
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Tuy nhién, phuong phap nay c6 § nghia thuc tign vi don gian
dé& lam, dic biét ddi v&i cac nude nhiét ddi ¢6 nhiéu anh sang
mat trdi, dieu kign phoi kho thuan lgi. Nhumg hoan toan
khong phit hop véi cac nguyén [idu da xay nghién tir hat thanh
dang bot.

Phuong phap chiét bing cic dung moi hitu co cb thé lay
ra phan 16n lugng Aflatoxin trong hang hda. N6 da dugc ap
dung thanh cong & nhitu nude va dac bigt ddi vai bot lac va
dau lac.

Phuong phap hip phu qua than hoat dic biét ¢6 hidu qua
ddi véi Aflatoxin, patulin va cic mycotoxin khac. Phuong
phap lam vé hoat ddc t6 nim bang nhiét con phu thudc vao
che yéu t6 nhu lwong nude cb trong co chit, 4p sut, thoi gian
va nhiét d6 siy V... trong d6 hip uét dudi ap suét cao ¢
higu luc hon ci. Sy phan huy cac mycotoxin c6 thé xay ra &
100°C, thap nhét 13 60°C. Citrinin 13 doc t8 ndm méc dé bi
phan huy bdi nhigt, cac doc td khac nhu Ochratoxin, Patulin,
Zearalenon... lai twong d6i ben vimg v&i nhiét. Aflatoxin 1a
doc 16 ben vim g nhét & nhiét o cao.

Aflatoxin ¢6 thé bi phan huy bdi tia cue tim, tham chi khi
phoi ning. Tia ion ciing c6 thé phin huy duoc Aflatoxin, tuy
nhién lidu can thiét ta rit cao va do d6 anh hudng t&i chit
lugng cida thyc pham, thitc in va nguyén lidu lam thic in
chédn nubi.
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4.2.2. Phuong phap hoa hoc

Phuong phap hoa hoc sir dung nhim vé hoat hay giam
lrong Aflatoxin trong thitc an va nguyén liéu lam thic an
chan nudi da dugc nhiéu tac gia nghién ctu va duge img dung
& nhigu noi.

a) Phuong phdp sir dung cic chat oxy hoa khiy

Cac chét oxy hoa khir nhur natri hypochiorit (NaOCI), oxy
gia (H,0,) duge stir dung d& 1am mét doc tinh cla Aflatoxin.
Natri hypochlorit duwge ding lam sach cac dung cu phong thi
nghi¢m. Ngudi ta dd chimg minh kha nang lam v6 hoat
Aflatoxin B, c6 thé chuyén thanh dang Aflatoxin B,
dichlorid, 12 mdt chét rat nguy him cé thé gy ung thu va dot
bién. Vi vay, khi ding NaOCI dé khir Aflatoxin B, thuong két
hop véi axeton ham lugng 5%.

Ciing cb thé sir dung hén hop NaOCI va H,0, d€ phan
huy Aflatoxin. Ngudi ta con ding hdn hop 16,5% NaCl va
1% NaOC! d& xit Iy mau. Thi nghiém trén bot gao dugce xir Iy
bang dung dich trén trong 24 gio di tach dugc hoan toan
Aflatoxin ra khdi mau thir. Chakrabart (1981) nhén thiy, khi
mau durge xir 1y bang dung dich 3% H,0, trong 1 gid & 65°C,
lugng Aflatoxin B, trong ngd giam tr 379 ppb con 20 ppb.
Nhiu tac gid khac ciing cho biét, c6 thé loai bd hoan toan
Aflatoxin B, bang hén hop 2% NaOCI va 12% H,0, & dién
kién biznh thudong. Mot s§ nghién ciru khéc st dung H,0, trong
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30 phit & pH = 9,5 va 80'C cho két qua rat kha quan: khong
nhimg Aflatoxin bi phan huy hoan toan ma con dam bao an
toan khi thi nghiém lai trén vit va trén phoi ga. Tuy nhién st
dung NaOCI d& xir 1y hat nhidm Aflatoxin c6 thé lam mét
miu sic ciia hat va bién chat cac axit amin. '
Khi ozon (O,) ciing duge thir nghiem vé kha nang phan
huy Aflatoxin trong mau dat hiéu qua tét, song ¢6 bang
chimg [ chit lwong céac thianh phan cua thirc an bi giam dic

biét la protein.

b) Phuong phip sit dung cic chat kiém

Hydroxit amon (NH,OH) va hydroxit natri (NaOH) la 2
Qhét kiem duoc thir nghiém lam vd hoat Aflatoxin. Cac chit
nay deu c6 hoat tinh manh, co thé pha v vong lactam trong
cAu tric phan tir Aflatoxin. Tuy digu kién thi nghidm ma cac
san phiam phan huy Aflatoxin c6 nhitng trong lugng phan ti
khac nhau. Ngudi ta da xac dinh dugec mot s6 chét ¢6 trong
lwong phan tir 286 va 256. Aflatoxin D, 13 san phdm phéan
huy c6 trong lugng phan tir biang 286. Qua trinh hinh thanh
Aflatoxin D, dudi tac dong cia ion NH, Iam m¢ vong lactam
va lam mét cacbon cua axit keto. O nong dé nguyén clia
NH,OH, trong 100°C va 1 gio tiép xic da c6 10% Aflatoxin
D, hinh thanh tir Aflatoxin B,.

Schroeder (1968) da lap mo hinh thi nghiém véi
Aflatoxin danh diu nguyén tir hydro (‘H-Aflatoxin B,) trong
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mot thai gian tiép xic 13 4 gidy & 100°C va 25% NH,OH thi ¢d
31% Aflatoxin B, chuyén thanh Aflatoxin D,

Hop chat dugce phan giai ¢ trong luong phan ti bing 206
duge phat hign bi mat di vong lactam vi vong zylopentan.
MGt chit khac 1 san phdm phan giai tiép theo ctia phan tr
Aflatoxin D, do bi mat nhém methoxy ¢é trong luong phan tir
[4 256. Trong diéu kién nhiét d6 phong thi nghiém, Aflatoxin
dugc tiép xdc véi NH,OH dam dic trong 18 ngay da phat
hién dugc nhing thanh phén khéng bi hoa tan trong axeton
nhung khéng xic dinh duge san pham phin giai loai gi. Chit
duoc xac dinh tiép theo trong nhitmg thi nghidm khac 14 axit
O-cumarin,

Tuy thc dung cha cac kiém chat phan giai Aflatoxin da
duge chimg minh bing sy mat miu xanh huynh quang dudi
anh sang tir ngoai (UV), song trén déng vat thi nghiém thi
khong an toan. Didu nay di duoc kiém véi Artamia salina va
tinh dot bién trong thi nghiém trén Samonella (Ames-test).
Nhu vay doc tinh caa Aflatoxin khong chi phu thude vao
vong lactam ma con phy thudc vao vong furan trong phan tir.
Theo nghién ctiu ciia Vesonder (1975). néu thoi gian tiép xac
cua Aflatoxin véi NH,OH trong 18 ngay & nhiét d6 60°C, ddc
td s& bi phan huy hoan toan va khong gay doc cho phoi trimg
thr nghigm. Nhumg theo Draughon (1982), du taing cuong
ham luong NaOH hay NH,OH, van con tir 6-10% Aflatoxin
B, ton 1ai trong sin pham thir nghigm. Do vy theo tac gia,
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can than trong khi sir dung cac san pham phan huy toxin bang
con duong nay néu nhu trong nguyén lidu c¢6 chita nhiéu
Aflatoxin.

Ngoai ra. hydroxit canxi Ca(OH),, natri cacbonat
(Na,CO,) cling da dugc thir nghiém va cho higu qua cao.
Trong nhiing thi nghiém khac, ngudi ta con két hop giita
monomethyramin va natri cachonat,

c) Phuong phap si dung khi NH,

Nhiéu thi nghiém di chimg minh hiéu qua hién hién cta
vigc dung khi NH, lam v6 hoat Aflatoxin. Ngay trong thuc
tien & nhieu nude, phiong phap nay da va dang dugc sir dung.

Thi nghiém trén hat béng dugc xtr Iy bang khi NH, cho
thdy rt thanh cong, dic bigt trong dieu kién nang cao nhiét
do va ap suit. o nhiét 46 121°C va 1,5 atm chi trong 30 phuit,
hat bong c6 chira 317 ppb va 545 ppb Aflatoxin B, da giam
xudng con 1 va 3 ppb.

DZE thuin tién cho viéc éng dung trong thic tién, nhimg
thi nghiém trong diéu kién binh thuong di dugc ap dung.
Theo Jorgensen (1981), néu hat bong dung trong cac tii
polyethylen kin chita 2% khi NH, & 43°C, ham luong doc to
c6 thé giam tir 800 ppb con 200 ppb. O ditu kign binh thudng
va ap luc binh thudmg, tic dung cua NH, phan huy Aflatoxin
cin kéo dai 6 15 ngay. Néu ham lugng nudc cia vit liéu
thép (7,5%), tac dung cua NH, sé kém, vi vy can nang do am
co chét 12n 15; 17 hoiic 20% dé dat hiéu qua tét hon.
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. Price (1982) da xir 1y 50 tén hat bang c6 d6 Am.bing 17%,
-nhiém 400-7000 ppb Aflatoxin B, dung trong:cac tili nhua
chtra 1,5% NH, o nhiét d¢ va ap luc binh thiwong, thoi gian xur
Iy kéo dai 21 ngay. Két qua phan tich mau sau khi x& 1§ cho
thiy chi con 20 ppb Aflatoxin B, dugc xac dinh.

- Cac nghién ctu trén lac va ngd cing cho két qua rat tot.
Cheeclkowski (1981) da thue nghiém trén lac .chira lugng
Aflatoxin bing 1842 ppb dugc tiép xhc véi 2% khi NH, &

‘nhidt d6 43°C trong 5 tin 18, két qua hau nhu 100%
Aflatoxin bj phan huj. Ciing theo tac gia trén, ‘néu_nhijét do
bén ngoai khoang 30°C th1 trong 11 tuan lu'ong Aﬂatoxm co
trong lac ¢6 thé giam téi 95%

Xt 1y ngd hat bing khi NH, duoc dac blet quan tam
{mg dyng hon ca. Ngum ta nhan thay, néu ham luo'ng NH, la
0,5-1,5% va nhiét do bén ngoai la 25°C, trong. 14 ngly tigp
xuc, lugng Aflatoxin tir 200 ppb cd thé giam xuong con 10
ppb. Tuy nhién d€ c6 hidu qua xi 1y nhanh hon va tiét kiém
‘hon, phuong phap bom khi luan chuyén (Recycle -
Techniques) da duoc sir dung nhiam muc dich ting tiép xic
cua khi NH, v&i nguyén ligu x 1y. Két qua thi nghigm nhu
sau: néu trong 14 ngay tiép xdc, dd Am ngd hat 13 17,5% va
nhiét d6 méi trudmg 25°C, ddc (6 trong ngd bi'phan gidi con
10 ppb tir 1000 ppb ban dau. Nhiéu tac gia khac ciing khing
dinh, néu ngd bi nhim Aflatoxin, dyng trong céc tai chit déo
chira tir 1-1,5% khi NH, vi dé qua mia déng chic chin s€ ¢6
tac dung tot. .
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Viéc ap dung khi NH, dé x{r 1y khéi luong ngd 16m ciing
dat dugc nhimg hiéu qua tt. Brekke (1977) da xir 1y 29 tin
ngd bi nhim t&i 750 ppb Aflatoxin bing 1.5% NH, theo
phuong phap Recycling trong 13 ngay da lam giam luwgng
Aflatoxin xubng con 7 ppb. Guthrie (1979) da dung phuong
phap thai khi NH, qua cic tii dung 380 tin ngd bj nhiém
Aflatoxin ham lwong 272 ppb trong 48 gio. Két qua ham
lugng Aflatoxin chi con 29 ppb.

* Tinh an toan va anh huong ciia khi NH, dén gia tri dinh
dudmg cua nguyén liéu duoc xu [y '

Nhiéu nghién ciu dd chimg minh, x&r ly nguyén liéu
nhi¢m Aflatoxin bang khi NH, hoan toin khéng gay doc hai
cho ddng vt thi nghidm nubi bing thirc an ché tao tir nguyén
liéu d6. Thi nghiém ctia Brekke (1977) cho thiy, ngd nhiém
1600 ppb Aflatoxin dugc xit Iy bang khi NH, da khong giy
chét vit va phoi trimg gi. Néu dem ngd cho lon in, khéng
phat hign thiy su bién déi bénh 1y & gan. Nhimg thi nghiém
trén ga ciing khong thiy hé thdng mién dich bi anh hudng do
an thitc n néu trén. Bang chimg con duoc ghi nhin & chudt:
hoat ¢ men photphataza kieém khéng thay déi. Bing phuong
phap phéng xa danh dau cacbon (14C) cling nhin thiy rét it
sir két hop giira Aflatoxin B, v4i phan tir ADN trong & bao
gan ga dugc an thitc dn qua xir 1y nay. Cing nhu cac thi
nghigm trén, k&t qua 13 ham luong Aflatoxin M, trong sira bo
rat thép. o
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Két qua nghién clu ddc tinh cia cac chit phin giaj tir
Aflatoxin B, trong ngd ciing cho thiy chi nhiimg truomg hop
ham luong doc td ban dau qua cao (hang nghin ppb) mdi gay
nguy cho phéi trimg. Cac ham lugng toxin thap (vii chuc
ppb) dd khong thé hién doc tinh trén dong vat thi nghiém n
thirc dn qua xur ly (Beckwith, 1975). Tuy nhién, Schroeder
(1981) da xir 1y ngd nhiém doc td (27,6 ppb trong thic an)
bang khi NH,, 43 ngay & diéu kién binh thudng thay cic chit
phin giai hoa tan trong nudc van con doc tinh rit dang ké.

Khi NH, ciing lam thay d6i mii vi va mau sic cda hat,
giam ham luong cystin trong hat. Nhung vin c6 thé khic phuc
bing cach bé sung thém methionin vio khiu phin thic an.

d) Phuong phap sir dung formaldehyd, bisunfit va axit

Formaldehyd, bisufit va axit cling ¢6 thé phan ‘giai duoc
Aflatoxin. Ham lugng Aflatoxin trong bdt lac duge tiép xuc
vdi-2% formaldehyd & 100-200°C da hoan toan giam. Tac
dung phan giai ddc t6 cia formaldehyd con manh hon néu két
hop véi hydroxit canxi (Ca(OH),).

Doyle (1978) da thi nghiém loai bd Aflatoxin trong miu
phén tich bang dung dich sunphit kali (K,SO,) 0.05M (tuong
dwong véi 3000 mg/kg SO,) & nhiét dé 25°C va pH bing §,5.
Két qua 50% Aflatoxin B, bi phan huy trong thoi gian 127-
163 gio. Néu nang nhiét d6 1én thi kha ning phan giai doc &
s&¢ manh hon. Aflatoxin B, trong ngé ciing bi phan huy bdi
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NaHSO, trong 24 gid-& nhiét d6 24'C. Ngoai ra, ciing c¢6 thé
diing bisunfit d& xir 1y Aflatoxin M, trong sita.

Kha niang phan huy Aflatoxin B, cta bisunfit 1a do pha vo
vong lactam, con dnh huomg cia bisunfit'va formaldehyd han
ché doc hai Aflatoxin 601 voi dong vat thi nghiém van chua
dugc phat hién.

Céc axit cé tac dung blen doi Aflatoxm B, va'G, thanh
Aflatoxin B, va G Su chuyen bién trén con phy thuoc vao
d6 pH va nhiét 46 dung d;ch. Néu pH bing 3 va nhiét do dung
dich 1a 40°C thi qua trinh trén xay ra trong 214 gid va lam
bién ddi 95% Aflatoxin B,. Nguoi ta cling chimg minh dudgc
Aflatoxin B, va G'2n rit it dbc d6i véi cac dong vat thi nghigm
nhu vit va-phoi ga g0 voi Aflatoxin B,.. -

4.2.3. Phuong phap sinh vat

Cac loai ndm men, mdc, vi khudn, xa khuan da dugc thir
nghiém yé kha ning phan huy Aflatoxin.

Ciegler (1996) nhan thiy Flavobacterium aurantiacum c6
thé phan huy hoan toan Aflatoxin ¢ trong mau phan tich.
Ching nay con duoc str dung d€ loai bo Aflatoxm M, trong
stra, bo, lac, ngo. Cac nguyén liéu nay st dung lam thirc an
cho vit d4m bao an toan. B o

Rhizopus stolopifer phan huy duoc Aflatoxin . G,

Rhizopus arrhizus c6 thé 1am gidm chitc ning ketone trong
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vong tzyciia‘pentan ctia Aflatoxin B, tao thanh nhiimg chét it doc
hon v x4c dinh bang phuong phap danh du nguyén tr (C™).

Aspergllluﬁ pdramlcus cung ¢6 thé 1ac dong 1&n Aflatoxin
qua ha thong men chia soi nam. Tuy nhién, tac dung nay con
phu thudc vao chung loai nam, nhiét d6, dd pH va ham lugng
Aflatoxin trong mo traong.

~ Corynebacterium rubrum vi Aspergillus niger chuyén hoa
Aflatoxin B thanh Aflatoxin R. Tetrahydema pyriformis lam
giam 58% Aflatoxin B, trong thdi gian nudi ciy 24 gid va
67% trong 48 g10 -

Hién nay, da chon dugc mot 86 dang nam _men
Saccharomyccs cerevisiae cd tac dung han ché anh huo'ng X4u
cia Aflatoxin trong thuc an chan nudi. Da co mot so ché
pham du(rc san xuat tu chung nay. nhu che pham Yea sac cua
hang Agrltcch Sa,t Gon (Hang Bayer)

- B mon vé smh thu y - Vién Tha y Quoc g1a ciing sir
dung mét s6 dang nim men dudi dang bao tlr séng bs sung
vao thirc 4n chan nudi, rit thugn tign cho sir d@g. Céc ché
pham nay khong nhimg han ché dugc tac dung xdu cia
Aflatoxin ma con gilp tang trong va giam bénh duong ticu
hoa & yat nuéi. A

Ché pham cao Astiso ciing duge nghién clu. tai Khoa
Chén nudi tht y, Trudng Dai hoc Néng nghiép I dé bé sung
vao nude udng nhim ting cuong cong nang giai doc gan, gidp
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a0 thai nhanh Aflatoxin ra khoi co thé. Két qua kiém tra da
khong phat hién thiy sur ton dir ctia doc té trong céc san pham
chan nudi (thit, gan...). Actiso da gop phan lam ting ning suit
vit nudi, dam bao vé sinh an toan thuc pham va chong 6
nhiém méi sinh.

Nhimg ché pham sinh hoc nay rit dang duoc quan tam sir
dung vi gia thanh ré, str dung thufn tién, ¢ loi cho san xudt,
tao ra thuc phz’i’m sach, bao dam sirc khoe va quyén loi cho

nguoi tiéu ding.

4.3. SU DUNG THUC AN VA NGUYEN LIEU BI NHIEM

AFLATOXIN

NAim mébc va doc 16 cha chilng trong thirc in chin nudi da
duge chimg minh 14 gdy thiét hai vé gia trj dinh dudng va gay
bénh cho vat nudi. 6 Viét Nam trong nhiéu nam qua, cac vu
giy chét lon & trai lon Séng Boi (Hoa Binh), cac trai Muong
Hong, T6 Hiéu (Son La), cac vu gay chét ga, vit & cac trai
chan nubi tap trung thude mién Bic, mién Nam c¢6 nguyén
nhén trong thic 4n chita nhimg ham luong 1ém ddc té nim
mde. K&t qua nghién ciu tir 1986 dén nay cha cac tac gia Pau
Ngoc Hao, Nguyén Thi Thuin va ciac cong sy (Bd mon Vé
sinh thi y - Vién Thi y qudc gia), Nguyén Nhu Vién (Trudong
Pai hoc Nong nghiép I), Duong Thanh Liém (Truong Dai hoc
Nong nghiép IV) v.v... déu khang dinh ty 1& nhiém Aflatoxin
B, & kho lac va ngo kha cao, chiém 90% mau phén tich, cé
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miu nhi®m t5i hing ngan ppb v.v... Diéu d6 cho thiy mic 46
nghiém trong cda nguyén nhan giy bénh tr nguyén liéu lam
thirc dn chan nudi.

Trong diéu kign nhiét d6 va do Am thich hop & nudc ta, sur
nhiém nédm mdc va doc té cha ching trong thirc 4n chan nudi
12 kho tranh khoi. Nhimg két qua nghién ctu trong 10 nim trd
lai day chii yéu tap trung vio Aflatoxin. Tuy nhién con hing
chuc cac déc t6 nim mbc khac ciing rat nguy hi€m ma chua
duoc nghién clu nhu Ochratoxin A, B, C do Aspergilius
ochraceus, Trichothecenes toxin caa Fusarium, gém cac doc
td quan trong nhu T-2 toxin, Nivalenol, Deoxynivalenon,
Diacetocirpeno! (DAS), Fumonisin, Zearalenon va ddc t cla
Penicillinum spp. nhu Citrinin, Patuliri‘ Luteoskyrin v.v...
ciing rat nguy hiém déi véi vat nudi.

Nganh chin nudi ngly cang phat trién thi nhu cau vé thirc
in gia sic ngay cang nhigu. Nguyén lidu lam thic dn chin
nuoi khong thé bi bd di do nhiém nim mébc va doc td cha
chiing. Do viy can phai ¢6 sy hiéu biét v& ndm méc va dac 6
cta chiing d& sir dung ¢6 hidu qua ngudn nguyén lizgu nay.

O Viét Nam, kho déu fac 1 ngudn nguyén lidu rat phong
phii, song do s¢ bi nhiém Aflatoxin nén trong vai nim tré lai
day da it dugc si dung cho chin nudi va diéu d6 gay lang phi
rat 1om.

Nhir cac tai ligu da trinh bay & trén, gia sic, gia cAim man
cam v&i Aflatoxin & mire dd khac nhau theo Joai, giéng, Jira
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tuoi, giéi tinh-va diéu kieén chin nuodi, do d6 nguyén lidu.
nhiém Aflatoxin co thé khong sir dung cho loai nay, song lai-
str dung duoc cho loai khic. Vi du nhu vit rit méan cam véi-
Aflatoxin, ham lugng doc t6 20 ppb da gay nhimg anh hudng
xiu vé banh 1y, song & ga thi licu gay doc 1ém gép hang, chuc
lan. Vi vay,. khong nén ding cic logi thic dn dé nhiém
Aflatoxin nhur ngd, khé dau lac cho chin nuéi vit. D;p gla suc
nhur trdu, bo nudi dé Iy thit hojc cay kéo cd thé sir.dung thif
an co ham luong Aflatoxin cao, khéng ding dugc cho chan
nuéi ga, lon. Tuy nhién d6i v6i.bo sita lai-khéng duoc phép
cho an thitc 4n nhiém Aflatoxin, vi chiing.chuyén hod thanh
Aflatoxin M, qua sita-rat nguy -hiém.doj véi tré em va nguoi
uéngsﬁa — L LT TR

Nhi¢u chuyén,gia & cic muée ciing Khuyen nén tan dung
thirc in va nguyén liéu thic in nhiém Aflatoxin ham luong
cao. Con duomg kinh t& va tiét-kiém nhét 13 sy pha lodng, tirc
la tron theo nhimg ty 1€ tinh toan gita thic an, nguyén liéu
thic an nhidm va khong nhiém Aflatoxin dé dat dugc nhimg
giol han che phép. Nguoi ta da chimg minh & lon trong giai
doan diu, tire’ thdi k¥ con vit non thuomg bi anh hudng béi
thirc an bi mbe, song khi phat trién & giai doan v béo, anh
hudng nay sé khong 1on va két.qua cudi ciing khong c6 nhiéu
sai khac so véi ddi chimg (William, 1992). Nguyén nhin ctia
hién tong trén duge gidi thich 1a & giai doan cho an theo ché
d6 han ché, J;héng,gém,,@n}; dung théc an hoan toan t, diéu d6
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cé o1 ve kinhi té vi gia mua nguyén ligu ¢o ty 1é& hat-bi mdc
caé s&ré hon gia nguyén lidu tét. Mat khac, qua trinh chuyén
hod va hap thy thirc 4n trong giai doan v& béo ¢6 thé ciing Ia
nguyén nhan tao ra str sai khae khong dang ké giira cac16 lon
thi nghiém. .

Tom lai, néu hiéu rd ban chit clia ndm moc va doc 4 thi
méi str dung-c6 hiéu qua nguon thirc 4n hién c6. Su hidu biét
d6 sé tranh dugc nhimg y kién chii’quan cho rZ‘mg, déi voi vat
nudi chi-can san pham "thira” hodc kém chit lwong citng tdt
roi. Ciing can tranh tam 1y qua sg hii vé doc td ndm mée cd
trong thitc 3n chin nubi ma khong tan dung ngudn thic an
ian CO
- Tuy n]ncn sur hu:u blet dé chmb 3o cbo nén dung thizg dn
loai nao cho.v{it nuéi gi. Can biét.duge ty I¢ moc 12 bao nhidu
phan. tram trpug nguyén ligu. sit dung: Quan, trong: hon ¢ 1a
xdc dinh dugc ham juong Aflatoxin, va mﬁtﬁ_gé’- cac Mycotoxin

kbac co trong nguycn liéu 12 bao nhiéu.
Ny 7 Ol

0 (* Co 2 pbuong phap 48 nhan blet duorc su co mat cua
Aﬂatoxm trong nguyen Ixcu 1am thire dn chiin nuéi, chi yéu la
ngo va lac .

1. Cin phat hién ngd hay lac c6 bi mdc khang va mbec d6
c6 phai la Aspergillus flavus? Diéu nay c6 thé nhan biét bang
* mat thuong. O ngd bi méc,l néu 1a loai ndm clic vang ¢6 thé
thiy & mim (phdi) clia hat ngd nhimg dam sgi mau vang hay
mau vang luc. Néu soi nam phét trién trén toin bo hat ngd &
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lam bién d6i mu cia hat thanh mau vang xam hay xanh nhat.
O kho lac thi dac biét 1a timg khdi 16m soi ndm mau ving luc
moc trén bé mit banh khé lac. Néu lac hat sé thfiy chiing
trong k& ctia 2 manh hat lac, ¢6 miu vang xam hay vang lyc.

2. Can phan tich dé xac dinh sy c6 mit cia Aflatoxin.
Nhidu truomg hop do sdy khé, do rira sach cac dAm mde bam
trén be mit banh kho lac 1am ngudi ta nham tudng nguyén
litu khong bi méc, dieu dé c6 nghia la khong c6 toxin. Song
nhin dinh trén thuong din t6i sai 1am, vi ban thian Aflatoxin
khong bi phan huy khi sdy kho hat hoic rita sach mu nguyén
lidu bing nuodc.

Cé thé phat hién dinh tinh Aflatoxin dudi dén tr ngoai
(U.V.light) bude sdng 365nm. Néu ¢6 mau xanh huynh quang
c6 thé nghi 1a nguyén ligu bi nhiém Aflatoxin. Tuy nhién dieu
d6 khong hoan toan chinh x4c vi con nhidu chit khac ciing ¢6
mau xanh huynh quang dudi anh sang tia tim.

Phat hién dinh luong Aflatoxin 1a bat bude, vi nd chinh
x4c vé chit lugng 13n 6 luong. Néu hiét ham lugng Aflatoxin
trong nguyén ligu méi c6 thé quyét dinh dugce nén sir dung
loai nguyén liéu dé cho Vit nudi nao, can phdi ché véi cac
nguyén lidgu t6t (dd duge xac dinh 13 khong ¢ hodc ¢ rat it
Aflatoxin) d& lam giam ham luong doc t8 nhu thé nio.

Thong thiuomg Aflatoxin co nhieu & cac loai hat ¢d diu
nhu hat bong, dau lac, ngo, dau twong. Cam gao, gao va dau
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tuong ciing nhiém Aflatoxin nhung ¢ mic thip hon. O cac
nguyén ligu khac nhu bat ci, bdt xuong, khoang chit... it thiy
su ¢O mat cua Aflatoxin.

4.4. MOT SO CHE PHAM CHONG AFLATOXIN HIEN
CO BAN TAI VIET NAM
Hién tai trén thi truomg Viét Nam, nhiéu hang sin xuat
thudc thil y va chc ché pham sinh hoc da gidi thidu va c6 ban
cac ché pham chéng Aflatoxin vi Mycotoxin khac, ¢6 thé
thiy mot s6 ché pham nhur sau:

Biodone

Biodone 1 san pham ciia ISIA pacific Pte LTD.

Theo gi6i thidu cla hing san xuat thi Biodone khong hoa
tan trong nudc, dang bot mau trang; trong lugng phan tir >
1.000.000.

Co ché hip phu Mycotoxin hay Aflatoxin dya vao kha
ning gin két cia Aflatoxin [&n bé mit cia cic phan tir
Biodone, bé mit rat rong gidng nhu kiéu Kieselgur (hyflo
supper cel) voi ty 18 20:80 ma hoat lyc gén cac Mycotoxin.
Mycotoxin di duroc gin vao Biodone s& duoc loai ra khéi thirc
an qua phan dio thai ra ngoai.

Liéu st dung ka 200 ppm (tirc 1a 200g trén mot tin thire
an). CO thé tryc tiép tron vao thic an trudce khi cho in, hoac
cho gia stic ubng trire tiép ché pham nay.
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i1 Ahvefix plus: o
2z "A]\/eﬁi"pILisz cia héng Aveira GmbH (Ha Lan) la ¢hé:
pham chéng Aflatoxin. Theo gidi cua hang thi Alvefix plus
bao gom 3 thanh phan:
+ Vitamin E (10. OOOmg) .
+ Selenium (160mg dudi dang Sod1um selemte)
+ Processed silicates (Silicat da duorc xirly)

Dudi tac dung clia vitamin E cb trong ché pham da gitp
cho gan lang cudng chirc nang glal déc. Vltamm E con ngan
can cac chit doc anh hudng téi chirc nang gan va bao vé vimg
chac mach quan. Nt

Selenium ciing cé tac.dung gidng vitamin E.: gitip gan bai
tiét nhanh; chong déc.. té. ra khéi c thé. va trg. giup cho, qua
trinh phan glm Mycotoxm trong gan. Trong didu klen thuc an

c6 chira Aflatoxin, sir doi héi phai taing cudng vitamin E va
Selellum trong khau phan thirc in.

Silicat d3 ché bién: Alvefix plus co chua nhicu thanh phan
khoang chét ty nhién khac nhau.

+ Lattice silicat c6 stc gan tryc tlep hinh thanh mét khung
ddc 3 chiéu.

+ Silicat [om hinh thanh khung 2 chidu tao cac mm lien
kér 1ong. '

Khinoptifolir: gdm nhiéu cac Zeolite d6 1a Lattice calcium
aluminosilicate, giau AlKaline. Cau tific bé mit rong giit nude
va cic cation d€ gitip cho gin ching trong khung két tinh.
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efss i hmoptilolit-¢6 the. irao doi ion mia khong lam thay doi
cau tric clia nd. Nudc da hap phu co the duwoc thay thé béi cac
chit khac ké ca cac chit va mé.

" Steatit: 1a mot silicat co hai op Magnesnum glup cho gan
két cac chift va ma.

Nontronit: La mét silicat 3 16p Alurnmo [a mot loat cic
‘Emontmionllomt giaun sat. Co tinh hap phu nude cao va ¢ thé
trao doi cac phan tir nudc vdi cac chat khac, tham chi véi ca
‘dau in.

Kaolinit: 12 mat silicat 2 1&p Alumino c6 dic tinh gibng
Steatif.

. Muscovu‘e ‘mica: 1a mot phyliosilicat - potasmm alummo
)co chita magnesium, sdt, mangan, va titan.

" Alvefix plus duge dua vao thitc in nhim giam tac hai cda
cac doc té nAm méc. Do ¢6 hoat tmh gan chat vGi cac doc tb
nhu Aﬂatoxm da lam cho chung khong the di vao méu gay
dQc__ rna dugc dao thai ra ngoai theo phan. Sir dung Alvefix
plus & ham lugng 2 kg/tan thiic 4n cho gi do & 4 tuan dau, sau
6 1a 1 kg/tan thirc in & giai doan sau.

+ i vdi ga dé trimg lidu Alvefix plus [3 1 kg/tan thirc in.

+ Dbi v6i lon con 13 2 kg/tdn thitc dn va sau d6 Ia 1kg/tan
thirc & giai doan v béo da mang lai két qua tot.
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Mot sé cdc chit vé co trong thanh phén cdc ché phim
ho4, 1y sinh lam giam dgc tinh Aflatoxin

* Cac chat khodng sét (Clay minerals)

Cac chét khoang sét la cic chit khoang thir cip duoc
hinh thanh do qua trinh phong hoa cua cac loai silicat va dic
trung bdi cau tric tang 16p.

Chat khoang sét 3 16p - montinorillonite ¢6 kha nang hap
phu cao, cé uinh khong dac hiéu va phu thudce vao thé tich clia
mang hop thuy. Cic phan tir do¢ chit bi hit téi mang va bi
can lai. Lién két nay khong phai la c6.dinh hoa hoc, chi la
mot phuc hop sang, dya trén cAu néi H-O-H (luc hiit Van-der-
vaals) & trong mang hop thuy, né c6 thé md néu moéi truong
thich hop.

Chc cht khoang sét 13 nhimg chit hap phu ré tién va cb
nhiéu tu diém. Tuy nhién chdng hit ca cic vitamin va chét
dinh dudng.

* Cdc chat khodng Zeolit

Zeolit 1a cac chit khoang thir cip c6 clu tric tinh thé. Coé
ca Zeolit thidn nhién va tdng hop. Trén bé mat cta Zeolit cd
mdt vat tich dién didc biét. Zeolit hitit cac phan tr nudce cling
nhu cac phan tir khac. Kha niang hit ddc 6 Aflatoxin cta cic
Zeolit phy thude vao ngudn goc cia ching. Vi kich thude cia
cac phén tir 12 mot yéu t& quan trong trong su lién két, loai .
Zeolit hip phu Affatoxin ciing hap phu cac phan tr dinh
dudng co cung kich thude.
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* Cdc chat tring phian nhw Polyvinylpolyrrolidone

Polyvinylpolyrrolidone 1a mat homopolymer cua N-vinyl-
2-pyrrolidon. La chat bdt trang min, c6 trong lugng phan ur
cao, tan trong nudc va cac dung moi hiru co.

Cac chat triing phan nay ¢6 co ché tac dung twong ty nhur
clay minerals. Cac thanh phan polymer hiit cac phin tir nude,
cac lign két can ndi hydro hinh thanh mot mang hop thuy.
Nh& c6 mang ndy, cing véi cic phan tiy nude, cac thanh phan
phan cic khac ciing bi hip phu.

Kha nang hip phu cla cac chét trung phan tét nhung
chiing ¢6 nhuge diém rit 1ém 1a cac phan tf phin cye c6 cing
kich thudc nhu vitamin dé bi hap phu. Nhimg phan tir doc &
nim khong phan cuc s& khéng bi hap phu (Wilcke J., Turner
J.C., 1987).

* Than hoat tinh,

La chét bdt mau den, khong mui, khong vi, khong tan
trong nuéc va nhiéu dung moi khac. Than hoat tinh duge dot
tir g6, Xuong dong vit va cac vat chit hiru co khac. Dic tinh
quan trong nht ctia than hoat tinh 1a ¢6 kha nang hap phuy rat
cao. Khac vai mot s6 chit hap phu khic, than hoat hap phu tt
ca cac phan tr mang dién tich duong va dién tich am (Pham
Khic Hiéu, 1997).

Buck va Bratich (1986) cho rang than hoat tinh ¢6 kha
ning hip phu nhiéu loai chit doc va Aflatoxin. Co ché tac
dung ctia né v& ban chat 13 phii mot bé mit tiéu phan va lam
dé qua trinh ¢o thai chit doc qua phan.
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% Ché pham hoa sinh hoc i

Cic ché pliffm han ché doc hai cua Aflatoxin trong co the
tac dong theo con dudmg sinh hoa hoe thuong it gay hai cho
nguol va dong vat. Mot trong cic ché phﬁln duge stridung
rong rai trong chan nudi thi: y hi¢én nay la Mycofix plus.

Ché pham hoa sinh hoc Mycofix pl’m do hang Biomin
(Austria) san xuat duoc bo Sung vao thuc an gla suc gla cam
Theo gi6i thidu ctia hing san xuit thi Mycoﬁx plus co tac
dung lam vo hoat cac ddc td nam mbe, trong do co Aﬂatoxm
Co. cht; tac dung cua Mycoflx plus mot maﬁ th_ong qua §u hap
phu mycotoxin, mat kbac. phi huy cAu triic ho'a.,t_,xgb_c_:lﬁa
mycotoxin dua trén cac men ¢6 trong ché pham,.. .,

Qua trinh hip phu mycotoxin xay ra trén mang hop.thuy
do chat hip phu tjglo ra. Cac phan tr ‘Aflatoxin va ymot 56
mycotoxin phin cuc khac bi hit td mang, ¢b dinh trén ,b?_; mat
mang va tro nén hoan toan vd hoat. Cac khoang xic. tac trén
mang hop thuy dicu chinh dign thé riéng cta da 6 cac nhoém
mycotoxin tao nén cach hip phu dic biét ciia Mycofix plus.
Quaé trinh ndy bat dau tir khoang miéng khi con var tiét nitrde
bot (hodic ngay trong thitc an trude khi duge tiéu hoa) nep tuc
o da day va rudt. Cac doc t bi b dinh bdi Mycoflx plus
khong hip thu dugc vao mau. H0'p chit Mycofix phn va
mycotoxin dugc hép phu cung thai ra ngo:n theo phan (Slgrtd
Pasteiner, 1994). o b
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Zearalenone Detoxitied torm

PeCaEbeCt

CH2R2 ’ CH2R2

Ry

R3

Trichothecenes Detoxified form

Su phdn hity cdc doc 16 ndm méc nhé men Epoxydaza
va Lactonaza

Cac mycotoxin khong phan ciyc hoan toan bi cac men ¢é
trong Mycofix plus pha huy. Men epoxydaza pha cau triic
cia nhém chic niang 12, 13 - epoxy (phan d6c nhét cia
Trichothecenes).

Robert Glavits (1992) da thir tac dung cia Mycofix plus
lam v6 hoat Aflatoxin B, véi ¢ac liéu lugng 400 va 1000 ppb
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Aflatoxin, 2kg Mycofix plus/] tan thirc in bd sung trong thirc
3n cha ga cong nghigp. Két qui cho thiy: cac 16 ga cho an cac
thiic 3n c6 bd sung Aflatoxin B, déu cb hién tuong gidm ting
trong, ting muc tidu ton thic an. V& bién d6i bénh 1§ ¢d cac
hién tuong: gan nhot mau, thoai hoa mé & gan, ting sinh 6ng
mat va viém tdi mat. Tac dung ciia Mycofix plus 1am han ché
hién twong ndy thé hién & cac 16 ga cho an thic in bd sung
dong thoi Aflatoxin va Mycofix plus & cac lidu luong trén.

Theo nghién ciru cua Pau Ngoc Hao va cong sy (1995)
trong phong thi nghiém va trén dai tra, Mycofix plus cé tac
dung 1am giam anh hudng x4u cta Aflatoxin d6i v&i ga thit
cling nhur ga d&, 1am cho gia cam khong c6 diu higu bénh 1y &
gan, thin va tdi mat, gi khoé hon va ting sitc dé khang véi
bénh. Véi ham luong < 2 kg/tan thiic in, Mycofix plus chi ¢
tac dung tét & lidu Aflatoxin B, thip (200-400 ppb). Néu ham
lugng Aflatoxin B, < 100 ppb thi luwgng Mycofix plus chi can
< 1 kg/tén thirc &n. Mycofix plus c6 thé dugc dua vao sir dung
trong chin nudi nhiam phong chdng ddc t3 ndm mde.

Tac dung ctia 1,2 - dithiole - 3 - thione (DTT), mdt chét
cAm @mg cta enzym don chirc ning dén qua trinh hinh thanh
cac lién két Aflatoxin - ADN trong gan chuot dugc Egner
P.A. va cong sy nghién cu nim 1990. Cac lién két ADN
chinh nhu Aflatoxin B - N7 Guanin thai theo nude tiéu chudt
duoc cho uéng DTT giam di rat dang ké. Tir d6 rit ra két luat
DTT la chét c6 thé chéng lai ung thu do Aflatoxin giy ra.
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Trong nhan y. ché phéfm Oltipraz dugc coi nhue mét toai
thuéc chdéng ung thir do Aflatoxin giy ra (Buetle T.M. va
cong su, 1996).

K&t qua nghién cu cha Firozi P.F. va cong su (1996) vé
tac dung cta ché phim Curcumin dén hé thong men
Cytochrom P, tham gia xdc tac qua trinh hoat hoa Aflatoxin
B, cho thiy: Curcumin \ic ché 50% su hinh thanh cic méi lién
két Aflatoxin B, - ADN. N6 c6 thé han ché qué trinh ung thu
do cac chit hoa hoc thdng qua viéc didu chinh chitc nang cla
cytochrom P,

Pham Khic Hiéu, L& Thi Ngoc Diép (1999) da nghién
clu tac dung cua viéc han ché ddc hai do Aflatoxin trén ga va
cho biét: cao Actiso 10% lidu hrong 6 ml/lit puée udng cia ga
c6 tac dung lam giam rd rét tinh trang triing déc do Aflatoxin
B, ham lugng 200 va 500 ppb giy ra. Trong thit va gan ga
nhim doc c6 tac dong cia Actiso dd khong hodc chi phat
hién thay luong Aflatoxin B, ton du nhd hon rat nhidu so véi
mirc cho phép trong thuc pham.

4.5. GIGT HAN HAM LUONG AFLATOXIN CHO PHEP
SU DUNG TRONG THUC PHAM VA THUC AN
CHAN NUOI
Cac t6 chirc qubc t& nhu: TG chic Nong nghigp va thuc

pham thé gii (FAO), T6 chic Y t& thé gidi (WHO), khdi thi

truomg chung chau Au (EU). cac nudc trén pham vi thé gidi
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déu dua ra nhimg giéi han cho phép sir 6 mat cia Aflatoxin
trong luong thuye. thuc pham ding cho ngudi va gia suc.

4.5.1. Mgt s6 cin ci € tao lap ham lugng gidi han téi
da (hay gidi han an toan - MED)

Ngudi ta quan tim dén nhiém doc Aflatoxin trong chin
nudi khong chi vi Aflatoxin lam thigt hai vé kinh t& cho ngudi
chan nudi don thuan ma con do su ton dur cla chat doc nay
trong san pham vat nudi, dic bigt dugc cha y di véi bo sita.
Néu trong sira c6 Aflatoxin thi rit nguy hai cho tré em vi co
thé chua trudng thanh, k& ca gia sic non va tré em déu rat
man cam véi Aflatoxin.

Ngudi ta nghién ctu mdi twong quan gitra ham luong
Aflatoxin c6 trong thirc @n cia bo sira va ham hagng Aflatoxin
trong stra bo cho thdy néu trong thitc &n c6 100 ppb Aflatoxin
B, thi trong sita bd ¢6 1,5 ppb tdn dur; 8 ppb trong sira lon me
cho con bi. Qua nhiéu thi nghiém va cac két qua phan tich
khéac nhau, nguoi ta dua ra dugc ty 1€ 1a 100:1 (1%) gitra ham
lugng Aflatoxin trong thirc in v trong sira. Nhiéu tac gia &
cac nuoc khac nhau ciing d nghién cu méi tuong quan nay
trén cac t& chirc nhu gan, than, thit, trimg... cda vat nudi va
dwa ra két qua ty 12 d6 1a 14.000:1 d6i véi thit; 2200:1 dbi véi
trimg; 1200:1 voi gan ga; 800:1 vdi gan lon va 300:1 véi sita
bo. Tuy nhién ho ciing két luan rang ty 1& wrén khong phai 12
mot hing sb bdi vi sy hip thu va thai trir chat doc con phu
thudc vao ca thé con vit.
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Pé dam bao duoc an toan cho vat nudi va sic khoé ﬁgu@i
tiéu ding, cac nha khoa hoc da tim cach xac dinh giéi han an
toan hay lidu an toan td1 thidu viét tit theo tiéng anh la: MED
(Minimum Effective Dose). Néu nghién ciru lidu nay trén ga
thi phai t&i 2500 ppb trong thirc in méi gy chét & mirc ¢d §
nghia (P < 0,05). Nhur vily gidi han an toan phai nho hon 2500
ppb. Piéu nay da dat ra nhimg nghién clu siu hon vé Anh
hudng cla Aflatoxin tdi cac chirc nang sinh 1y va sinh hoa clia
vat nudi. Ngay ca & ligu < 625 ppb thi vin anh hudng dén hoi
chimg xanh tim va chay mau & co, sy giam ham luong men
lipaza tuyén tuy, ting thoi gian dong mau, do dd viéc thiét lap
gi6i han can phai dugc nghién ciu & mic thip hom. 6 lién
khac nhav dudi 625 ppb Aflatoxin B, da duoc lya chon va rit
ra hai lidu 12 200 va 350 ppb Aflatoxin B, d€ nghién céu danh
gia. Cac nha khoa hec da rat ra mdi quan hé giira lidu luong
6 tac dung va sty bién d6i sinh hoa sinh 1y 14 ty ¢ 10:1. Nhu
vay dé dam bio an toan vé chirc nang sinh 1§ sinh hoa thi ham
luong @6 thue chat Ia tir 20-35 ppb.

Tuy nhién néu sir dung thuat toan thong k& dé nghién clru
nhidu yéu to cang mot lac véi ham luong Aflatoxin & cac
nguomg xac dinh thi thiy vin con cd yéu tb chua phi hop véi
sy x4c dinh lidu. Vi vy trong md hinh nghién ci tiép theo
da giam ham luong tir 200-350 ppb xubng con 50-88 ppb. Ly
do con 12 d€ khong bi tach rdi cac yéu 6 théng k& don thuan
khdi yéu 6 sinh hoc ciia co thé va ngoai canh clia gia cam.
Nguoi ta phai mat t6i 400 thi nghiém d€ tinh toan dugc sy
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giam di 1% nang suat thuc sy cia vat nudi do tac dung cia
Aflatoxin. Néu chi giam di 1% ning suit chan nudi do tac
dong chia Aflatoxin thi hang nim nudc My cé thé thiét hai téi
hang tram triéu ddla trong cong nghi&p chan nudi gia cam.

Nhir vay lam thé nao dé tranh dwoc thigt hai trong chin
nudi khi d& ra nhimg ham luong cho phép Aflatoxin ¢ trong
thirc an, ma trong thyc t& khong thé loai bd hoan toan chat
ddc nay. Thue su néu chi nghién ciu trong phong thi nghidm
hoan toan khong dap fmg dugc ddi hoi cha thuc t&. Miu thi
nghidm di 1én mdi phi hop véi thyc té san xuét, khi d6 phai
6 t&i hang nghin ga cho mot 16 thi nghidm. Va néu c6 thuc
hién duge thi chic chin giGi han dé ra phai nhd t6i mic <
1ppb.

Do viy cin phai cb nhing nghién ciu trong thuc .
Ngudi ta di may min khi chon dugc 8 hop chin nudi ¢6 2 xi
nghiép st dung phuong thirc chin nudi gidng nhau, ¢ cing
cong thifc thitc &n vA ciing str dung nguyén liéu ché bién. Két
qua cho thiy & xi nghiép 1 bj giam 1% nang suit chuyén hoa
thitc dn va 2% nang suit chan nudi so véi xi nghiép 2. Ly do
duoc xéac dinh 12 & xi nghiép 1 ham luong Aflatoxin nhiém tdi
da 12 30 ppb va tin sudt nhiém la 30%, trong khi d6 & xi
nghip 2 ham luong Aflatoxin 1a 6 ppb va tan suit nhiém la
2%. Két qua quan sat nay duoc lap lai tai 6 t8 hop chan nudi
khac. Ho rit ra két luan la néu nhur thirc dn ¢6 chira 6 ppb
Aflatoxin B, va tin suét nhim 18% dugc coi nhur 1a g141 han
an toan va thic 3n duoc danh gia 1 t6t. Néu ham luong d6 la
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15 ppb va tan suat nhiém 13 31% thi xem nhu khong an toan,
thic an kém.

Két hop nhiéu yéu t trong nghién cim phong thi nghiém,

cac yeéu t6 sinh hoc co thé vat nudi, nguoi ta di dén dé xuat

mét gidi han MED 1 10 ppb Aflatoxin B, déi v&i thitc n ciia

gia cam va cling nhu vdy ngudi ta d& xuat gidi han chat doc

nay cho lon, bo va mdt s6 vat nudi khac. Tuy nhién cling

khong thé ¢6 2161 han nao tuyét dbi an toan vi con phu thudc

rat nhiéu vao yéu t6 moi truong va cac stress khac.

4.5.2. Ham lugng cho phép téi da ciia Aflatoxin trong
thue pham va thifc dn chan nuéi

Tai liéu tham khao tir Stoloff (1977), Schuller (1982) va Van
> Egmond (1989)

2 Ham lugng .
5 . Thue pham i Ghi
Tén nuge va thirc an chan nuéi Allatoxin chu
(pPb)
-
Ue Lac va céc san phém ti lac v
Ao Tat ca cAc loai thuc an chan 50
....... nuai PR
Bi T4t ca cac loaj thyc pham 5
Braxin Bot lac ding cho xuat khdu | 50° |
Canada Lac va cac san pham t lac 15"
Colombia |Lac 10
Cubzi Lac 0
Tiép K_héc Lac 5
Pan Mach | Lac va cac san phdm tUr lac 10




N Ham luong X
Tén nude . Thl{c phajn - Afiatoxin Gh,'
va thagc an chan nudi chu
| {ppb)
Khéi EEC TT*“‘C an nguyén chat | ot
(g6m Bi. | Thic &n hén hop (khing 50°
BanMach, | 4yng cho bé sta, bé non va
buc, Ailen, | .1, non
Y, Lue-xam-{ -~ - ) R
bua, Ha Thirc an hon hop cho cac 10
Lan, Anh, |loateontai - S
Hy Lap, Thic dn bd sung (cho bd 20°
Phap) sira)
Phan Lan Lac va cac san pham tr lac 5

Lac va cac san pham tu Iac 100 ( ) Khong s& dung
........................... 1 trong thare an cho
0 Vs
:aac dung cho thic an gia 1000" (*} ga, bé hay Ign.
c . N .
Khéng dung qua
Nhét 2% cho thic dn

cla bd sita. Khéng
qua 4% cho thirc
an cac foai gia suc
khac.

Ha Lan LLac va cac san pham h lac
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Ham luong

S

L Thyc phdm . Ghi
Tén nuge va thirc an chiin nudi Aflatoxin chu
{ppb) |
Niu Zilan Tat ca cac xhu‘c phar_n 15
I Lac va cac san pham tur lac 20 Dua trén khuyén
Philippin cao cua WHO
T4t cé cac thuc pham 5° (*) Phu thudc vao
o o Ca < AR loai gia stc va
Tat -200 i o
Ba Lan at ca cac loai thirc 4n chan| 0-200° (*) luang Aflatoxin 6
nudi "
trong bét lac cho
_ Gaslc
Trung Q“°° Lac S
Xinhgapo ;ac va cac san pham tor !ac 10-15
au an .........................................
Nam Phi Tat ca cic Ioal thae an 5hayto*,
Tét ca cac loai thye pham 5" ( ) Gidi han cho
Thuy Bién Lac va cac san pham tirlac | 600° (%) thire ?" bo stra
Ia 150/0 ....................
Thuy ST Lac va cic san pham t lac  Uhays® | ]
Thali Lan Dau an 8 20 .................................................
 Anh Lac va cac san pham tr lac 5 o
Tat ca cac Ioal thyc pham 20
vathicanchannudi |
) Cac san pham lac cho 15°
My ngudi tidu dung
Lacca vé 8 |
Sa, hoa qué e
Lac 10
Cac san pham tir cac joai 5
Nam T natkhae ||
Cac loai thyc pham L
i & |Lac 25°
LDlmbabue L .

a - Aflatoxin B,: b - Tong s6 ¢a 4 Aflatoxin: ¢ - Aflaloxin M,.
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Nhimg quy dinh tam thoi cho phép trong thuc an chan
nudi va nguyeén liéu lam thirc an chan nuéi o Viét Nam
(Tai liéu cia Vu KHKT va CLSP B Nong nghiép va PTNT)

— o
ong sb
Nguyén fidu Aﬂ:ltjcz:‘:s g, | AflatoxinB, +
16ida (ppb) | 2T G+ G
{ppb)
Kho dau lac nhan 250 500
Khé dau lac ca vo 100 250
Ngé hat 100 150
San khé 50 100
Khé dau tuong 100 200
Pau twong 50 100
Cam gao 50 100
Bot ca, bot xuong ' 10 20
Thirc an ga con (tr 1-21 ngay tudi) 10 30
Nhém con lai 30 50
Thirc an vit con (tU 1-21 ngay tudi) 5 10
Nhém con lai 10 20
Thirc #n ion con (tir 1-60 ngay tudi) 20 50
Nhém con lai 100 200
Bo nubi lay sira 20 50
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Chiu trich nhiém xuat ban
NGUYEN CAO DOANH
Bién tap va sua bdn in
BICH HOA - HOAI ANH
Trinh bay, bia
PHAN HUY

In 1000 ban, khd 14,5 x 20,5 cm. Ché ban vi in tai X.I NXBNN,
Gidy chap nhin ding ky KHXB 58 499/121 do CXB cip ngay
28/1/2003. In xong v ndp luu chidu quy IV/2003.
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