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LOI NOI PAU

Chdt thom gdn lién véi cugce song, gan lién véi nén van minh ciia
nhan loai nir hang nghin ndm nay. Cudc séng cang phdt trién cang vin
minh, chat thom cang phdr trién. N6 phdr trién khong chi vé so6 luong ma
cd vé chdt hwong, vé cdu tric phan nir ciing nh cau hinh, cau dang, vé
ddc diém dién nr cing nhu ldp thé phdn ur chdr thom. N6 phdr trién
khong chi bat chicoe triét dé chat thom thién nhién, phdan tich, khai thdc
chdt thom thién nhién mot cdch 16i da ma con tong hop bang héa hoc va
cong nghé sinh hoc cdac chat thom mar ma thién nhién khéng c¢é nhdam
thda man nhu cdu klure gide, vi gidc ciia con ngudi. N6 khong chi' gan
lién véi cude song cua con ngidi vé moi mdt, ma con lién quan dén con
rimg va cde déng vat khdc trong viéc bdo vé, tdp hop, phan tan va sinh
sdn.

Tuy vay, sdch tiéng Viét vé linh vic nay con it, do vdy chiing 16
muén cung cdap cho ban doc mor s6 théng tin cdp nhdt vé linh viee nay
qua cuén sach "Huong liéu va dp dung”. Cuon sdach chia lam ba phan.

Phan thit nhadt: Néu cdc kién thicc co s& vé mii, vé co ché cdm
nhdan mii, vé thanh phan chdt thom va chdt thu cdm hod hoc, vé déc tinh
va phdn loai chdt thom, dic biét vé moi lién hé giita cdu riic phan nt, va
hoar tinh muil ctia chat thom va phwong phdp nghién ciiu.

Phan thir hai.: Gioi thidu nguon nguyen lidu chat thom, chdtr thom
thién nhién, chdt thom nhan iao. -

Sie phdt sinh sinl hoc, sw tich t cdc chdt thom trong thién nhién,
cdc phicong phdp diéu ché chiing. Cdc loai tinh ddu, cdc lodi xa, cdc loai
chdt thom nhdn tao va cdc phirong phdp t6ng hop ching.

Phan thir ba: Gidi thiéu vai tro cdc thanh phdn trong hén hop
huong liéu. Khd nang va phwong phdp pha ché huong liéu, céc don pha
ché’ cdac loai hwong liéu, cdc linh vuc dp dung huong liéu thicc pham,



tuong tdc ciia chdt voi cdc thanh phdn cua thuc phdm. Chdat thom cho
bédnh keo, kem, cho thic phdm nuéng, cho db uong khdng cén va cé con,
chdt thom cho chdt 1dy ria.

Cuon sdch khong chi gitip cho ban doc cdp nhdt nhiing thong tin
maoi vé huong liéu ma con gitp cdc ban nhitng kién thitc co sd, nhimg ky
thugt va phuong phdp pha ché chadt thom va dp dung chiing vao thuc ¢
cujc song. '

Chang 105 tin rdng cudn sdch sé la tai liéu tham khdo quy cho cdc
nha nghién cwu, cdc nghién ciru sinh va sinh vién chuyén nganh héa hoc,
héa thyc pham, my pham, dugc phdm va cdc nghé nhdn pha ché huong
liéu.

Tuy vdy, khé trdnh khoi nhitng thiéu sét va khé ddp vmg dugc moi
yéu cdu cia doc gid. Ching t6i chan thanh cam on nhimg y kién déng
gop clia doc gid d6i véi cudn sdch.

Tac gia
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PHAN 1. DAl CUONG

Chuong I
KIEN THUC CcO SG

1.1. KHAI NIEM VE MUI

Mui (odour) 1a mét cam gidc tam sinh 1y né dugc tao nén do tic
dung sinh héa mét tdc nhéan 1én co quan khitu gidc, tdc nhian tao nén mii
gol la chat thom.

Chit thom bay hoi duge, hay khuéch tan duge vao khéng khi, cé
thé 12 don chit hay hén hop cdc hop chat, c6 thé 1a chat rin, chit ldng
hay chat khi. Co quan cam nhan mii (receptor cia khitu gidc) cam nhan
mui clia chat thom lan truyén hay khué&ch tan trong khong khi.

Mui phu thudéc vao thanh phin héa hoc (vi du, H,S théi,
CH,COOH chua), phu thudc vao cdu tao héa hoc cta phén tir chit thom
(ancol isoamylic mdi x&¢, ancol n-amylic mii hic), phu thuoéc vao d6i
tuong cam nhan mui nhu lodi, giong, tudi va c¢a tinh trang sitc khoe lic
cam nhan mui, mui con phu thudc vao théi quen va tap quan d6i tugng st
dung mui.

Tuy theo linh vuc sir dung mii ma né c6 tén riéng va phuong thic
diéu ché riéng. Theo ti€ng Anh, mii dung trong nudc hoa, my phidm cé
tén la perfume, dung trong thuc phdm la flavour cdn trong san Xuit cong
nghiép 12 fragrance industry, mdi 13 tin hiéu thong tin d6i v6i con trung
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goi la pheromone. Cdc chat thom cé mui trong thuc vit goi 1a tinh dau
(essential oils) ...

1.2. CO CHE CAM NHAN MUI
1.2.1. Giai phau co quan khau giac

o ?\ N
Ban cau khiu giac —— / m — _M2i ban cau
Tiép nhan khiu giac — /‘ N ( Khitu giac

Xuong xoan tre  ———
Xuong xoan gita
Xuang xoan dudi

MUi hau
L& mai

Vém miéng clr;

Ui -

Hinh 1.1. Hinh cit cua diu ngudi chio thay vi tri cia ciu tric co ban trong

ving khiu giic va miéng (Amoore va cong su, 1964)

1.2.1.1. L6 mdi

Giai phdu mii cho thay 16 miii thong tir bén ngoai dén phoi, thiél
dién 16 mii d khoang miii rat khic nhau tir {oai ndy sang loai khdc, giong
ndy sang giéng khdc cia cic loai dong vat ¢é vi. Phia trén 16 mili cé
xuong sun mém, co giin dugce khi thd va theo nhip 1hd, su thay doi nay
cua xuong 14 mia 1am cho thiét dién cla 16 miii thay doi 2 dé€n 3 mm (heo
chi¢u rong, do dé thay déi luu lugng khéng khi di qua mili. Co ché hoat
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dong co gidn nay cua hai 16 mii giong nhu hoat dong clia cdi van va duge
Gilbert khéo sat va biéu thi theo s d6 sau (hinh 1.2).
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Khoang tho! gian 10 phut

Hinh 1.2, M ta chu k¥ mii 1V twong: luong khong khi qua ci hai 16 mai phai
v trai rat nhip nhiang va cing mot chiéu dai chu ky nhamg hai 6 mii nguoc
pha nhau 180°

Gilbert cling khiang dinh ring cdc 16 mii luon luon hé o cho
nhao. Khi 16 mii niy bi 16n thuong khong hoat ddng duoc thi 16 mili kia
hoat dong vai tan sudt cao hon va bien do 1én hon.

1.2.1.2. O khuu gidc

Ché phong lén trong 16 miii 12 vom mii, noi day tap trung cic 6
khitu gidc (receptor cell). O khiu gide lii mot ban nguyét ciu, chia diy
chit nham. duac tao bdi mo bidu bi. trong 6 khifu gidc ¢é nhicu long to
khtru gidc rat manh., duge cau two bing cic noron than kinh, cac long
khdu gidc ndly xuyén qua mo bidu bi viy nsi vai day thin kinh truyén dan.
Trén 16ng to Khitu gidc con ¢d cdc protein dac hi¢u, noron chuyén dung.
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calmodulin lién két va cic phospho protein (Ps,, GAPs,) ... S6 6 khitu gidc
va s0 16ng to trong mdi 6, c4u tao va thanh phén chit nhon trong 6 khiu
gidc clia cdc loai, giong, gidi khic nhau thi khéc nhau nén kha nang cam
nhan mii cua ching khic nhau.

1.2.1.3. Thanh phéan chéat nhoén

Chat nhon trong 6 khifu gidc 1a mot hén hop lipit, phospholipit.
Ngay nay ngudi ta phat hién thdy c6 mot sé protein dac hiéu. Thanh phin
héa hoc va ciu tric phin tlf cdc chat nhdn ciing thay d6i theo lodi, giong,
tudi v. V.

1.2.1.4. Co' ché cam nhédn mui

Cic phan tir chat thom (ligand miti) theo luéng khong khi hit vao
mili, dap vao cdc 6 khiu gidc trong vom mii, tan hay khuéch tin vao chat
nhdn trong 6 khity gidc, tiép xtc véi cic loai noron trén bé mit cc 16ng
to, lo ling trong chat nhon & 6 khitu gidc, tic dong kich thich, chén ép
1én céc loai noron tao ra céc tin hiéu dic trung riéng clta méi ligand mui.
Cic tin hiéu ndy duoc noron truyén vao 16ng to, truyén vao day thidn
kinh truyén din, diy thdn kinh truyén din tin hiéu vé thidn kinh trung
wong. O d6 tin hiéu mii duoc phan tich va so sdnh véi cédc tin hiéu c6
trong kho luu trif ctia bd nhd, n€u tin hiéu gidng tin hiéu c6 trong bd nhé
* thi mui d6 la mui c@ va né€u khdc thi d6 1a mdi mdi va ghi nhd ching.

Nhu the d€ ¢6 tin hiéu mii cédc ligand mii phai chuyén tir pha khi
cha khong khi hit vao miii vio pha 1ong 1a chat nhon trong 6 khitu gidc dé
c6 diéu kién tic dong, kich thich cdc noron tao nén tin hiéu mui. Sy
chuyén pha nay phu thuéc rat nhiéu yéu t6 nhung quan trong nhit 1a
thanh phan, cdu tric phan tir va ndng do cta ligan mui, tinh thdm nudc va
ky nuéc cling nhu 6 phan cuc cua phan tir ligand mui.

Thanh phan héa hoc clia chat nhon trong 6 khiu gidc nay cho thdy
ching 1a moi trudng it phan cuc, Ky nudc. Nén cic chit c6 do phan cuc
16n khéng tan dugc vao d6 nhu H;O thi khong thé gay mii duoe, nén
nudc 12 chat khéng mui. Nguge lai cdc chét c¢6 tinh ky nudc 16n nhu
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ankan, metan, etan... ciing khong thé tan vao d6 dé gay mui, nén cic chat
nay ciing khong mui. Cdc chat c¢6 do phin cyc trung binh nhu cic este,
xeton ... tan tot trong chat nhon nén cho miii tét.

Vay ban chat tin hiéu mui 12 gi? D6 ¢é thé 1am mét tic dong co
hoc thuan tdy, do khi ligand mii tan vao dich nhon, lam cho tinh vat ly
cta dich nhon thay déi nén €6 nhitng tdc dong co hoc l1én 16ng to khitu
gidc khac nhau cho tin hiéu mdi. DS c¢6 thé 1a mot dién thé, cdc ligand
mili phan cuc khi tan vio chdt nhon tao nén mot dién thé khdc dién thé
lic ddu coa dung dich nén dung dich tdc dong lén cdc long to ludng dién
nay dé rao ra tin hiéu mii. DS ciing ¢6 thé 12 mot sy ddp dng lai cla céc
thu quan khi ¢6 mat ligand mbi trong moi trudng séng cua minh. DS
ciing c6 thé 1a sit thay déi tinh chat cha long to khi ¢6 cédc ligand mui hdp
phu 1én bé mat cia long to.

Mot van dé dit ra, liéu cac phan tir chat mii di dau khi vao 6 khiu
gidc. Nhiing ludng khi di qua khoang mili theo nhip thd ra clia phéi lam
cdc ligand miti chuyén tir pha 10ng sang pha khi r6i di ra. Nhitng nghién
ciiu gin diy cho thiy trong dich nhon cta 6 khitu gidc ¢6 cic enzym
oxynaza kiéu P450 va glucuranxyla. Cic enzym ndy mdt mat oxy héa
chuyén cdc ligand mii Ky nudc thanh wa nudc dé dao thai hay pf)én huy
né. '

1.3. THU QUAN HOA HOC (CAM THU HOA HOC)

Nghién citu st cam nhan mui 1a nghién cttu méi lién hé giira thanh
phan, ciu triic phan wr cia ligand mui va thanh phan c4u tric phan tir cla
chat nhon va cdu tric phan tr cia noron thu quan va su tuong tdc lin
nhau gita chdng trén co s& d6 ma tao cdc chit mili mdi, cdc hdn hgp mili
mai phit hgp vdi nhu cdu thudng thitc clia nhiéu ngudi. Viéc nghién ctiu
thu quan hod hoc (chemorecepter) hay cam thu hoa hoc (chemosenser) cé
dd nhay cao, cé tinh phic tap va da dang 1d cac nghién ctu dang dugc
quan tam. Cic kiéu thu quan hod hoc dac hiéu, nhan dang ciing nhu dic
tinh vA cin triic clia phan tf trayén dén chua dé cap dén trong chuong
nay.
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Chuong 2
DANH GIA MUI

2.1. POC TINH VA PO AN TOAN CUA MUI

Ngay nay ngudi tiéu ding quan tam dén sy ddc hai vi an toan cua
hang héa sir dung hon bao git hét. Qua viy, khéng hiém ngudi khi mua
mot lo nudc hoa, mot hop my pham hay mot lo ddu thom cao rau hay bt
ky m6t ché phidm ndo d6 (rong hang trim san phim chat thom ma khong
cd cau hoi vé su an toan cua né cho stic khoe khi sir dung hay khong?
Diéu nay dé hiéu vi khong it ngudi bi di tng hay bi tdy da khi sir dung
cdc my pham cé chat thom. Nguyén nhan 12 do cic nhd san xudt chi quan
tam dén loi nhuin ma quén mat sy an toan cho ngudi tiéu diing va uy tin
cta ho nita. Chinh vi th€ Hoi Huong liéu Quéc t€ (International
Fragrance Association) IFRA ¢6 trén 100 héi vién dai dién cho nhitng
nuGe ding diu vé chit thom, c¢é co quan dong & Gionevo (Thuy Si) da
truyén bi va cong bo cic s6 lieu khoa hoc vé dic tinh va d6 an toan clia
chat tham rén tap chi “Chdt déc trong thyc pham va my pham”. IFRA
ciing cong bo cic s6 liéu doc cha hon 1300 nguyén liéu chit thom thudng
aiip vit 7000 phép thir 46 doc cha ching.

Poi véi moi nguyén [ién chat thom cin ¢6 cdc $6 liéu sau day:

[- Ddc unh doi véi duong miéng -gidi han thir.

2- PBoce tinh doi véi da, néu mitc do déc doi véi dudng miéng duoc
khime dinh.

3- Gay nhiic nhoi da.

4- D€ bit dnh sdng I1én da.

5- Nguyén li¢u ¢6 van dé nghi ngd hay khong.



Kém theo cic s6 liéu nay 1a cong thic ciu tao hda hoc va cic so6
litu d€ nhan biét cin thiét. Qua day ta thay tiéu chi hang ddu cua ngudi
tieu dung 1a doc tinh, an toan va chiing dugce ddnh gid theo cic yéu cau

sau:
1- Xic dinh c6 su nguy hiém - cé gay t8n thuong.
2- Ddnh gid sy nguy hiém - cdi gi ¢6 thé cé khi t6n thuong xay ra.
3- So sdnh véi cic nguy hiém ¢6 lién quan.
4- Xdc dinh d6 an todn - mitc d6 nguy hiém nho cé thé chap nhin
duac.

Mot trong cic chi s6 do do 3¢ quan trong nhat 1a LD50 (liéu cin
thict dé giét chét 50% quan thé thi nghiém). Vi du, dudng dé 50% so
chudt céng trong nhém cé trong lugng 300 g bi chét 14 10g, trong khi d6
mudi xianua chi ¢d 0,002¢g va nhu thé nguoi ta néi xianua doc hon dudng
(LD, coa duong la 10, LDy, clha xianua déi véi chudt cong 300g Ia
2.107"). Nhu (h¢ cudng do doc cha moy chat khong chi duge xdc dinh
bing su nguy hiém, bing cdc hiéu ting ma con biing mot lugng chit xdc
dinh (dose) d¢ gay ra cic hi¢u ting d6.

Nghién ctu doc tinh bao gid cling ti€n hanh véi dong vat trudc,
sau d6 d&n ngudi tinh nguyén va cudi cung méi phé bién ra dai ching.
Tuy vay nhitng k¢t qua khong phai bao gio ciing dong nhit giita vat va
ngudi, gifta ngudi ndy véi ngudi khic. Hon nita chi s6 LD, mdi chi néi
Ién két qua cua thi nghi¢m duong thdi, vay mai sau hay khi sang th€ hé
khdic thi th¢ ndo. van dé nity hien nay con dang duoe nghién ciu.

2.2, SUQUYEN RU VA UA CHUONG

Nhur ching ta da bi¢t trong chuong I, cam nhan mui khong chi
phu thudc vao ban chat cuu mil mi con phu thude rét 1dn vao ciu tric va
sy hodn thién cda co quan khitu gidc cla ngudi v dong vat cé vi. Sur
quyen it vy ra chudng cia mot chat mui nhat dinh lai phu thudce vio kha
ning cam nhan ctia nguoi v dong vat ¢é vid. Do do dé khao st su quyén
10 v wa chudng cda ligand mui nao dé, nguoi ta phai tién hinh tha
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nghiém véi s6 dong va 1dy con sé thdng ké. Phuong phdp thong ké cang
chinh x4c khi s6 ngudi tham gia thir nghiém cang déng téi thiéu trén 50,
va s6 ldn thi nghiém 16n (5-10 14n). Diéu nay mau thuin véi tai chinh vi
th& cdc cong ty huong liéu 1dn c6 mot doi ngii nhitng ngudi cam quan
mii chuyén nghiép (5-10 ngudi). Sau khi thir nghiém véi cic ngudi
chuyén nghiép, ngudi ta dua thir nghiém vdi s6 dong quan chiing. Néu két
qué phb hop thi mui dugc chip thuan 1a mui tot.

Su quyén ril va ua chudng cua mii dugc thé hién trong cic chic
nang ciia nd.

2.2.1. Mii la dau hiéu cua su ¢6 mat

Thd an thit phdt hién su ¢6 mat clia con méi qua mii cia nd. DJi
v6i mot 56 dong vat thi mii cia ké thu danh dau su nguy hiém, vi du nhu
mui cua thi an thit déi vdi con mol.

2.2.2. Mili la dau hié¢u cua sinh ly

Nhiéu loai dong vat, nhu ché, méo, trau bd ..., trong mia sinh
san, & con cai phat ra mui dac trung lam kich thich su hung phdn ctia con
duc, quyén ri con duc d6i vdi con cdi va nhu thé vé€ phuong dién nay mii
12 phuong tién d€ bao t6n va duy tri ndi gidng. 3 mic 46 nio d6 con
ngudi sir dung nudc hoa ciing tuong ty nhu con vat sir dung mii. Vi thé
cé nudc hoa cho dan ba va nudc hoa cho dian 6ng. Nudc hoa dan ba
thuong ¢6 mii ém diu hip ddn va goi cam, nudc hoa dan éng thudng cé
mii clia cdc loai hat, qua va cé tinh chat quy phdi, cao sang.

2.2.3. Mii la dau hiéu cua chat lirong

Sin phdm mii cda nhitng nghé nhan pha ché€ mii gidng nhu bitc
tranh cua ngudi hoa si tai hoa trong pha ché mau, phSi mau, hay giéng
nhu ban nhac cia ngudi nhac si tinh t& trong ph6i 4m ctla nét nhac cic
ti€ng dan. Do d6 san phdm mli dugc nhiéu ngudi va chudng va mén mo
thudng rat dat, c6 san pham dét bing may chuc 1dn vang theo khéi lugng,
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vi du, cdc loai xa, cic loai musk. Nhu th€ mui biéu thi su gidu sang cta
ngudi sir dung.

2.2.4. Mui 1a diu hiéu dé nhan biét

Mbi chit cé dac tinh riéng, mdi loai var ¢6 mui riéng, nén cé thé
n6i mui la dau hiéu dé nhan biét. Viéc con ché phdt hién mii clia ma iy,
mui ctia ké 161 pham ¢ 1 phai hi€u theo cdch nay.

2.2.5. Mui la phuong tién thong tin (hay con goi 1a thong tin
héa hoc)

Bén canh thi gidc, khitu gidc, xdc gidc cic loai dong vat con sur
dung mat ma héa hoc dé truyén dat cac tin hiéu riéng cho nhau, thong
bdo cho nhau vé nhitng thong tin vé sy nguy hiém, su de doa tif bén ngoai
hay dé nhan biét nhau. Chat héa hoc do con vat phét ra dé 1am cdc nhiém
vu trén gol 1a thong tin hod hoc (chemical communication).

Kénh thong tin héa th,néy ddng vai tro vo cung quan trong déi
vdi dong vat diac biét 1a cdc loai con triing. Nordlund phén chia cic Joai
thong tin hod hoc theo so 46 sau:

Semiochemical
Pheromon Allelochemical
Noi bo loai . gifa cdc loai
‘ L o i‘L*l
Primer Releaser Allomon Kairomon
Thay déi . Thuén loi
Sinh ly Ung xtr Phan tin Tap trung

(Physiology) (Behaviour) (Emuitter) (Receiver)
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Pheromon: cé pheromon gidi tinh, pheromon tap hop, releaser la
chat lién két cac ca thé khong phan biét duc, cdi trong mét quin thé dé
cung chung s6ng. Primer la chat s& dung khi ¢6 xung dot giira cdc loai,
con allomon 14 chdt nguy trang. R6 rang moi semiochemical ¢6 mot chiic
nang trong qua trinh séng cta dong vat.

D¢ wn cong con mdi duc mot cich d& ding, con nhén
Mastrophera cornigera phéng ra chat Z-9-tetradecenyl axetat 1a
pheromon ciia con méi cdi d& 1am mé hoac con méi duc réi tin cong nd
cho dé dang. )

2.3. CUONG PO MUI

Cudng dé mii 13 mot trong nhitng tiéu chi quan trong d¢ ddnh gid
mui. Cudng do mii phy thude rat nhiéu thong s6 khong chi clia chat mui
ma ca cha chi thé nhan mii. Sau day 1a cic théng s6 chinh.
2.3.1.Cudng do tac dung dén phan tir nhay cam

Cic thong s6 dau tién biéu thi myic do tic dung dén phan i nhay
cam lit chit lugng mui va cudng dd mut. Ca hai théng s6 niy phu thude
vao chu quan, khong do dugc mot cach khdch quan. Nén d6 chinh xdc
clia n6 dua trén su phdn xét $6 dong theo phuong phip thong ké.

2.3.2, Cudmg do tac dung dén sinh ty

Nhirng qua trinh kich thich xay ra bén trong va bén ngoai hé thong
khitu gidc duge thé hién bing thong so dién the do duoc hay tan s6 cla su
hoat dong cua hé théng khitu gidc. Hai thong s6 nay déu biéu thi cudng
do mii mot cich truc Liép. ‘

2.3.3. Bién doi vé hoa ly

Cuding d6 mii lién h¢ chit ché vdi thong s6 vé su bién doi héa ly.
Véi cic don chit ¢6 thé x&€p mai lien hé cuong dd mui véi sy bicn déi hoa
1y theo tung cip sau day:

I- Lién hé giira chat lugng va cau tric.
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2- Lién hé gifra cudng d6 va nong do.
3- Lién hé gita cudng do va cau tric.
Vi cic hon hop thi maéi lien hé giita cudng do va nong do la cha
yéu.
Nam 1957, Stevens di dua ra mot phuong trinh todn hoc dé mo ta
moi quan hé gita cudng do, nong do va cdu tric nhu sau:
I=kC"
logl = logk + nlogC
trong d6 / - cubng d6 kich thich;
C - nong do kich thich;
1 va k - hang s6 dic trung cho thanh phan va ciu tric cua timg
chat thom.

The Th,, » logC
Hinh 2.1

D4 thi cia phuong trinh ndy thé hién trén hinh 2.1. Truc ding biéu
thi cudng do téc dong (kich thich) tam sinh ly. Truc ngang biéu thi néng
do kich thich. Th, va Thy la ngudng 1y thuyét cia A va B. Ngudng ly
thuyét nay 1 ndng dd ma & d6 dudng thiing bicu dién cudng d6 kich thich
cat truc ngang vi cuong do6 miii bing khong, néi mét cich khic ngudng
1y thuyét 1a ranh gidi gitra khéng va c6 tdc dung cha mui, hay 12 nong do
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t6i thiéu d€ chat mui bat dau Kich thich. n 1a do déc, né biéu thi cudng do
tang rit nhanh theo néng do, n cang {6n cuong do cang Ion. k la hé¢ s6
chin. Heé s6 chin biéu thi néng dé cla chit thom ma & 46 cudng do kich
thich bat ddu thay déi tir khéng dén c¢b. Cic loai chat thom cé s6 md »
nam trong khoang 1 cho thdy ring cudng do Kich thich gia tang cling véi
téc do ting hay gidm cua nong do. Maéi quan hé giira cuong do kich thich
va cdu (riic phan tir chat thom ciing dugc biéu thi trong cic hing s6 k va n
da néu § trén. V6i cdc chit thom khdc nhau gia ui » thay déi trong
khoang 0,1 dén 1 thuong la 0,2 dén 0,7. k con dic trung cho ndng d6
ngudng, cho su khic biét tir chét thom nay d€n chat thom khac va khong
16n hon 6/10. Cic thong s6 1 va k ¢6 thé xéc dinh bing thuc nghiém theo
phuong phip do khiu gidc. N6 thuong duge xdc dinh d6i v6i moéi-chat
thom. Vi khi dé6 ta tinh dugc cudng do mui cla chat thom khi biét néng
d6 qua phuong trinh Stevens.

Cédc mo6i quan hé gitra cuong do mii va nong do cia mot hdn hgp
la dac biét thi vi. Vi hadu hét cic mii ma ching ta ¢é duge trong cudc
séng cu thé hing ngdy, bao gém cic loai nudc hoa, cic loai my phim,
céc loai mii thuc phdm, thudc 14, nude udng... va ci cic mii trong thién
nhién déu la mdi cua hén hop nhiéu chat thom. Nhu th€ mui ctia hén hgp
nhiéu chét thom khong chi don gian 12 18ng cdc mui ciia méi thanh phin
ma con la mot t8 hgp tuong tic ciia cdc mui d6. Do dé d€ hiu bigt mii
hdn hop phai con thai gian dii dé thir nghiém va nghién ciu.

Cé diéu chic chin mii cha hén hgp phu thudc rat nhiéu ‘yé'u t8
nhu sau: s6 lugng thanh phan trong hén hgp, nong do ctia méi thanh phan
trong hén hgp, ndng do hén hgp, ciu tric héa hoc cia mbi thanh phdn,
quan hé gilra cic thanh phin cla hén hgp ca vé mat tinh chat 1dn mat ciu
triic ... Ngudi ta da sir dung phuong phdp todn hoc, tin hoc dé sing tao
mui cia hdn hop. :
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2.4. DANH GIA MUI QUA TINH CHAT HOA LY CUA CHAT THGM
2.4.1. Phan tich dé phan loai nguyén lié¢u

Ngay nay cdc loai nguyén liéu chit thom nhu nuéce hoa, tinh dau,
hay bat ky mét chit ndo thu duge bang cét hai, cit chan khong hay chiét
tl nguyeén liéu thuc vat, hay tir mot san phidm nuéc hoa cu thé déu cé thé
phan tich mét cdch nhanh chéng vé thanh phén, vé cdu tric phan tlr theo
ciac phuong phdp va cong cu hién dai: GC, GC- MS, 'H-NMR,""CNMR,
MS, UV, IR ... Cic s6 liéu phan tich nay la co s& cho su ddnh gid chat
thom.

2.4.2. Cac yéu td anh huong dén su bay hoi

Bat ky mot chit 16ng hay chat rdn ndo cling c6 sy khuéch tdn phan
(r ciia minh vao pha khi xung quanh. Sy khuéch tdn nay xday ra moét cich
lién tuc cho dén mot trang thii can bang. Khi dé cac phan tr khuéch tdn
tao nén 4p suat hoi riéng phin cua chat long hay rin trong moi trudng
xung quanh né. Tat nhién trong mot he hd, dp suét rieng phan gidm dan
tir bé mat chat dén khodng cich xa din. Ap suit rieng phin phu thuéc vio
nhiét do, dp sudt khi quyén xung'quanh va ban chit cia chat 1ong hay
ran.

Trong mot hé kin, & nhiét 46 va ap suit xac dinh, dp sudt riéng
phén clla mot chat nguyén chdt goi 1a dp suat hoi bdo hoa cua nd. Nhu thé
dp suat hoi bdo hoa cang 16n kha nang hay hoi cang manh. Con trong mét
hén hop thi 4p suit hoi bio hoa nay goi 1 dp sust riéng phan. Ap sust
riéng phan tuan theo dinh luat Raoult:

P.=P'x,.

P’x, 14 dp sudt hoi riéng phin ctia hop chat i khi né nguyén chat. x,
13 néng d6 mol phin clia chit i § trong hdn hgp. Nhu thé trong mot hén
hap, ép-suz‘it riéng phan cang 16n thi kha nang bay hai cang manh.
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Doi voi mot hé pha loang (hé thudng gap nhat) nghia la dung
dich clia chdt thom pha trong dung moi thi su phan b6 moé ta theo phuong
trinh Henry:

Pi=kyx,

k 1a he 6 rieng phn khi/ 1ong, n6 1a hing s6 & mot nhiét d6 xdc
dinh d4i v8i mot chat da cho (46 hoa tan trong dung méi).

Hai dinh ludt Raoult va Henry ding cho h¢ 1y tuong va kin.
Nhung trong thuc t& cic hé deu khong 1y tudng vii hd, han thé trong hé ¢6
sy tuong tic véi nhau gitta cdc phan tr trong cing mot hon hop va gitta
cdc chat trong moéi pha. Nén cdc gid tri P, tinh duge thudng sai iéch chut
it so vai gid tri thuc t&. Trong thuc t& san xudt va cudc song, ngudi ta
thudng chi ¢ nhiéu dén su phu thudc vao nong do va nhiét do cla su bay
hot.

2.5. PANH GIA MUI QUA TAC DUNG SINH LY

Ap dung k¥ thuit do sinh 1y bing dién trong nghién citu tiép nhan
mui cua dong vat di ¢6 vao nhitng nam 1950, Adrian va cong tic vién da
dua phuong phdp ndy vao nghién cdu dinh gid mui. Sy thay déi cham
dién thé€ biéu thi trén cuc gdp dién thé xdy ra khi ¢é sy kich thich mui Ién
mé bi€u bi mili clla dong vat c6 xuong séng hay 1én cdc angten cia con
triing véi viée str dung ky thuat do DC, di cho thdy mdi quan hé mui vdi
sinh ly (hinh 2.2). DC- ghi nhip di¢u thay ddi dién thé theo su tic dong
vao 6 khitu gidc hay cdc noron trén cic dau long to.

Nhiéu thi nghiém cho thay ring dong dién th€ phéng dai va tdn s6
cua sy thay déi dién thé khong tuyén tinh véi néng do kich thich, rat
gidng v4i su phan xa cia cam thu trong chic nang chi phéi tam sinh ly.
Nhu the su thé hién sinh ly dién th&€ ndy c6 thé diing dé do cudng d6 mui
ti¢p nhan cta dong vat. Tat nhién chat lugng mui con phu thudce vi tri do
ma d d6 cé nhiéu hay it noron cam nhén. Theo phuong phdp nay, Hulus
va cong tic vién da nghién ctiu phan xa sinh 1y ngusi d6i véi tic dong
cua mbi. Ho nhan manh raing méi mot cich san xuit, méi mot cich bio
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ch€ chat thom nhiéu thanh phan, ¢ tdn s6 khéc nhau thi chat c6 tin s6
phéng dai 16n nhit chi phéi chat luong chét thom.

Hinh 2.2. So do dién giai ghi nhan duge tir con éch khi né tiép xic vdi n-
butanol : A - DC dién thé cham tir mé bié¢u bi miii; B - DC cung mét lic cac
xung dién cua noron c6 lap trong khoang mui

2.6. GIA TRI MUI

. Gid tri:-mdi (Odour Value - OV) c6 thé danh gid bang ty s6 giira
. 'néng do:tic 4dng va-néng d¢ ngudng (m‘mg 80 t6i thiéu.dé chat biit ddu c6
tdc dung kich thich):

C. Néng d6 tic dung ctia chét thom

V = = < ; -
0 Ci Néng d6 ngudng cia chat thom

Ca C,. va C,, déu tinh theo mol/lit trong khong khi.

S6 do nay biéu thj néng d6 tic dung 16n hon néng d6 ngudng bao
nhiéu 1an. N6 bit ddu vao nam 1963. Ngudi ta goi né dudi nhiéu tén khic
nhu "Rome Value", "Odor Unit Number" v.v. N6 13 con s6 biéu thi cudng
do va chat lugng mii va diing d€ tinh todn cudng d6 vi chat lugng mii
cia hdn hgp. Tat nhién sy biéu thi nay khéng phai truc tiép véi nhiéu ly
do ma chua cé dip ban luan & day.
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Chuong 3
PHAN LOAI HOP CHAT THOM

Phan loai chat thom va nguyén liéu chat thom 1a diéu tién quyét va
quan trong déi véi su sdng tao huong lieu cling nhu su nghién cdu, cam
nhan va tic dung cua chat thom. Cho dén nay c6 hai cich phan loai chat
thom: phan loai chal thom theo ngudn g6c, va phan loai chit thom theo
héa hoc.

3.1. PHAN LOAI CHAT THOM THEO NGUON GOC
CéS hai nguén chinh cung cdp chat thom Ia thién nhién va téng
hop. '

3.1.1. Chat thom thién nhién

Chit thom thién nhién la chat thom san c6 trong thién nhién hay
do thién nhién téng hop nén. N6 14 san phdm thi cdp clta qua trinh séng
gua thyc .vat, dong vat va vi sinh vat. Nén n6 thay déi theo thdi vy, theo
vung khi hau va linh thé, cling nhu thay di theo giéng, loai, gidi tinh va
do trudng thanh cia sinh vat. Chat thom thién nhién thudng rat phitc tap,
12 mot hén hop rat nhiéu thanh phén. Do dé mii clia chat thom thién
nhién 13 mili cha hdn hop, rit it khi c6 mii cia mét don chét. Vi the-dé
thong nhit duge cic cam gidc mii va ddnh gid phan loai chdt thom ngudi
ta quy udc cic diém sau day:

1. Phdt hién, ghi nhan chdt lugng va dac tinh chat thom: cudng do,
lugng khuéch tan, tinh on dinh va d6 bén khi tidc dung 1&n co quan khiu
gidc chia ngudi hay mot s§ dong vat ¢ vi.

2- C4c thir nghiém vé cdm nhéan mui phai thir trén thanh khiu gidc
(Strip) bing gidy loc dai 18 cm, réng 1cm, ning 180 g/cm?® khong cé hé
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va chi tam mért lugng chat thom xdc dinh, thudng 1a mot vai giot khoing
20 mg va tdm ién mot ddu mit cda thanh ngti, ngudi thir nghiém cim
dau khong ¢6 chit thom cua thanh ngilri roi dua ddu cé chat thom cédch
miii mot khoing xdc dinh réi hit thd trong mot budng kin gié va ghi céic
cam nhin mui.

Tuy theo yéu cau thit nghi¢m ma ngudi ta sir dung phuong phdp
ndy mot cach thich hgp. Vi du, dé ddnh gid cudng do, do khuéch tan chat
thom ngudi ta chi ding mét ngudi thir nghiém, cho 1én thanh ngiri mot
lugng chit thom xic dinh r6i theo déi khoang céch gitta mii va dau thanh
ngtri, khi ¢6 cam nhan mii dau tién. D€ khao sdt sy ua chuong thi nguoi
ta ldy y ki€n s6 dong ngudi sau ldn ngui dau tién. DE cé ¥ kién chinh xdc
ngudi ta ngli ba 1an, thdi gian 1an no cdch lin kia di dé ngudi thir nghiém
quén duge an tugng cl. Ngay nay viéc do cuong d6 va d6 khuéch tan chat
thom, ngudi ta dung mady ngui (Olfactometer).

3. Cuoc thir nghiém véi ngudi thudng tién hanh vio budi sing, sau
lic vé¢ sinh ca nhan.

Céc thir nghiém vién phai tap trung cao do cho viéc cam nhan
mii. Phai @€ thanh ngii sao cho cdc phan tir chdt thom di vao miii (6
khttu gidc) ma khong di ra ngoai mii.

Vi cdc quy dinh trén ngudi ta phan loai chat thom thién nhién
thanh 15 nhém theo cdc mui dic trung ciia thuc vat va dong vat. Sau day
1a mot s6 don thanh phan trong cdc nhém.

Nhom 1. Mui chanh

I. 8 gir 00 phuit sdng Do loang (%)
Tinh dau vo chanh (Italia) 10
Tinh diu vo cam 10
Dich cat cam 10
Tinh diu cam ' 10
Tinh dau vo quit 10
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I1. 11 git 00 phiit sdng

Tinh d4u chanh 10
Decanal 0-1
Metyl anthranilat 1
Metyl N-metylanthranilat 1
Limonen 10
Dipenten (racemic) 10
Nhom 2: Mii hoa hong
1. 7 g1 30 phiit sang Do lodng (%)
Dau hoa héng Bungari 10
Dau hoa héng Maroc 10
Dich tuyét d6i hoa héng 10
Dich tuyét déi hoa héng Maroc 10
Dau gerani Bourbon 10
D4u gerani Mar6c 10
Dau dira 10
IL. 8 gi& 30 phiit sdng

Geraniol (dau xitronella thién nhién chiét) 10
Geranyl axetat (d4u xitronella thién nhién chiét) 10
Geranyl propionat (dau xitronella thién nhién chiét) 10
L - Xitronellol 10
D - Xitronellol 10
Xitronellyl axetat 10
Xitronellal 10
Rhodinol 10
Rhodiny! axetat 10
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Nerol 10

Nery! axetat 10

Lic ddu ngii mii 5 loai ancol d€ phan biét sy khdc nhau mui cta
chiing. Sau d6 ngti cdc este tuong ¥ng.

Nhom 3: Mui cam

1. 8 g1 30 phut sing D¢ loang (%)
Nudc cam
Neroli dau (Bigarade) 10
Dich tuyét ddi hoa cam 10
Dich tuyét d6i hoa cam chiét tir nuréc hoa cam 10
Dich tuyét d6i cua nuée Brocit 1
Dau petitgrain (Italia) 10
Dau petitgrain (Paraguay) 10
Dau petitgrain vang Citronnier (Italia) 10

11. 10 gid 00 phit séng ‘ '
Ancol phenyl etylic 10
Linaloof tdng hop 10
.Nerol 10
Nerolidol 10
p - Naphthyl mety! xeton 1
B - Naphthyl etyl ete 1
f8 - Naphthyl methyl ete (Yara - Yara) 1

Nhom 4: Mai nhai

8 gitr 30 phiit sdng D6 loang (%)
Jasmin co dac (An Do) 2

Jasmon ¢6 dac (Hi Lap) 2
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Jasmon tuyét d6i (An Do) 1-2

Jasmon tuyét d6i (Hi Lap) 1-2
Ylang - Ylang c6 dac 10
Ylang - Ylang diu chiét 10
8 g10 30 phiit sdng b6 loang (%)
Linalool (tong hop) 10
Linalyl axetat (t8ng hgp) 10
Benzyl axetat (tdng hop) 10
Benzyl propionat 10
Benzyl format 10
Nhom 5: Mui hoa violet

I. 8 gt 00 phut sdng Do lodng (%)
Orris co6 dac (Florence) 6-5
Dich tuyét d6i Orris 1
Nhua Orris 10
a-Iron 1

I1. 9 gio 30 phiit sdng D6 lodng (%)
Hén hgp metyl ionon 10
Raldein 100% (Givaudah) 10
¥ - Metyl ionon 10
d - Raldein (Givaudan) ' 10
Isoraldein 10

Nhém 6. Mid hoi

1. 8 gi 00 phiit sing Do loang (%)
Dau héi sao a 10
Anethol : 10
p - Metoxyaxetophenon 10
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Ancol anisylic 10

Aldehyt anisylic chiét tir anatol 10
Aldehyt anisylic chiét tir cresol 10
Anisyl axetat 10
I1. 10 gi5 00 phut sdng Do loang (%)
‘Dau Thuja 10
Ddu cic vang - 10
B - Thuyon 10
Dau bac ha 10
Diu Armoise 10
Dau thi la (loai ngot) 10
Dau thi 1a (loat t6t nhét) 10
Eucalyptol ' 10
Camphor 10

Nhém 7. Mui thom theo thoi gian

Ngay thir nhat
9 gi%s 00 phiit sdng . Do lodng (%)

D4u thong 14 nhon 10
Dau thong Pinus 10
Dau thong 10
Borneol 10
Isoborneol 10
Bornyl axetat 10
Isobornyl axetat 10
Camphor 10
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Ngay th hai

9 gits 00 phiit sdng

Dau 14 ngo tay
Dau hat can tay
D4u hat cA 16t
DA4u hat bach chi
Dau ré bach chi
D4u hat hé phédch
Ambrettolit

Nhom 8: Miuli co

. 8 gidr 00 phiit sdng
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Dich tuyét d6i cay da huong lan
Dau Galbanum

Ancol phenyletylic
Phenylethyl axetat

Benzyl axetat

Ancol xinnamyl

Xinnamyl axetat

Ancol phenylpropylic

p - Ancol methylpheyletylic
Andehyt phenylaxetic
Phenylaxetandehyt dimetylaxetal
Diphenyl oxyt

Diphenylmetan

Bromostyren

10
10
10
10
10
10
0-1

D6 loang (%)

1
1
10
10
10
10

10
10
10
10
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I1. 9 gio 30 phiit sdng
Dich tuyét d6i 1a hoa tim
Metyl heptinecacbonat
Metyl octinecacbonat
2, 6 - Nonadienal
2,6 -Nonadienol
Nopyl axetate
Xyciamen andehyt
Dimethyl axetal

Xyclamen andehyt  Diethyl axetat
Nhém 9: Mui quyén rii

I. 8 gio 00 phit sdng
Dau nu dinh huong
Engenol
Isoeugenol
Axetyl eugenol
Axetyl isoeugenol
Metyl eugenol
Metyl isoeugenol
Benzyl eugenol
Benzyl isoeugenol

I1. 10 gid 30 phut sing
D4u bach dau khiu
Dau vd cay cascari

Terpenyl axetat

Do loang (%)

1

1

1

0.1
0.1
10
10
10
10

Do loang (%)
10
10
10
10
10
10
10
10
10

10
10
10
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Eucalyptol

Dau ¢o xa huong
Tymol

Carvacrol

Dau hat nhuc diu khiu
Dau macis

Dau cay kinh gidi

Nhom 10: Mui go

I. 7 gi¢ 30 phiit sing

Dau 26 bach huong

Dau go bich huang ving Atlas
Cedrol

Cedryl axetat

Metyl cedryl ete

I1. 8 gid 00 phiit sdng

Diu trac bach di¢p

Dau huong bai Bourbon
Diu huong bai Indonéxia
Dau huong bii Haiti
Vetiverol

Vetiveryl axetat

Nhém 11: Mui thuoc la

I. 7 gio 30 phit sang
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Cin chié( thude 14 Virginia

Can chi¢t thusce 14 Maryland

10
{4
10
10
10
10
10

Do lodng(%)
10
10
(0
10
10

10
10
10
10
10
10

Do loang (%)
20
20



Cin chiét thuéc 14 Burley 20
Can chiét sip md c4a voi (muc 20g/1)
IL. 11 gio 15 phuit sdng

Eugenol 10
Mat ong tréng cha Laire 1
Axit phenylaxetic 1
Metylquinolin 1
Isobutylquinolin 1
Vetiveryl axetat 10
Nhoém 12: Mud hoa qud
I. 8 gitr 00 phut sang D6 lodng (%)
Vanillin 1
Coumarin . 10
Heliotropin 10
IL. 8 gio 30 phit sang
Isoamyl axetat 10
Benzyl axetat 10
Benzyl propionat 10
Dimetylbenzylcarbinyl axetat 10
cis-3- Hexenyl lactat | 10
Phenyletyl isobutyrat 10
Benzyl isobutyrat 10
Amyl isovalerat 10
Benzyl isovalerat 10

I1I. 10 gio 45 phat sdng
Allyl jonon 1
Etyl metylphenylglyxidat |



(Andehyd C -16)
Metyl metylphenylglyxidat
p - Hydroxyphenylbutanon
¥ - Nonalacton (= Prunolid)
y - Undecalacton (lacton dao)
Nhém 13: Mui nhua

1. 8 g1t 00 phiit sang

Cin chiét dau Vanilla
Vanillin

Ethy! vanillin

Can chiét dau Tonka
Coumarin
Heliotropin

(10 phit m& nép)

I1. 9 gio 00 phuit sdng

AXxit benzoic
Benzyl benzoat
Linalyl benzoat
Metyl benzoat
Etyl benzoat
Nhém 14: Mui dong vit

1. 7 gidy 30 phiit sdng
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Can chiét xa huong
Skatol

Indol

Civeton

Axit phenylaxetic

Po loang (%)
15
1
1
25
5
10

10
10
10
10
10

bo loang (%)
(30g/)
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II. 8 gio 00 phiit sidng

Can chiét musk thién nhién (20g/M)
Muscon 1
Exalton

Exaltolit 1
Musk xeton 1

Nhom 15: Mii da

1. 8 gi 00 phuit sdng, Do loang (%)
Raldeine Delta 10
o- Iron 1
Nhua Orris 10
p-tert-Butylxyclohexyl axetat 10

IL 10 gi& 45 phit séng '
Can chiét xa huong (mitc: 30g/1)
Can chiét hat xa huong (mirc: 20g/1)
Déu costus 1
Ancol 3-phenyloropylic 10
Andehyt 3-phenylpropylic - 10

Ciing theo quy dinh trén nhung Cerbelaud phén loai mii thién
nhién mot cdch chi tiét trong 45 nhém chinh.Trong méi nhém lai phan
thanh mui chi dao, mdi hd trg v mui diéu hoa, chat dinh huong, chat
phan mui ... giifa cdc nhém chinh lai ¢6 nhém chuyén ti€p. Cich phan
loai chi tiét nay gidp ich rat 16n cho cic nghé nhan pha ché€ mii.

Bing 3.1 tém lugc viéc phan loai cdc mui huong cung mot thang
huong hoic ké can (ddm dan) va nhitng budc chuyén tiép giita cic nhém
khdc nhau.
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Bang 3.1. Phan leai cac mui huong (theoCerbelaud)

1- Huong hoa nhai

Jasmon phoi hgp véi benzyl axetat -
linalyl axetat - linalol - metyl
anthranilat - nerol - ancol
phenyletylic - geraniol - indol

2. Huong hoa cam

Linalol - metylanthranilat - ancol
phenyletylic nerol jasmon

3. Huong hué va thuy tién

Trung gian giira nhém 1 va 2 metyl
anthranilat - linalol - paracresol
axefat v.v.

Mui huong chua duge xdc dinh rd
cta farnesol, terpineol, cdc din xuat
jasmon. Rat gan véi nhém 3 va ¢6 3
nhom duéi day (4, 5, 6)

4. Huong lilas

Terpineol va farnesol

5. Huong hoa doan (Tilia)
Farnesol va mot so chat chua ro

6. Huong mat ong

Hoat chit khong 13, cé thé la axit
phenylaxetic va dimetyl hydroguinon
7- Huong hoa hong that
Geraniol-rhodinol xitronelol-nerol -
linalol- ancol phenyletylic - cic este
khic cua rhodinyl, Xitronelyl,

geranyl ...

8. Huong hoa hong - ¢6 tuoi
Ciing ¢6 thanh phan nhu nhém 7,
nhung mui huong tuocl mét hon
do chit chi dao geraniol hay
geranyl axetat, hodc cac este
khac cla geraniol

9. Huong hoa moc 1é

Trung gian gitta nhém § va nhém
10

Geraneol va huong violet, biris
10. Huong violet-1a don (biris)
Iron - cuminal va mot hay nhiéu
din xudt khéng xdc dinh duge ¢é
mui huong ionon

11. Huong mimosa

Thanh phan khong xic dinh
dugc gidng nhu ionon va iron
phoi hop véi metyl salixylat va
cuminal

12. Huong citral - ¢6 roi ngua
Citral véi ty 1& cao tir 20-70%,
don doc hoac phsi hop véi
citronellal (5 dén 35%) phan
nhém cha nhém 13 c6 limonen
phoi hop vdi mot liéu nhd |
citral... la trung gian gifra nhém
12 va nhém 13
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13. Huong vo qua hoac 13 ho cam
quit

a. Huong vo qua hay 1d cay ho cam
quit ¢é limonen phdi hop véi mot
lidu nhd citral (2-6%) va doi khi
metyl anthranilat

b. Mui huong cta vo qua hay Id
cia ho cam quit c6 linalyl axetat
lam chu dao

¢. Mui huong cia ngon hoa ho hoa
moi ¢d linaly!l axetat phoil hop véi
linalol va ncrol hay la geraniof va
metyl ombelliferon

14. Huong qué

Andehyt cinnamic

15. Huong hoa cim chuéng

(ditih Hudig, cdm chu6ng, nhuc dau
khéu) .
Eugcnol-isocuéenol—safrol-metyl
eugenol

16. Huong vani va nhua thom
mui vani

Vanilin - heliotropin, cic nhua huong
17. Hong hoi

(ancthol - fenon - safrol estragol)
Mai hitong cia mot vai loar thuoe
ho hoa tan: ‘
Trong nhém 17 bao 26m 8 ho thuc
vat khdc vdi ho Hoa tdn c6 mii
huong anis

18. Huong mét s6 cay ho hoa tin
cd cuminal, linalol va pinen

19. Huong mdt s cay ho hoa
tdn co carvon va limonen

20. Huong mat 6 cay Ho Hoa
tdn ¢6 apiol phoi hgp véi pinen
doi khi
paraxymen

va vai  crithmen  va
21. Huong mot $6 cay no hou tin
co6 phelandren va pinen

22. Huong mét s6 cay thude ho
bach xit va ho ho ticu

Trung gian gita nhom 21 va
nhom 22 ¢6 juniperus communis
tao thanh mot chuyén tiép khong
nhan ra dugc gira hai nhém 22
vil 23: phelandren - cadinen va
pinen

Chii y: T nhém 22 mui hirong
trd nén linh déng hon, 1o hon,
thuong c¢6 mui long ndo hay
nhirng mui huong thuong chong
lén nhau, ngti thiy ngdi manh,
¢6 mui hoi1 dong vat

23. Huong nlura thong - lanh
sam

Pincn quay phai, pinen quay i -
limonen- bomyl axctat - geranyl
axctat

24, Huong ho hoa moi <6
thymol. xymen va carvacrol
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2S. Huong ho hoa moi cé mentol
don doc hoac phdi hop véi pulegon
26. Huong xineol hay eucalyptol
(ngai, bach dan, cdy tram)

Mui huong trung gian gita nhém
25 va nhém 27: <xineol hay
eucalyptol phdi hgp véi a-pinen va
B-pinen, phelandren va aromandren
27. Huong long nao va borneol
Long n3o quay phai va quay trai
Nhat Ban phoi hgp véi cineol,
eugenol, pinen, phelandren va
borneol quay phdi, quay trdi_

28. Huong ciru Iy huong

C6 metylnonylxeton don doc hodc
phoi hgp véi metyl-heptylceton

29. Huong ngai ding va trac bach
diép

Thuyon hay absintol hay tanaxeton
| phéi hop véi xineol va carvon

30. Huong co kho

Coumarin, hi€m hon  metyl
ombelliferon — andehyt perillic

31. Huong 14 xanh tuwoi (nhiat 1a
réu, duong x|, tao, dia y)

Nhirng loai dia ¥ 12 trung gian giita
nhém 30va32

Carvacrol - metyl everniat, cic din
xudt ¢6 ionon vi iron, axetophenon

- coumarin - linalol

32. Huong nam

33. Huong cay chéau thu va rau
dé du

Metyl salixylat va andehyt
salixylic

34. Huong xyanic va hanh
nhan

Axit xyanhydric don doc hoac
phdi hop véi benzandehyt

35. Huong thong ba huong,
bach dan huong va huong bai
Santalol - cedrol - vetiverol hay
12 vetivenon

36.Huong hoac huong
Patchouxiol - eugenol andehyt
cumiric

37. Huong opopanax

Bisabolen

38. Huong phong lan va ¢o ba
14

Miui huong hoan toan quy uwéc -
Amyl salixylat -  isobutyl
salixylat. Indol phdi hgp vdi
huong hoa nhai d6i vdi cdc loai
phong lan

39. Huong cua nhitng cay cé
tinh dau chita sulfua (t6i, hanh,
mil fat)
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Bisulfua vi isosulfoxyanua cua | 43. Huong céc loai qua

allyl, butyl, phenyletyl, benzyl) 44. Mui huong sinh ra do téac
40. Mui long dién huong dong truc tiép cua nhiét

Long dién huong xam - ladanon a. Mii hic in

41. Mui xa huong c6 muscon b. Mui caramen

La nhém trung gian gilta nhom 40 va c. M cic hat rang chdy
42 45. Sin phim Kkhong c6 mii

42. Huong scatol va xa cay huong | huong hodc mui huorig yéu diing
Indo! - scatol - xiveton (hay la | lam dung moi, chat dén

xycloheptadecanon)

3.1.2. Cic chat thom tong hop

Cic chat ¢6 mii khong c6 trong thién nhién ma do con ngudi tdng
hop goi 14 chét thom tdng hgp.

Ngudi ta bat chude mii cia thién nhién. Sau khi phan tich chi tiét
thanh phan héa hoc ham lugng cdc chat, ngudi ta pha ch€ cdc thinh phan
va chat gin nhy mii thién nhién dwge mot mii goi 12 mui tong hop (hay
miti bit chudc). Sau dé ngudi ta thay déi thinh phin 1am che mii thu
duoc khong nhiing gin gidng mui thién nhién ma con ¢é sic thdi riéng,
hap ddn quyén ri va duge nhiéu ngudi 4i mo. Loai mui kiéu ndy rat
phong phii vé thanh phan, v¢ ching loai va mang tinh hién dai.

3.2. PHAN LOAI CHAT THOM THEO HOA HOC

Dé ¢4 tin hiéu mui, yéu t8 tién quyét 1a chdt thom (ligand mui)
1iép can duge vdi phin tir hoat tinh ctia thu quan, vi 16ng to thu gquan duge
bao phu bdi mét I16p chat nhon nén ligand mui phdi tan vao chéit nhon r6i
mdi ti€p xtc duge véi phan tir hoat tinh cla thu quan Kich thich va tic
dong 1én thu quan tao nén tin hiéu mdi. Nhu thé c¢6 thé néi qua trinh tao
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nén mui bao gom hai giai doan. Giai doan dau ligand mui tan vao chat
nhon, phi 1én mang noron ca 16ng to khitu gidc (16ng to thu quan), giai
doan ti€p theo 12 ligand mii bi hdp phu, va ti€p can, kich thich, tic déng
1én mang noron khitu gidc va tao nén tin hiéu mui, tin hiéu mii duge day
than kinh truyén dan vé thin Kinh trung uvong. Qua trinh tao va truyén tin
hiéu mui dugc mo ta trén hinh 3.1.

Chat c6 mdi &

«_Tang kep
lipit

Hinh 3.1. M6 hinh hoat dong cua su tuong tic cita chit mui va sy truyén tin
‘ hiéu & mang khuu gidc

Ngudi ta x4c nhan rang quéd trinh khdu gidc gifa ligand mui va
céc phan tir hoat dong thu quan 1a gud 1rinh ludng phdan tir. Diéu dau tién
va quan trong nhat trong qud trinh kich thich phan tir nay 1a tao dugce lién
két cua phan tir ligand mii véi cic phén tir cda mang bao receptor protein
(R), d6 chinh la callosteric enzym, goém hai phédn: phan thay déi (v) vi
phan khéng thay déi (c), cic lién két khong héa tri din dén mot phitc
thudn nghich, su hoat déng cua protein ATP lién két (G) va mot kKhe co
gidn cla cdc phéan tng coenzym, CAMP hoat ddng cia adenylat xyclaza
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gay nén su phosphyl héa protein Kinasc (p), tao nén moét su thay doi
trong kénh ion protein (IC) va ciia ion. Két qua 14 mang noron bi khir cuc
va tin hiéu thoat ra dugc truyén vé hé than kinh trung uong.

Hinh 4nh sinh héa nay cla co quan khitu gidc cho thdy su cam
nhan mii dugc nhiéu hay it, cao hay thip, phu thudc rat Idn vio do6 nhay,
tinh dic hiéu cia co quan khitu gidc. RS rang trong ca hai giai doan cua
qué trinh khitu gidc déu cé sy tuong tac gifra phan ti ligand mii va phan
tr chdt nén (bao gébm phan t chit nhon, phan tt hoat déng noron
receptor) ma su tuong tic nay lai phu thudc rat nhi€u vao cfu tric phan
cha chat nén. Cau tric phin tlr cha chit nén nhu chdng ta biét d6 1a céc
protein, protein dac hi¢u, lipit, phospholipit, enzym. Néi chung, d6 1a mét
moi truong kém phan cuc, Ky nuéce. Tat nhién mirc d6 phan cuc cfing nhu
ky nuéc cha moi truong khiu gide phu thude vao vat chu.

Quy luét chung cta sy hoa tan cho thidy méi trudng cua khitu gidc
ddi hdi mot s dép ting phit hop cao vé cdu triic phan tit, vé d6 phan cuc,
tinh ky nudc ciing nhur ciu hinh, cdu dang clia phan ti ligand mui ¢é nhu
th€ phan tit chit thom méi c6 thé bidu 16 dwge dac tinh mui clia minh. Do
dé trudce khi phéan loai chat thom theo héa hoc ching ta xem xét cdc tinh
chit can c6 cla chat thom.

3.2.1. Phan ti lugng va mii

Sy hoat dong cidm nhan mui cha co quan khiu gidc ngudi chi tiép
nhan phan tir chat thom & trang thdi hoi. Do d6 cdc chat long, rin cé bay
hoi dugc méi ¢6 thé ¢6 mii. Sy bay hoi phu thugc rat nhiéu yéu (8, nhung
quan trong hon ca 1a phan tir lvong. C6 nhi€u cong trinh nghién ciu vén
dé nay va di dén két luan: gidi han cao cla phan tir lugng chat thom vao
khoan 400dvC.

3.2.2. Tinh ua chat béo

Moi truong sinh Iy cda chemoreceptor cia ca quan khiu gidc
dugc bao phi moét 16p chit nhon ma thanh phin chinh 12 lipit,
phospholipit, protein ddc hiéu va enzym. Chiing la chat wa chat béo, ky

43



nudc, nén chiing doi hoi déi tic cia minh cling phai ¢6 nhitng tinh chat
tuong hop nghia 1a c6 tinh va chat béo va ky nude. Do d6 dac tinh ua chat
béo la dic tinh hang diu cla chat mii. N6 quyét dinh cho giai doan d4u
ctia qud trinh khitu gidc tao ra mii va truyén tin hiéu mui. |

Tinh va chit béo duge dic trung bang lien két ky nudc, do phan
cuc va lap thé 4n ngir khong gian. Diéu nay dugc minh chimg khi nghién
ciu cdc chat mui ddy ambergris. Vi duy, khi thay th€ nhém metyl o
gemdimetyl cia ambrox 1 bing nguyén tir hidro thi chit lugng mai giam
di mét cach nhanh chéng. Nguge lai cic hgp chdt ambergris 1, 2, 5, 6 lam
cho hoat tinh cia sensor manh nhit. Diéu dé dugc giai thich bang su két
hgp mot day cdc tich tu déng gbp cua 3 nhdm metyl axial & cdc vi tri 4, 8
va 10 (bang 3.2). Trong lic dd cdc ambergrts 3, 4 khong ¢4 tinh thom.

Bdng 3.2. Cic dan xuat no ctia ambrox

: H
-
0 d%o %ﬁ-ﬁo
H
H : H .

(1) @) (?)

) ®) ®)

3.2.3. Tinh chat va nudce

Ai luc ciia mot chat d6i véi nuée thé hién & sur tuong téc cha nd
véi nudc va dic biét 14 lién két hydro. Yéu t6 dién tir va lap thé déng vai
trd quan trong trong tuong tic phan cuc cta hgp chit thom vdi nude hoidc
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moét thuc thé ndo dé trong hé théng receptor. Trong nghién citu cic hgp
chat ambergris ¢ hoat tinh thom va khéng c6 hoat tinh thom nguai ta di
dén k&t luan vé 1ap thé cha sy tiém cén cha nguyén tir oxy béng céch do
dién tich tiém can dugc chi ra trong bang 3.3.
Bdng 3.3. Dién tich bé mat cia cdc ete ambro 6, ambro oxyt
va cdc chat tuong tu

Cé miui Khéng miii ]

12,8A2

(@)

ﬁﬁ/@j :

H
{7)

! l I ’ J\ 5.5 A?

-—0 M
0 8,8 A?
H : '
)

78 A?

(10)

53 A?
8,3A2

(12)
(1)
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Tiép bdng 3.3

H

(13)

(15)

7,2 A?

9,3 A?

H

(14)

(16)

2942

3,4 A?

- L |

Can bing giita dac tinh chat béo va ua nuéce 1a dau hiéu cda dac
tinh phan tr va duge xdc dinh boi log P (n-octanol/nuéc). Nhung hé s6 -
octanol-nudc nay lién két chat ché v&i su chuyén déi pheromen hon 1a véi
cac vi tri ti€p nhan khitu gide. Mac di vay mét s6 s6 liéu log P van lién
quan vdi s6 lieu ngudng trong thir nghiém mii. N6 cé thé giip cho su
phat hién cic chat miui.

3.3.3. Phan loai chat thom theo héa hoe

Tat ca dic tinh néu & trén gin lién vdi thanh phan héa hoc, ciu tao
phan tr cha chat thom. Nén viéc phan loai chat thom trudc hét dua vao
thanh phan hod hoc va cdu tric phan tr cia chat thom.

3.3.3.1. Phén loai chat thom theo nhom chiic

Cic nhém chirc ¢6 dac tinh lam chéat thom tuong tic thudn lgi véi
hoat déng ca thu quan goi 12 nhém mang miti (osmophore). Vi dy, nhém
cacbonyl, hydroxyl, thiol, amin, lacton, este, ete...

Vi du, etyl butyrat ¢c6 mii dira, isoamyl axetat ¢c6 mui chuéi, y-
nonalacton cé mii dira, ¥ - undecalacton cé mui dao, 2 - axyl pyrrolin ¢6
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mui nép, metyl antranilat ¢6 mui hoa budi ... Cic chat ¢6 mang mui nhu
vay rit phd bién trong thién nhién.

3.3.3.2. Phan loai chét thom theo I6p chat

Ngudi ta con phan loai chit thom theo 16p chat nhu terpen, steroit,
ambergris, musk, ... Cic Idp chat nay khong nhitng c6 khung cacbon
c6 dic diém cdu hinh, cdu dang rieng ma con chida cdc nhém

réng,

mang mul.
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Chuong 4

MOI LIEN HE GIJA CAU TRUC PHAN TU
VA HOAT TiNH MUI

M6i quan hé gita cdu tric phan tor va hoat tinh mbi (Structure
Acitivity Relationship — SAR) 1a van dé 1y thi, dugc nhiéu nha khoa hoc
quan tam. Gidi quyét dugc vah dé ndy gitip cho viéc tong hop va sdng tao
ra nhi€u chat thom méi ¢é nhimng tinh nang nhu ¥ muén. D6 1a uéc vong
t6t dep cua cdc nha huong liéu hay cic nghé nhin bio ché huong li¢u.
Sau day i nhitng vin dé chinh trong méi quan hé nay.

4.1. SULUA CHON LAP THE DOI QUANG

Sy lya chon.trong cdc dong phan d6i quang (enantioselectivity)
cha nhém chat thom kiéu ambergis 1, 2, 3, 4 dugc nghién citu d€ md rong
- hiéu bi€t vé mii. Két qua cho thay chi ¢6 C,, axetal (5) va ete vong (3)
méi c6 mii giong mili ambergris. Trong khi d6 cic dong phan d6i quang
cha né ent - 9 va ent - 3 ciing ¢6 mii, nhung kém xa mui ambergris.
Nguoc lai cic hop chit 4 va 6 déu 12 hgp chat khong mui thi déng phan
ddi quang caa nd ent - 4 va ent-10 biéu thi mii nhung khong giong mii
ambergris. Nhitng cap doi quang khong ¢é hoat tinh nhu vay 1a nhing vi
du dugc ghi nhan diu tién cho tinh phifc tap dac biét cia cic d6i quang
trong nhan thiic mui. Cic dong phan déi quang cua hgp chit 8 chi khic
chiit it so v3i mui co s& vé ca s6 lugng 1an chat luong vi du din xuvit ent -
6 co gid tri ngudng cao hon (2, 4) trong khi d6 (8) 1a 2,2 (do trong nudc).
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(8) (%)
Hinh 4.1.

Nhifng su khdc nhau vé& hiéu biét mii cia cic cap d6i quang 1am
sang rd thém nhiéu cap khic vd né 1a co sd khong chi cho hiéu biét cau
trdc khong gian ba chiéu md cdn mang lai nhitng hiéu biét vé sy hung
phan tu nhién cta hé thong thu quan cta con ngudi v tuong tdc ciia nd
vdi chit thom hay véi nhitng hgp chdt sinh hoc khic.

4.2. SULUA CHON LAP THE KHONG POI QUANG
Su dédp tting mui 12 mot chic nang cta su lua chon lap thé khong
d6i quang (diastereoselectivity) cia chit nén, dic biét d6i véi nhiéu chat
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thudc ddy ambergris da dugc nghién citu. Su khic biét vé cau tric cla cic
déng phan khong doi quang gan lién vdi cau hinh khéng gian ba chiéu
cua chiing, anh hudng dén tat ca cic thong s6 hda - 1y clia chiing, két qua
cha tac dong cha moi déng phan 13 k&t hop tat ca cic yé&u t6 d6, ma ching
la k¥ xao héa hoc trong thai gian tuong tic cua chiing véi thy quan. Mot
s6 cic hgp chit ¢ cau tric thay doi doi chiit cua cdc hgp chdt 3,6 va 9
tao ra théng tin vé mai lién hé gitra hoat tinh nhay cam va kha ning tuong
tac v6i hé ti€p nhan phic tap. Tinh dac thu cla dong phan khong d6i
quang cla cédc chat thom dang ambergris dd duge chi tiét héa va tém tit
trong quy tdc triaxal cia su cam nhan mdi ma kiéu phan tir dugc chi ra
trong hinh 4.2.

R
A B

Hinh 4.2. Quy tic triaxal ciia cim nhan mui: so dd biéu thi méi lién hé giira hé
théng vong decalin va ambergris

Mui clia 16p chét ndy xuat hién gén lién v6i khung trans - decalin.
Dau hiéu da bodi cha tuong tic gira phan tr da boi va vi tri receptor phiic
tap duong nhu duge két hop vdi sy dinh huéng axial cla cidc nhém thé
R', R" va R,. G d6 nhém chia ¢6 oxy c6 thé gén & mot trong cic vi tri R,
R', R, hay R, nhu d& chi ra & model A. Mii ambergris bi€n mat trong céc
déng phan lap thé DIA ¢ hé thong vong decalin dang cis nhir chi ra
model B. Cic chit trong bang 4.3 1a vi du cho méi lién hé mui va sy lua
chon ciu hinh DIA.



Bidng 4.3. Cac chat thom Ambergris twong tu va cdc dong phan DIA caa ching

(16)

Hoat dong Khong hoat dong
OH
Ho (o) "o
H OH H
st pf= o
H H
(12) (13)
0
A
o} H C;
= Tt
H H
(14) (15)
‘ H
i H
Ho© o ©

(a7
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Can luu y rang cédc thong s6 phu thudc cau tric phan tir chit thom
gan lién vdi cdc dac tinh dién tr, wa nudc va ky nude cha ching.

Khi nghién cttu cdc hop chit steroit ¢6 mii, ngudi ta thay quy téc
triaxial v héa lap thé clia hai vong dinh két A/B cé ¥ nghia quyét dinh
hoat tinh mui hay hoat tinh sinh hoc. 5o - Androit-16 —en - 3a - ol (18)
¢6 mui rit manh, giong mii g6 bach dan va xa huong dong vat.

OH H

(22)
Hinh 4.4. Dac trung phan tir chat mii steroit

Trong khi d6 ddng phian 3B - epime (19) clia né 1a chit khong
mui. Xelon (22) ¢6 trong thanh phin nudc tiéu ciing khoéng mui. Cic chat
d6 c6 kha nang truyén tin héa hoc vé tinh duc nén c6 thé néi chiing 12 cic
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pheromon tinh duc ctia dong vat ¢6 vi. Vi du, pheromon 3a-ancol (18) va
xeton tuong Ung (22) duge xem nhu la cic pheromon tinh duc cua logn
dong duc. Trong khi d6 déng phan 3 - epimer (19) hau nhu khong c6
maét hoat tinh kich thich tinh duc ndo ci. Céc ancol 20 va (21) véi céu
hinh cis A/B ciing khong c¢6 dic tinh mui. Tir viéc kiém tra SO steroit
khic nhau din dén mot nhan thiic kha rd vé hoat tinh ciia chat thu thé
theo mii cla steroit.

4.3. DAC TINH DIEN TU

Mai lién hé gifra dac tinh dién tir cba cdc hgp chat dang ambergris
va tinh khitu gidc da dugc Vead va cédng tac vién nghién ciru. Khong thoa
min vdi cac két qua chi dua trén cau tric va hoéa ap thé, ho phan tich 10
chat va phdt hién rang trong tit ca cdc cau triic déu c6 mot orbital phan t
g4n nhu d6ng nhat véi sur tham gia cia orbital nguyén tr hydro axial bac
ba, hon th€ cic hgp chat hoat dong c6 hai nguyén tir hydro déng gép
chinh.

2,90 + 0,40A

(25) (26)
Hinh 4.5. Tam giac cda céc chat mii ambergris
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LUMO (orbital phan tir receptor) ma chiing tao v&i nguyén tir oxy
mot tam gidc goi 1a "tam gidc ambérgris" xem hinh 4.5.

Tuy nhién cdn nhian manh ring nhiing két qua tinh todn co lugng
tlr vé dic tinh cau tric dién tir ¢6 thé duge thay thé bai sy phan tich don
gian cdc dac diém hinh hoc (sy ¢6 mat hay khong c6 mit tam gidc
ambergris" twong ung). Mot vi du néi bat cho céc yéu t6 lap thé cha doi
dién tir 1a hop chit 25 va 26. Ca hai déu c6 tam gidc ambergris nhung chi
cd 25 14 ¢4 hoat tinh.

4.4. MOT VAI VI DU VE NGHIEN CUU MOI LIEN HE GIUA CAU
TRUC PHAN TU VA HOAT TINH MUI

Ngoai cdc nghién ctu SAR cha cdc chat mui day ambergris va
steroit da néu & trén dé dira dén cic mo hinh vé cau tric cé mui, cdu tric
khong mii (cé hoat tinh khong c¢é hoat tinh), ngay nay cdc nghién ciiu
SAR dugc chd trong trong hai ,lTnh VUC sau.

4.4.1. Nghién citu méi lién hé giira cau tric phan tir va hoat
tinh mdi cta cic chat thom cia go bach dan

Héa hoc chat thom gb bach dan phit trién manh vio nam 1982.
Khi thanh phin chinh cia tinh diu gé bach dan Tay An D¢ dugc
Semmler, Rugieka va Themman xic dinh. D6 chinh la sesquiterpen ancol
(+) a - santalol (27), va (-) -B - santalol (28).
1

5
5
m ‘ ‘. )
N OH
OH

(29)
27) (28)
(+) - o-Santalol (-) - B-Santalol (+) - (E) B-Santalol
OH
5 5
- OH s
N
(30 31
Hinh 4.6
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M6i quan hé giita mui va cau tric duge thé hién rd rang nhat trong
cdc nghién citu chat thom cha gd bach dan. Cic mijc do thay déi mui cua
g6 bach dan dugc dic trung & tdt ca cdc chat chta mét nhém hydroxyl
gan véi phén cing va mot géc ankyl cong kénh dinh tryc ti€p vao nguyén
tir cacbon - 5- ma né ¢6 cdu hinh tuong ty cdu hinh cua cis - santalol
thién nhién. Trén co sd hiéu biét nay, ngudi ta dodn trudc cic hgp chat
30, 31, 32 ¢6 miui gb bach dan, trong khi dé hop chat (E) - B - santalol
(29) va dong phan epime cua nd, khong ¢é mui gb bach dan.

Qua hang tram chét duge nghién ciiu, cic nha khoa hoc di t6m tat
moi lién heé gitra cdu triic hda hoc va mii g6 bach dan nhu sau:

"Chat mdi gd bach dan biéu thj trén mot phian tir ¢6 13 - 17
nguyén t cacbon, ¢c6 mot nhém hydroxyl & mét khoang cich nhét dinh
v6i mot nhém thé 16n. Nhém thé 16n nay, cé thé la don vong, nhiéu vong
hay mét hé thong mach béo véi su chia nhinh & cacbon 2 va 6 va mot
lién két do6i hay mot vong 3 6 C-7.

Cung lic d6 Naifrawer dua ra mot tinh todn chi tiét vé mai quan
hé cadu tric -miii va cong thic hda thanh "quy tiac bach dan" cho cic chat
¢6 mi bach dan nhu sau:

1. Phan tkr lugng: S6 nguyén tir cacbon 1a 12-16 nguyén tif, oxy ete
tvong duong moét nguyén tir cacbon.

2. Nhém chitc: Phan tr phéi chita nhém hydroxy! ty do.

3. Hinh hoc phan ti: Nhém hydroxy! vd mot nhém thé€ cao hay
mot nguyén tir cacbon bac 4 phai dinh vi cho khung phan tir nhu 12 moét
phuong cich dé tén tai mot ciu dang hop ly trong d6é nguyén tir oxy ciia
nhém hydroxyl va nguyén tit cacbon thé cao & gin nhau 12 4A.

4. Céc hiéun ting dién ta: Néu nhém th€ cao dién tir (ete, lién két
do6i hay nhém xyclopropyl) lién két vai nguyén tir cacbon bac 4 thi mui
bach dan cé thé bién d6i thuan 1gi hon, Néu mach cacbon giita nhém
hydroxyl va nguyén tir cacbon thé€ cao chita mét nguyén tir cacbon lai héa
sp* thi mi bach dan c6 thé bi bién ddi theo mot vai chiéu hudng.
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5. Hiéu ung cia nhém thé: Khi nhém hydroxyl la mot phin cia
moOt mach nhdnh thi nguyén tir cacbon o v6i nguyén tir cacbinol ¢é thé
thé ankyl.

Khoang cich cin thiét gifta nguyén tir oxy hydroxyl va nguyén tir
cacbon thé cao 4A 1 co s& chinh dé so sdnh cdc chat thom bach dan 33,
35, cic déng phan DIA khong hoat tinh cua ching 34 va 36 ¢ khoang
cdch trong \ing rong hon.

Bdng 4.2. Hinh hoc phan tir cha cac hop chat kiéu sandalwood

(khoang ciach do duoe trén mé hinh Dreiding).

Mui bach dan Khong ¢6 mui bach dan
OH
Oy OH
erythro 33 34
H
6.4A /—\
OH
(35) (36)

4.4.2. Nghién citru méi lién hé giita cdu tric phan tr va hoat
tinh mui cia cic xa huong

C6 céc hgp chét vira giong nhau vé cau tric vira giong nhau mii,
nhung ciing ¢6 nhitng chat gidng nhau vé mui nhung khic nhau vé ciu
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tric va nguoc lai. Cac loai xa huong (musk) vong 16n muscon (37) xa
nhéan thom musk xeton (38), xa steroit androstenol (40) (hinh 4.7) ¢6 cau
triic phan tu rit khdc nhau nhung ching c6 mui gan nhau va cé tén chung
12 xa huong.

androstenol
(40)

Hinh 4.7, Cic xa huong, san pham thwong mai 37, muscon 38, musk xeton 39

Trong pham vi nghién ciu SAR Beet va Theiman da heé thong héa
cdc théong s6 vé cdu triic quan trong nhét thanh cic quy tic got 1a "quy tac
musk"” cho cdc chat thudc 16p xa nhan thom c¢6 nhém nitro theo tiéu chi
sau;

1. C6 14 - 20 nguyén tit cacbon (161 vu C,4 - Cy)

2. Hai trung tam bac bén (hay mot bac 4 va mét bac 3) gén vio vi
tri octo hay meta cda hé théng nhan thom.

3. Mét nhém ankyl trong nhan thom, trong mot s6 truong hop
nhém axyl ¢6 thé dugce thay thé bdi mot ete hay mot nhém nitrin.

4. Khéng c¢6 vi urf can tré 1ap thé cha nhém chite.

5. Cé su dinh hudng cna tryc dipol phan tir.

6. C4u tric goi kin.

Theo cac nguyén tic nay, ngudi ta dy dodn mot hop chit ¢6 ciu
triic dac biét cé mii hay khong ¢6 mui (bang 4.3).

Vi du: Mot phan tir véi 2 trung tam bac 4 ¢ vietri para trong nhan
thom (trdi véi quy dinh 2va 4) nhir chi ra & dang C hay 13 v6i nhém axyl
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bén canh 'trung tam bac 4 (Dang D va F trdi vi quy tic 4 va 5) bi€u thi
khoéng c6 mui musk nio hay mili rat yéu.

Hinh 4.3. Cic bé kKhung co sd truc tiép hay khong truc tiép cua cic xa huong

Ding véi khung co ban Khong diing véi khung co ban

(e} s (0] 0

A (meta) B (octo) C (para) - D F

Ngudi ta chia loai musk thanh musk meta hay musk octo ity theo
nhém thé hé bic 4 & vi tri meta hay octo (bang 4.4, 4.5).

Do nim dugc cdc quy tic vé moi lién hé gilta c4u tric va mii,
ngdy nay ngudi ta tdng hgp duge hang trim loai musk khic nhau, dé thay
thé cho musk thién nhién.

4.4.3. Su hé trg cua tin hoc trong nghién citu méi lién hé giira
cau tric phan tir va hoat tinh mui

Véi cdc phdn mém hitu hiéu, mdy tinh giip ching ta tinh duogc
chinh xac cdc canh ctia tam gidc ambergris (hinh 4.4).

Khoing cach quyét dinh tinh chit mdi cia c4c trung tam gay mui
O hop chat miit bach dan (bang 4.2) va khoang cédch cta cdc nhdm thé va
nhom nitro hay axyl trong hop chdt xa huong cling quyét dinh mui cua
cac hop chét dé. Mdy tinh con gilp chiing ta thiét 1ap cic mé¢ hinh t6i vu
vé cau triic phan tir cho mot chat mui xédc dinh theo céc théng s6 cdu tric
chia mbi d6. Sau d6 chiing ta 1i€n hanh téng hgp theo mo hinh t6i wu dé.
Lam nhu th€ chic chin céng viéc tién trién nhanh hon nhiéu so vdi cich
l1am th{r nghiém trudce day.
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PHAN Ii
NGUYEN LIEU CHO CHAT THOM

Chuong 5
CHAT THOM THIEN NHIEN

5.1. SUPHAT SINH SINH HOC'CHAT THOM THIEN NHIEN

Chit thom thién nhién r4t phong phu, rat phiic tap va da dang.
Ngudi ta chi c6 thé cim nhan mii cla nhiing chdt ma plran tir luong ca
né nhé hon 400 dvC vi c6 mot dp sudt hoi di dé twong tic lén cdc thu
quan cha 6 khitu gidc. Nhitng thanh tyu méi day vé phuong phép, cong cu
phan tich, va sir dung tia xa, vé su phat trién tong hop theo mé hinh va
c4c phan Ung héa hoc hién dai, ciing nhu sy biing nd cic hé théng enzym
t€ bao tu do, da mang lai nhitng hiéu biét sau sic vé nguén géc cdc chit
mui thién nhién va cdc qué trinh xady ra trong t€ bao vi sinh vat, d6ng vat,
ngudi va thuc vat. Cic chdt thom thién nhién c6 ngudn géc thuc vat ¢
ciu tric thay dé: rdt 16n. Nhip d6 va cudng d6 thay déi nay c6 thé 1am
phét sinh sinh hoc clia hdu hét cdc chat mang mdi. Théng thudng, ching
duoc hinh thanh theo mt s6 con dudng chuyén héa sau day.

5.1.1. San pham chuyén héa ciia lipit va axit amin

Ci4c andehit, xeton, este, lacton ... mach thang vi cic hop chit
lién quan chi€ém phén 16n nhit trong cdc chat mii thién nhién, ching la
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thanh phén chinh cta chat tham hoa qua. Nhiéu hgp chat nhu vay két hgp
lai thanh tinh dau hoa qua.Vi du, tinh diu chuéi, difa, 1¢, dio, mo... duge
sinh ra trong qua trinh phat trién va cé mat lic thu hoach qua. Ching phat
trién manh Ién trong ca giai doan chin va dugc ddnh ddu bdi mét dinh cao
chia tich liiy khi bat ddu cdc qué trinh thodi bi€n t€ bao. Su phit sinh sinh
hoc ctia mot s6 16n cac chat mach thiang dé bay hoi ¢6 thé tir mét s6 nhod
chat ¢4 kha nang chuyén héa thudng xuyén cia cdc axit béo khong bay
hai va axit amin.

A YAVERNV e VAVAVAV A

axit linoleic
1
{Lipoxygenaza)
| | , COOH
NN NN VNN oon \/\/W:\/W\/
OOH OOH
(Hydr; peroxyt lyaza) C l
OHC COOH CHO -
Axit 9-oxononanoic \/=\/\/\/\/ COOH
) + Axit 12- oxododec-cis-9 -enoic
CHO .
/\/\/=\/ . +
cis - 3.-‘Nonenal A VA VAN cHo
(Isomeroza) HeTanaI
\/\/W CHO (hydrogenaza)
trans - 2 - Nonenal A VA VAN
{ CH,00H
(hydrogenaza} Hexanol

1

v

NANAA TR

trans - 2 - Nonenol

Hinh 5.1. Diy enzym chuyén héa tao thanh cac andehit C,, C,

va cac ancol tir axit linoleic
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Cac hop chit mach thing cé mui thom dugc tao thinh qua ba
dudng chinh: 1) xiic tdc oxy héa lipit bing enzym (lipoxygenaza) chuyén
axit béo nhiéu lién két doi thanh cdc andehit C, C, va cdc chdt lién quan,
thanh cic oxo- axit C,, va Cy; 2) chuyén céc axit béo qua su oxy héa a, B
thinh cdc axit mach ngén, andehit, xeton va cdc chdt chuyén héa lién
quan; 3). chuyén cdc axit amin thanh cdc din xudt axyl C,, tuong Gng
qua transamin hda va decacboxyl héa.

SU HINH THANH CHAT THGM THIEN NHIEN

RCOOR
T
(Transacylaza)

Céc axit ] Cic ancol
Vo !
RCO-S-CoA RCHz(jH
\ /'
(Reductaza) (Reductaza)

RCHO

T

Cac andehyt va xeton
Hinh 5.2. Con dudng sinh tdng hgp cla cac andehit, ancol v este

mach ngdn tir axyl CoA
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Ci4c axit béo chil dao cla glyxeryllipit thuc vat 1a cdc d4n xuat no,
¢6 s6-chdn cacbon tr C,, dén C,, va cdc dan xudt khong no C,, (axit
oleic, limolic va limolenic), t4t ci chiing dugc sinh ra do sy chuyén héa
thit cap dau tién qua axyl coenzym quen thudc 1a malonyl coenzym. Céc
axit béo ty do ton tai nguyén ven ¢ miic rat thap trong cdc t€ bao thuc vat
vi trude hét ching phai bi loai bo khdi cdc glyxerit va phosphoglyxerit
tuong Ung biang enzym thuy phan (lipaza va phospholipaza) sau d6 cdc
axit béo c¢6 thé rd thanh chat nén cho lipoxygenaza, phan ting oxy héa
bang enzym nay cudi cing tao ra hydro peroxyt C,; va C, (hinh 5.1).

Cic ancol hinh thianh trong qua trinh cé thé bi este héa véi axyl
coenzym bang phan dng cha transaxylaza. So d6 chung cho su tao thanh
nay dugc chi ra trén hinh 5.2.

Theo so do ndy, su tao thanh cdc hop chdt nhu etyl octanoat, va
octyl axetat dugc giai thich bing sy thay do6i chuyén héa chiing.

H,C-(CH,),-COX

Hac—(CHz),H—Cl:H—?H—(CH,),—COX HyC—(CH,)—C-CH,-COX HO-(CH,);,~COX
R R" o]
R = O R = H l
Rn - H R - OH
' /El A H{C~(CHy)-C-CH, (CHynr
g "o o )
/(CHa)s ACHzhs © ° o-¢
HSC H3C O
5 - Lactones y- Lacton Metyl xeton Lacton vong I6n

Hinh 5.3. Cac con dudng chon lge cho sy chuyén héa cac axit béo
(X=OH hay §- CoA)
Decacboxyl héa metyl xeton mach }é tao thanh mach B-xetoaxyl
(hinh 5.3) nhr quad trinh diéu ché y va 6-lacton (cic chit ¢ mui dao, dira,
dau tdy, dia) tir cic chat trung gian cila axit béo B - oxy hoa hay bang
qud trinh sinh téng hop.
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5.1.2. Nhém jasmon
— /=N

Axit 8,9, 12, 15 - octadecatetraenoic

COOH

PGA —tuong ty
\
(a-oxyl hoa
,decarboxyl hoa)

OOH

COOH

Axit 13-hydroperoxylinolenic

|
(D«lehydraza)

{Xyclooxygenaza)
| _ ALY
=\ .L/\/\/\/COOH
COOH
Ya "4 J;mon allen oxyt
OOH N
PGG; tuangty  (Oxy hba decarboxylation hoa) (Sap xép lai)
(Lyaza) l
—/\ =
COOCH
\\$ CHO \-@\
N 1
\/CHO PGB - ituang 0 (Ddng vong)
l : . >
(lsomeraza) Dehydraza (Oxy hoa khu) l
N—"\. "\ W\/COOH
,;\/CHO \/COOH Axit 12 - oxophytodienocic
C i
HO PIGE - jasmonic \ (Kht)
' ‘ - ‘
" (Dehydraza, (Metyl hogy Oy ho3) l
" oxy hod) \ .
NN COOH
\/COOC3
COOH
N Melyl jasmonat

@/\z/\ ="\ @A A
—_—
\Coé(a'ecacboxyl hoa) (Lacton hod) (Khif

Tuberolacton  Jasmin (jacton)

Hinh 5.4. Cac con dudng tao ra cac hgp chat jasmon
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Cic jasmon di dugc phit hién nhu la cdc thanh phan chat thom
chinh cla jasmin (tinh dau hoa nhai). Cac din xuat xyclopentanon nay cé
mui qud, nhung khi pha loang tré thanh mui ngot ciia hoa va mii cia hén
hgp tdt ca cdc mui hoa. Mot s6 13n hop chat trong tinh ddu hoa nhai nhu
jasmon, metyl jasmonat va jasminlacton 12 chit thom chinh clia hoa nhai
d3 dugc sinh t6ng hgp theo hinh 5.4. Trong hoa 1uoi, chiing ¢6 ham lugng
rat bé.

5.1.3. Cac phenylpropanoit va vanillin

Pac diém cau tric bd khung C, - C, ctia chat thom xudt than ti
phenylalanin hay tyrosin qua con dudng thit cip. Enzym PAL (phenyl
alanin amonialyaza) loai amoniac cta phenylamin dé tao thanh axit trans
xinnamic va chinh enzym nay bao dam cho su chuyén déi ching tir sur
chuyén héa thd nhat sang chuyén héa thd hai trong cdc thyc vat (phin
tmg loai tyrosin tao ra axit cumaric) (hinh 5.6).

’

O
COOH - -8- .S.
~ \/CO S-CoA /CO S-CoA
HO HO HO
- OCH, OCH OCH
Axit ferulic Feruloyl CoA
OH O
. ,CO-8-Coh
,COOH
HO
HO OCH,
OCH
Acetat
Acetyl CoA
CHO CO-S5-CoA
" HO _ HO
OCH, - OCH,
Vanillin Vanilloyl GoA

_Hinh 5.5. Hai dudng thir cap 18ng hgp vanillin



Axtt shikimic
qua thu cap

Dk
iy CH-COOM

Phenylalanin

!

(AAL)
'
@CH%H—COOR — @-CNHCHG—&—CDA — OCH=CN—CHO —_— @-CH=CN—CHPH
Axit xinnamic Xinnamoxy! GoA Xnnamaldehyt Ancol xinnamytic
Tyrosin l
~0 CH=CMH-CODM —a 1O CH2CH=CHOH —e HC CH’C""CH’ HO CHy;-CHeCH,
\__7 \ 7
Axit o-cumaric Ancol o-cumarylic Anethol Chavicol

m@uww Lo Satrol
o 4
Axit caﬂetc gi} @
HO BCHy RO CHy-CHmCHy
<0 Ko
@-o-—a-—coou—— -o@cu-on—cu,on Eugenol Metyleugenol
Axn ferulic
‘ Ancol coniterylic HO CHERCH~CH, HEO CH=CH-CHy

“co HeO
@cn-cn—coon CHy-CH=CHy lsoeugenol Metylisoeugenol
wcd

Axit 5-hydroxylerulic Mer:stlxm
e} et
ND@CHﬂCH—COOH —_— uo@-cusc»-cn,oﬂ —- ﬁco@cwcn-&g
Hco HyCO
Axit sinapic Ancol sinapylic Elemlxm

Hinh 5.6. S\ chuy@n héa phenylalamin thanh cic phenylpropanoit
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Vanillin 12 mot ho rdt 1én cla cdc chiit mii phenylpropanoit,
ching pho bién trong cic ciy Vanitla va Orchis va rat duge quan tam
trong sinh téng hop. Cic nghién ciu dd khing dinh su chuyén héa
phenylamin, axit cinnamic, va axit ferulic thinh vanillin trong vo ciy
Vanilla. Trén hinh 5.5 chi ra cdc con duding thi cip sinh téng hop vanillin
(i axit ferulic bang cach loai bo hai nguyén 1 cacbon & mach nhanh.

5.1.4. Mono- va sesquiterpenoit

Cic monoterpenoit fao nén madt nhom chat rat 1én cua cdac san
phdm thién nhién, ching ¢é dic tinh thom va duogc sit dung rong rii trong
huong liéu va cong nghiép chat thom. Monoterpenoit [ nhimg thinh
phan (h&r yéu cia mii thom hoa qua va thyc vat néi chung. Nhung la
thanh phidn chinh y&u cla tinh dau cua cic cay loat Cirrus, trong mot so
thao moc va loai khic. Nhiéu cay sad sinh monoterpen va tich luy cdc
chiit trao doi d€ bay hoi nay trong cdc tuyén tinh dau dic biét hay céc ong
nhua. Cii cot 161 chu yéu coa fﬁonoterpcnoit dugce ciu tao bing licn két
"dau voi dudi” cua cdc don vi isopren duge sinh ra tir axit mevalonic
(axetyl coenzym A co ban nhat). Loai sinh tdng hgp nay 1a tiéu biéu cho
phan \fng cha enzym t6ng hop geranyl pyrophosphat, ma né lam trung
gian cho su ngung tu cba dimetylallyl pyrophosphat véi isopentenyl
pyrophosphat dé tao thanh tién chdt (progenitor) geranyl pyrophosphat
cua monoterpen (hinh 5.7).

Men tong hop nay thé hién sy két hop chinh xdc véi sinh téng hop
vi enzym san sinh ra tuyén dau trong lodi sian sinh monoterpen va ving
mal trong thuc vat cdc t& bao 14 khong sinh san monoterpen nhu Id Khoai
tay va lda mi.

Qua hinh 5.7 ta thay hiu hét cdc monoterpen oxy héa khong vong
cling nhu cic monoterpen vong duge sinh tong hop tir dimetylallyl
pyrophosphat con isopentenyl pyrophosphat qua cdc phin ing ngung tu,
dong phin héa, oxy héa khu, vong héa ...
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PP(
. _O M A OH o
OH

Dimetylallyl lsopentenyl  Geranyi
pyrophosphat pyrophosphat Geranol Nerol Xitroneilol Geranial
pyrophosphat
0 OH
H OPP / N
| | o
Funchol 1

Linaly! Linalool  Myrxen cis-Ocmen  Neral
pyrophosphal

®—@¢9
@@iﬂ ~B-¢

a-Pinen
Camphen
| é! % OH @
{)-Binen @
Sabinen Bonyl Bomoof Camphor
hydrat pyrophosphat
Hinh 5.7

Tir cic dan xuat ¢o ban trén chuyén héa thanh hang loat chit khac
ciing qua con dudng sinh tdng hgp chuyén héa vi du tir limonen chuyén
héa thainh menhol, tymol (hinh 5.8). '
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OH Ho\gj 0, ;
x N

Carvacrol trans - Carveol Carvon

!

7 ~OR o
6 2 -
3
Ancol perillylic Perillyl andehyt
o0-Xymen 9~ Y 10
l Limonen
OH : ; "OH ; oH
x ~
Tymel trans - Isopiperitenol Mentol

Hinh 5.8. Su chuyén héa thanh limonen va p-xymen

Sesquiterpenoit (C,s) ¢6 nhiéu hon mét don vi isopren so véi
monoterpenoit, do d6 c6 rat nhiéu thay d6i trong cich sip xép céu tric.
Gan 200 bo khung chita dén bon vong cacbon dd dugce biét dén, trong dé
c6 nhiéu sesquiterpenoit quan trong nhu khing sinh, phytoalexin, chat
d6c. Céic hgp chit ¢6 mii thom trong tinh d4u 1a két hgp moét s6 gidi han
cdc khung cacbon. Ddng chit ¥ nhit 13 hat ¢6 mii xa, mui co tuoi, mui
hoa kéo dai .... Tat ca cic sesquiterpenoit dugc san sinh ra tir ti€n sinh
chat (progenitor) trans - farnesyl pyrophdsphat (hinh 5.9). Chiing dugc
tao ra bang cdch cong hgp moét don vi isopren vao geranyl pyrophosphat
qua enzym prenyl transteraza.
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OH

OPP

Famesof Farmnesyl Caryoohynen  Numulen Zesumbon
pyrophosphat

-.H O

p-Santalen

) 1 : o
o o B

ﬁ-SantaionoI Cearol

Hinh 5.9. Chuyi:fn hoa furnesyl pyrophosphat thinh sesquiterpenoit
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5.2. SUTICH TU CHAT THOM TRONG THIEN NHIEN

C6 hai nguén chat thom trong thién nhién 1a thuc vat va dong vat.
Trong d6 ngudn thuc vat 12 16n nhat phong phu va phé bién nhat.

§.2.1. Chat thom thyc vat

Chat thom thuc vat 1a mot trong cac pheromen ky diéu nhdt va
quan trong nhat ctia qué trinh chuyén héa chit trong thuc vat. Phé bién va
quy nhat La chat thom tir cdc loai hoa tuoi, né la nguon géc cua tinh dau,
no ton (ai & cinh hoa, dudi dang chat tr do hay lién két dudi dang
glucozit, & diéu kién thuin lgi né bi cac enzym thuy phan. Su cd mat clla
tinh dau khong phai 1a phuong thitc bit bude cho hoa nd ma 1a két qua
xdy ra tr nhitng bd phan khdc cia thue vat. Thuc vat thom ¢ tinh dau g
hau het cde bo phan cla né.

1. Tiah diu cta hoa: nhai, budi, sen, ngoc lan, héng, mimosa ...

2. Tinh dau coa qua: tam, quit, chanh, Xoai, dao, mo, min. mit,
dia, chuoi. dira ...

3. Tinh diu cta hat: tiéu, sa nhan, bach dau khau...

4. Tinh dau cba ld: sa, bach dan, hting ché, bac ha, chanh, cam,
tram Oxtraylia

5. Tinh déu tir vo: qué ...

6. Tinh dau cia gb: pomu, trdm, r& huong ...

7. Tinh ddu cda ré (than c): ging, cdc lodi nghé (curcuma), riéng
(alpinia) ...

8. Tinh diu cua nhyua cay: vanilla, bd dé, trdm tring, rdm den, nhua
thong . ..

Chat thom dugce tao nén tir cac b phan khic nhau cda thuc vit:
hoa, 14, qud, vo, than ré, cli, nhya la mot hén hgp nhiéu thanh phan. Cé
thé 1a ancol dugc hinh thanh ddu tién trong clorophoit, hay este do phan
Ung estc héa cua cdc axit vSi ancol trong cloroplast. Cé thé Ia
hydrocacbon do dehydrat héa ancol, hay terpen ancol do sy dong phan
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héa. C6 thé 1a axit do phan huy protein hay oxy héa cacbohydrat tao nén,
hay cdc andchit do su oxy héa nhanh cdc ancol trong canh hoa, phan ng
thic ddy qud trinh thu phan va sinh trudng cia qua. C6 1hé 1a xeton do
oxy héa 1i€p cic ancol bac 2 theo kiéu oxy héa tao thanh andehit hay cdc
phenol tao thanh tir protein, axit thom ... Mbi loai ch4t ¢c6 mét con dudng
phit sinh sinh hoc riéng mi mot s6 d3 dugc néu J trén.

5.2.2. Chat thom dong vat

Chat thom doéng vat khong nhiéu va phong phi nhu chit thom
thuc vat. Cho dén nay ngudi ta mdi tim thay chat thom dong vat trong
mot s6 con vat thuoc ho cay (Viverridae) hay ho huou (Carvidae). Dé
chinh la xa huong (musk). Xa huong la tén huong liéu 1ay ra tUr tuyén xa
cua con huou xa (Morchus moschiferu L). N6 thudng song o vung nii
cao Tay Tang Trung Quéc. NG ciing cé & ving Cao Bang, Lang Son, Viét
Nam. Mbi con huou xa ¢c6 mét i xa huong 30 - 40g. Xa huong ¢6 mui
dic biét 161 cudn, hdp din. Xa huong lai quy va hiém nén né rat dat.
Trong mot s6 con vat khic nhu cay huong (Viverricula malaceensis),
cdy giong (Vivera Zibetha L) thugc ho cdy (Viverridae) cling c6 tuyén
xa. Ca hai loai ndy c6 ¢ Viét Nam. Hién nay, ¢c6 mét 56 nudc nudi loai
cdy ndy d¢ khai thic xa huong. Vé héa hoc ngudi ta tim thay trong xa
Vivet cé cic xeton vong 16n goi 1a vivelon, trong xa Moschus ciing c6
xeton vong 1dn goi 1d muscon.

(CH,);~CH-CH, CH-(CH,)s—CH, CH,~(CH,)s-CH,

| ( ~ ~
C—— CH, C=0 =0
H .

o CH,~(CH,)s-CH, CH,~(CH,)e-CH,

Muscon Viveton Dihydroviveton

5.3. CAC PHUONG PHAP DIEU CHE CHAT THOM THIEN NHIEN

Cac san pham thién nhién trong huong li¢u da ¢6 t lau. vao thoi
ky chua cé céng nghiép huong li¢u thi cdc sin phdm thién nhién dvogc
chiét tir thuc vat, dong vat do dé ching trd nén quy hiém va cé gid tri
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kinh t&€ cao. Vio diu thé ky XIX khi cong nghiép huong liéu duge xay
dung & chau Au thi san phim thién nhién trd nén kém phét huy tic dung
Vi c4c huong liéu quy nhu ionon, hdroxyxitronelal 14n lugt duge téng hop
vé6i lugng 16n. Vio liic ndy ty 1& gilta sin pham thién nhién va téng hop la
45/55. Nhung trong 20 nim tré lai day, san pham thién nhién lai phét
trién va dac biét cic sin phdm: nhai, hué, héng, cam, dinh huong chiém
t6i 70/30 vi ngudi ta phat trién trong trot véi lugng 16n, nhit 12 & cic nudc
Arép, Bac Phi, Italia, Tay Ban Nha, An D6, Trung Qudc...

Tuy nhién cin néi 15 ring c6 sur k&t hgp chit ché san phdm thién
nhién va sdn pham téng hop, huong liéu cé nhiéu co héi phdt trién 1én,
nhat 13 khi su sdng tao cdc huong liéu mdi gay duge su quan tdm. Nguyén
tac hwong liéu thé trong sin phim huong liéu khong 16n nhung né déng
vai trd quyét.dinh trong thanh phdn huong liéu vi né cé tinh bén vimng,
néng nhiét va kich thich. Musk, xiret, ambergris 1a dai dién cho nhém
ndy, chiing thudng thu duge bang cich chiét v6i EtOH tir cdc tuyén bai
1iét clia dong vat vi du ambergris chiét tir tuyén tinh dich cta c4 voi,
ching tham gia vio thanh phin huong liéu nhu mot tic nhan lam duom
mdi. Ch4t thom thién nhién duge san xuit theo ba phuong phéip chinh sau
day: phuong phap cAt; phuong phédp chiét va phuong phép ép. .

5.3.1. Cic phuong phap cat

Phuwong phdp cit 1a phuong phép vat ly phan tich céc chit long.
N6 la phwong phép rat quan trong va phé bién trong phong thi nghiém va
trong cong nghiép.

Phuong phép cat dugc 4p dung dé phan tich va tinh ché cic chat
¢S nhiét do soi thap hon 300°C. Dya vio nhiét d6 s6i khic nhau cha cdc
chat 1éng trong hén hop ma ngudi ta phan tich chiing ra khéi hén. hop
bang phuong phép cit.

Cit 12 mot qué trinh chuyén chét lang thanh hoi sau dé déng tu
hoi thanh 16ng. D& chuyén ch4t 1éng thanh hoi ngudi ta dun s6i chiing
bing nhiét; dé chuyén hoi thanh Idng ngudi ta déng tu ching bing cach
lam lanh. Mot chdt long s6i khi dp sudt hoi cha né bing dp suat bén
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ngoai. Khi dp suat bén ngoai giam thi nhiét d6 s6i ciing gidm. Do dé mot
chét 16ng nguyén chit bao gid ciing c6 mot nhiét d6 soi xdc dinh & mot
4p sudt xac dinh. Vi dy, 6 100°C/760mmHg nudc nguyén chat soi.

5.3.1.1. Cat don o dp suét thuong

Mot hé chit long hai cdu tr A va B tan hoan toan vao nhau dugc
goi l1a 1a 1y tudng khi luc tuong tac gilra cac phan tir cung loai giong hét
luc tuwong tdc gita cdc phan tr khic loai, entanpy riéng phin cta né
khong phu thudc vao ndng do va bing entanpy mol cia céc thanh phin
nguyén chat. Nhu thé hé 1y tudng tuan theo dinh luat Raoult, nghia la dp
sudt hoi rieng phdn cia mot thanh phdn ty 1& vdi mol phén cla né trong
hén hgp long. Néu goi m, va my ta dp sudt hoi riéng phdn ctia A va B
trong pha hoi, P, va Py la 4p suit hoi bao hoa cia A va B khi chiing
nguyén chat; x, va xz la mol phédn cia A va B trong pha 16ng. Ta c6:

m, = Pyx, : (5.1)
mg = Py.xg - (5.2)

Né&u goi P 1a dp sudt chung clia hén hgp; Y, va Y 1a mol phin ctia

A va B trong pha hoi. Ta cé: | '

mA = PYA (5'3)
mg=PYy 5.4)
T (5.1), (5.2), (5.3) va (5.4) ta c6:
y P X
A (5.5)

l-y. P, Xs
Vihé hai cdu tdnényg=1 -y, va xy = 1- X, nén ta cé:
Ya P, Xa

= —"x | (5.6)
l-ys P, 1 -X;
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A

Dat ~4
. PH

= o va goi né 1a hé s6 tich ta c6 cong thitc todn hoc cho
cat don :

Ya Xa
=a
1 —ya 1 -X,

Biéu thifc ndy cho thay hé sé tich « cang 1dn nghia 1a nhiét do so6i
cha A va B cang cdch xa nhau thi kha nang tich ching ra khéi nhau cang
I6n. Thuc nghiém cho thay khi cdc thanh phan c¢é nhiét do s6i cich nhau
khong thap hon 80°C thi ¢6 thé tach ching ra khoi nhau mot cach hoan
toan. Vi th¢ phuong phép ciat don dugc dp dung rong rdi trong viéc tinh
ché€ va san xuit char thom.

(5.6)

M6i quan hé gitta thanh phan cla pha hoi va thianh phin cta pha
16ng tuong dng dugec mo ta trén bidu dé can bang pha, cic dudng cong
can bang dugc xay dung 't mot nhiét dé khong déi hay mot dp suat khong
déi. -

V&i cdc hén hop 1y tudng nhu hén hgp A va B thi biéu d6 cén
bang pha clia né dugc chi ra trén hinh 5.10.

\
I 08 A
Ya 0.6
B
0.4
0.2
0,2 0.4 06 0.8 1
XA

Hinh 5.10. Biéu dd cac dudng cong can bling pha 16ng hai clia cic ciu tir
¢6 do bay hdi khiac nhau
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Biéu dd nay cho thdy A c6 do bay hai 16n hon B (nhiét d6 soi thap
hon B) nén dudng cong can bang hoi va pha 16ng clia né vong xa dudng
phan gidc cha bi€u d6 hon so véi dudng cong can bing pha cla B.

Cic hén hop khéng 1y tudng chiém dai da s6 trong thyc t€. Cic
thanh phan ctia hdn hop khéng 1y tudng khong hoat dong doc lap vdi
nhau va khéng tuan theo phwong trinh Raoult ma theo phuong trinh
Clausius - Clapeyron. Do d6 cic dudng cong cin bang pha cua hén hop
khong 1y tudng thudng cit dudng phéan gidc cla biéu do can bang pha &
mot diém ndo dé tuy theo diac diém ctia hdn hop. Tai giao diém ciha hai
dudng nay hon hop c6 thanh phdn cia pha hoi va pha long giong nhau,
nén hén hgp s6i & mot nhiét d6 khong d6i va thanh phan khong déi & mot
4p sudt xdc dinh. Ngudi ta goi hén hop nay 1a kén hop ddng phi.

Vi du hén hop khong 1y tuang HNO, va nude ¢6 « < 1, 4p sudt hoi
13 cure tiéu va déing phi 1a cuc dai (dudng | hinh 5.11). Hén hgp EtOH va
nudc ¢é a > 1, dp sudt hoi cuc dai va ding phi cuc tiéu (dudng 2 biéu dé
5.11).

% mol pha hdi

% mol pha léng

Hinh 5.11. Bidu d8 can bAng pha etia HNO, - H,0 va EtOH - H,0

Hén hop ding phi EtOH vA H,0 c6 thanh phén c6 dinh 95,57%
EtOH va 4,43% H,0 theo thé tich, s6i c6 dinh 78,15°C/760mmHg, c6 tén
thuong mai con 96. Vi nhiét 6 s6i clia hdn hop ding phi nay thip hon
nhiét d6 s6i cla nuéc 100°C/760mmHg vi etanol nguyén chat
78,5°C/760mmHg nén trong cong nghiép san xuét cén tir ngii c6c v ri

77



dudng theo phuong phidp 1én men ngudi ta chi thu duge c6n 96 ma khong
thu duoc con tuyét d6i. Mudn cé etanol tuyét d6i nguoi ta phai ap dung
cdc phuong phép vat 1y hay héa hoc d€ phd dang phi sau d6 tinh ché lai.

5.3.1.2. Phuong phdp cat phén doan

Dé phan lap cdc chat 16ng cé nhiét do s6i gdn nhau ngudi ta khéng
thé 4p dung phuong phdp cit don ma phai dp dung phuong phép cit phan
doan.

C6 thé coi cét phan doan 1a thuc hién mét chudi 1in cat don lién
ti€p nhau. Do d6 biéu thic cit phan doan dugc xay dung trén biéu thic
cat don (5.6).

Yia : Xia
= a

I =y L —xa

(5.6)

V& phii cia biéu thic nay la thanh phin hoi cua lan cat thit nhét
va ciing la thanh phan long cla lan cét thit hai. Do dé, mol phdn cla chat
dé bay hai & pha 1dng trong l4n cat thif hai thi ta coé:

Xaa Yia

= o
l"‘wng ' 1 —ya

(5.7)

Vi goi y,, 12 mol phan ctia pha hoi trong 14n cit thif hai ta cé biéu
thitc ciia 14n cét thy hai la:
Y2a Xaa
= o
1= ys, 1 — 54

(5.8)

Tt (5.6), (5.7) va (5.8), ta cé: » v

Yaa [ Xia ] 2[ Xia ]
= Qa - =0, .
L=y, . 1 —x,, I =xa

W

Mét cich tuong ty khi ti€n hanh cat n Ian thi biéu thic toan hoc la:
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yll x
AR a“[ A ] (5.9)
1= YA 1 —x), .

Biéu thitc nay cho thdy thanh phan dé bay hoi A dugc lam giau
d4n lén qua moi lan cat va dat d&€n do tinh khiét cao khi n 16n. Nhu thé do
tinh khiét cia thanh phan dé bay hoi phu thudc vao s6 1an cat hay con goi
1a s@ dia 1y thuyét.

Thiét bi cit phan doan c6 dién la cot cat c6 nhiéu dia cit duogc
thiét k€ theo nguyén tic ngugc dong nghia 1a pha hoi di tir ddy cot len
trén diu cot con pha long thi di tir diu cot xudng ddy, mbi dia cdt lam
viéc nhu mot 1dn cat don (xem hinh 5.12).

R

y (phan s& mol)
170
Ya
Y3

Y2

Y1

1
{
{
{
L
3
'
\

0 X3 X2 X3 X4 1)0
x (phan s§ mol)

Hinh 5.12. X4¢ dinh bing d6 thi $8 dia ly thuyét
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Véi muc dich tang su ti€p xdc gita pha hoi va pha long hoi luu
ngudi ta thiét k&€ hé sinh han & diu cot. Dé ¢6 s can bing nhiét dong
gilia hai pha long va hoi trong qua trinh chuyén pha trong cot c&n Xac
dinh ty 1& gia s6 dia 1y thuyét va chiéu cao cia cot. S6 dia 1y thuyét phu
thudc vao khoang tréng chung va vao sy chuyén khéi trong cot, nghia 13
phu thudc vao ciu tric cla ¢ot. Mébi loai cot cin phai tinh todn va thiét k&
sao cho moi dia ly thuyét trong cot déu duge tang cudng tiép xic giita
pha hoi va pha long héi luu trong sur cdn bing nhiét dong.

SG dia 1y thuyét cyc ti€u ciia mot cot cdt dé cat mét hén hop nao
46 ¢6 thé duge xdc dinh theo hai phuong phap sau:

¢ Phuong phap thif nhat theo biéu dé pha ma s6 dia 1y thuyét duge
x4c dinh giifa hai dudng cong cin bing pha (hinh 5.12).

e Phuong phdp thit hai theo mol phédn cia thanh phén dé bay hoi &
dau cot va & ndi cat két hop véi hé 56 ta c6:

Xa (1 — xa)

Ig
(1-x,) X
S6 dia Iy thuyét = A L
Igat

x, - mol phdn ctia thanh phdn d& bay hi & ddu cét;

x5 - mol phdn cha thanh phdn dé bay hoi § ddy cat.

D6 tinh khiét cia san pham phu thudc rat nhiéu vao dé héi ha clia
pha 16ng, nén ngudi ta quan tam dén ty 1¢ hoi Iwu. Ty I¢ hoi hn 1a ty 1€
thé tich cha chit 15ng 1y ra khoi cot va chat 16ng quay trd lai cor. Théng
thuong ty 1& nay 12 1/5 hay 1/10 tuy theo do phiic tap cia hén hgp.

Po tinh khiét cia san pham ciing phu thudc rat 16n vao hiéu qua
phan tich cla cOt, nghia 13 vio-s6 dia 1y thuyét cia cot, nhat 1a véi cic
hén hop chit long ma nhiét do so6i clia cdc thanh phin qua gdn nhau. Vi
thé ngudi ta luén ludn quan tdm cai ti€n k§ thuat d€ nang cao s6 dia ly
thuyét cha cét. Hau hét céc cai ti€n déu chd trong tang cudng su ti€p xiic
gilfa hai pha hoi va long trong can biang nhiét dong ciing nhu khoéng
khong t8i wu cla chuyén khéi trong cot. Theo huéng ndy ngudi ta thay
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c6t dia bing cot nhéi nghia 1 ngudi ta sit dung cdc vat nhéi khdc nhau
nhu 16 xo kim loai, yén ngua bing su, vanh Khuyén thily tinh .... vio c6t
cat sao cho ching chiém khoang 70 - 80% kha nang thoat hoi. Trong
hinh 5.13 mot s6 vi du vé chét nhéi cot.

&~ 8

Yén ngua su Yén ngya su

Vong kim loai
Cascade

Vd"% kim foai Yé&n ngua kim loai
kiéu Pall

\

Hinh 5.13
Khi lam viéc véi c6t nhéi cin chi y cac yéu 16 anh hudng dén kha
ning lam viéc cla cot sau ddy: 1- phan b6 cla cdc vat nhdi sao cho pha
long dé dang di qua duge d cac khoang tréng va thim w6t toan bd mat
ngoai cla chiing; 2- phéi 1ip c6t hoan toin thing ding, thuc 1€ cho thay
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chi cin nghiéng c6t 1% do nghiéng thi hi¢u qua lam viéc cha cot giam di
50 - 70% hiéu qua thuc cua né; 3- bd phan sinh han & ddu cét phai bao
dam ngung tu hdu nhu 100% pha hoi lén diu cot, ¢d nhu the hiéu suit san
phim mdi cao; 4- hiéu qua phan tich ciia cot dat két qua 6t khi cot c6 6
hiéu ing thanh héi luu 18n, nghia la khi pha 1ong d& dang di tir chit nhdi
dén thanh cot va dén cdc chd doc khuyét trong cot.

V€ sau ngudt ta ché tao cot cdt ¢6 tru quay. Nguyén tic lam viéc
cua cot nay 1a pha hoi di theo khe hé gita thanh cot va thanh tru quay ma
1én diu cot. Vi tru gita quay nén cic phan tr hoi phai di theo dudng xody
Xodn 6c va thudng xuyén va cham vao thanh ¢dt cé pha long, di xuéng.
Chinh sir chuyén dong nay ma kha nang tiép xic giifa pha hoi va pha long
rdt 16n, nén hiéu qua phan tich rat cao. Cot cit hiéu qua nhat 1a cot
Darkine - Elaner Spinning Band. N6 cho phép phan tich duge cdc chat ¢é
nhiét d6 s6i chénh léch nhau 1"C. Vi thé né 14 mot cong cu dic Iuc cho
nghién citu chit thom va tinh dau.

5.3.1.3. Phuong phap cat chdn khéng

C6 rat nhiéu chit & nhiét d6 s6i binh thuong clia chiing, ching da
bi bién chat; cdc chat cé nhiét d6 so6i cao khi ti€n hanh cit, ching thudng
bi oxy héd, polime héa, dong phan-hég ... nghia 1a bi bién chat do tic
dung cla nhiét. V6i nhitng chit min cdm véi nhiét nhu vy, ngudi ta
khéng thé ti€n hanh tinh ch€ hay phan tich ching bing phuong phép cat
& 4p sudt khong khi ma phai tié€n hanh & dp sudt thap - cat chan khong.

Nhu dd trinh bay & trén, nhiét d¢ s6i clia mot chat 1ong phu thude
rat I6n vao 4p sudt trén bé mat cha né. Néu 4p sudt nay gidm thi nhiét do
sOi cua né ciing giam theo. Dya vao tinh chét nay, ngudi ta ti€n hanh cat
chan khong bing cdch gidm dp sudt hic cat bing mdy hidt chan khong.
Véi cdc mdy hit 16t ngudi ta c6 thé gidm 4p sudt cat tir 760mnHg & dp
suat thudng xudng ap suit 1-2mmHg tham chi xuéng 10 - 102 mmHg.
Nhu vay rhiét do s6i cua chat cé thé giam dén hang tram d6. Vi du nudc
nguyén chat d dp sudt thudng (760mmHg) s6i & 100°C nhung khi ha dp
sudt xudéng 10mmHg thi chi s6i & 10°C.

§
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Chinh su thuan lgi ndy ma hu hét cdc chat thom va tinh dau déu
duge tinh ché€ va phan tich & dp suat thdp khi chiing 1a chat long. Tat ca
cac phuong phdp cit don cit phan doan déu c6 thé thuc hién & 4p suat
thap. Vé&i phuong phép nay chat thom khong bi bi€n dang do nhiét, khéng
bi khét, bi kheé, bi oxy héa ... Do dé chat lugng mui rat tt.

5.3.1.4. Phuong phap cét vdi nudc

Phuong phap nay thudng ding dé€ diéu ché tinh ddu tir nguyén liéu
thuc vat va dung dé€ tinh ché tinh ddu khi ching bi bién chat. N6 chi p
dung cho nhiing chdt khong tan hay it tan trong nuéc. C6 hai cach dé thuc
hién phuong phap nay:

a) Cat truc tiép voi nuoc

N6 duoc dp dung dé diéu ché tinh ddu tir nguyén liéu thuc vat nhu
1€, cu, than, vo, 14, hoa, qua, hat. T4t ca nguyén liéu can phai x{r 1y trude
hic dua vio cat tinh dau. Tu$ theo loai nguyén liéu ma ngudi ta chon
phuong phép xir ly thich hgp.

Tat ca cic phuong phdp déu nhim pha v& cdc lién két gitra tinh
diu va nguyén liéu, tang cudng sy ti€p xic giita nudc véi nguyén lidu. Vi
du d6i vdi c4c loai ré ca nhu gitng, nghé, ngudi ta thii ngang chiing thanh
cic 16p mong 1-3mm. Con nguyén liéu la 14 nhu 14 s3, 14 huong nhu thi
ngudi ta dap nét hay thdi ngang dai 1-2cm. D3&i véi than gb nhu gb pomu
thi phai bao mong hay nghién nho: D&i v6i va nhu v qué ciing vay.

Ngudi ta cho nguyén liéu di xir 1y vao ndi cit, cho ngap nudc réi
gia nhiét cho so6i déu va manh. Hoi nudc soi kéo theo hoi cha tinh dau
dén binh 1am lanh. G day ching bi ngung tu thinh hén hop tinh ddu va
nudc. Do tinh dau khéng tan vao nudc nén tdch thanh 16p. Tuy theo ty
trong cla tinh ddu Ién hon hay nho hon nuéc ma tinh ddu chim xuéng
ddy hay néi lén trén mat nudc. Diing binh chiét ngudi ta chiét tinh dau ra,
réi bdo hoa NaCl vio nudc con lai va ding dung mai dé€ chiét phan tinh
dau con khuéch tin trong nude. Qud trinh cat ti€én hanh cho dén khi di ra
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c6 phan dng am véi dung dich KMnO, 0,5% hoic cat dii mot lugng nudc
tinh theo céng thic sau day dya trén co s6 dinh luat Dalton:

Wtd Pn Mn
WI) =
PyM,
trong dé: W, - luong tinh ddu c6 trong nguyén liéu,

W, - lugng nudc cin cat dé cdt hét luong tinh du;
W, P, - dp suat hoi bdo hoda cla tinh ddu khi ching
nguyén chat thudng 148y theo thanh phin chinh;
M, - phéan tr lugng trung binh ctia céc thanh phan chinh cé
trong tinh dau;
P, va M, - dp sudt hoi bdo hoa va phan tir lugng cia nudc.
Pai véi cdc tinh ddu ¢ nhiét do s6i cao, ngudi ta thudng cho thém
15% NaCl dé nang nhiét dg cat 1én trén 100°C 1am nhu vay hiéu suat cat
s€ tSt hon. o
b) Cat vdi hoi nuoc
Ngudi ta bién nuéc thanh hai r6i cho luéng hoi nuée di qua
nguyén liéu tir dudi 1én. Trong qui trinh di qua nguyén liéu c6 tinh dau,
hoi nudce 16i kéo hoi tinh ddu va mang dén bo phan lam lanh. 3 day
ching bi déng tu thanh hon hop 16ng tinh ddu vd nude. Cich xir Iy hén
hop nay ciing giéng nhu trén.
Uu diém cilta phuong phédp nay 1a ¢6 thé gia nhiét cho luéng hoi
nudc dé c6 nhiét 46 nhu ¥ mudn trude hic di vao nguyén liéu. Chinh vi.
thé né thudng dugc 4dp dung dé€ cat cdc tinh dau khé c4t, nhiét d6 s6i cao.

5.3.2. Phuong phap chiét

Dua vao kha nang hoa tan khdc nhau cia mot chat trong cdc dung
moi khdc nhau, ngudi ta dua ra phuong phap phan tich ching goi 12
phuong phdp chiét.
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Phuong phdp chiét 1a phuong phép c8 nhat, nhung quan trong nhat
trong diéu ché chat thom. Phuong phdp ndy cho phép chuyén mot hay
mét hén hgp cdc chit ndm trong mot chdt ran hay trong mét dung dich
vao dung méi sau d6 loai dung méi va thu ching.

Néu chat bi chiét-duge tich ra khoi moi trudng rin biang dung
moi thi goi 1a chiét'rfin - 16ng, con chat bi chrét duge tich ra khoi moi
truong long (dung dich) biang dung mai thi goi 1a chiét long - 1dng.

Chiét rdn - long va chiét 1ong - 10ng déu c6 cang mot ban chat 1a
dua vao kha nang hoa tan ctia dung moi d6i véi chit bi chiét.

Néu kha nang hoa tan cia dung méi d6i vai chat bt chiét 16n hon
luc lién két ciia chdt bi chiét vai moi truong ran hay kha nang hoa tan
cua né d6i véi moi trudng long thi dung moi dé duge chon dé chiét chat
bi chiét, néu nguoc lai thi dung méi d6 khong dung duge. Nhur vay diéu
quan trong nhat trong phuong phdp chiét la kha niang hoa tan ctia dung
moi d6i vai chit bi chiét. Kha nang hoa tan nay cla dung moéi dua vao do
phan cyc clha dung moi va do phan cuc cta chat bi chiét va tuan theo
nguyén ly "ddng nhat" nghia 12 dung méi cé cyc hoda tan chat cé cuc,
dung méi khong cyc hoa tan chdt khéng cyc va nguge lai 1a khéng thuc
hién duoc, nghia l1a dung méi ¢6 cuc khong hoda tan chat khéng cuc.

Ngoai ra dung moéi khong duoce tvong tdc héa hoc vai chat hoa tan
ciing nhu cic chit trong moi trudng va thi€t bi, dac biét khong dugc hoa
tan vio moi trudng chiét vi ¢6 nhiét do soi cang thdp cang t6t dé dé
dang loai bo noé ra khoi chit bi chiét.

Dé chon dung moi cho chiét mot chat ndo d6é ngudi ta phai can cit
vio dic tinh cia dung moi (bang S.1).
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5.3.2.1. Chiét ran -16ng

Chiét rin - 16ng 1a chiét cdc chat thom nam trong mai trudng ran.
Vi du chiét cafein ra khoi ca phé, chiét tinh déu chanh khoi qua chanh.
Chiét rin - 16ng 1a phuong phdp r4t phé bién. Né dwoc ap dung trong
cobng nghé thuc pham dé chiét chit thom, trong cong nghé dugc phim dé
chiét cic chat lam thuéc trong cay, trong cong nghé m§ phdm dé chiét
cac huong liéu cho pha ché€ my pham...

Qua trinh chiét ran - 16ng kha don gian.

Ngudi ta ngdm nguyén liéu vao dung moi mot thoi gian nhat
dinh, réi loc dich chiét ra, loai dung moéi va thu san phim chiét. Cich
chiét nly goi 12 chiét ngam gidn doan. Ngudi ta ¢ thé cho dung méi di
qua nguyén liéu mot cach lién tuc dé hda tan chdt bi chiél, sau dé loai
dung moi va thu san pham chiét. Cdch chiét ndy goi la chiét lién tuc
(chiét Xoxlec).

Méi phuong phédp nhu vay c6 thé thuc hién & nhiét do thudng hay
& mot nhiét do néng xdc dinh. D€ thuc hién chiét cé hiéu qua cédn chi y
cdc vin dé€ sau day: '

a) Xt ly chc nguyén liéu trude luc chiét

Ch4t bj chiét thumg phan b trong nguyén liéu, lien két véi
‘nguyén lieu va dugc ng:uyen litu che chd. Do d6 d€ chiét dugc ching
ngudi ta phai xir 1y nguyén liéu d€ gidi phéng ching ra hay tao diéu kién
cho chiing ti€p xic v6i dung moi dé dung mai tuong tic véi ching va hoa
tan chiing. \

Vi du, vi tinh ddu trong qua chanh tap trung & vé qua, con trong
céc mui va rudt qua hau nhu khong cé tinh dau. Do d6 viéc xir 1y t6t
nhat & day 1a got vo chanh ra khoi qua, sau dé ti€n hanh chiét.

b) Chon dung méi dé chiét

Ké&t qua chiét phu thudc vio dac tinh dung méi. Nén su lua chon
dung moi 12 quan trong hing ddu cho két qua chiét. D& chon diing dung
moi cho chiét trudc hét phai b hiéu biét sau sic vé dac tinh cua chat b
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chiét ma truée hét 1a thanh phin héa hoc cdu tric phan tr dé tir d6 suy ra
dic tinh vat 1y nhu do phan cuc, hing s6 dién moj, tinh tan ... cta chat bi
chiét. Trén co s& hiéu biét ndy ma so sdnh ching véi cic dic tinh cia cic
dung moi (bang 5.1) ma chon dung méi sao cho hiéu suét chiét la tot nhat
vi an todn trong qud trinh st dung.

Vi du dé chiél cdc hydrocacbon terpenoit thi ngudi ta phai hiu
ring day la hop chdt kém phan cuc, hiang s6 dién mai thap vi ching chira
cic lién két kém phan cuc, day 1a hop chat ky nuée (vi phan i chi chita
cacbon va hydro. Tir 46 chon dung moéi tot nhat 1a cic dung mai kém
phin cuc nhu hexan, benzen, xyclohexan ... Ngugc lai dé chiét cdc chat
c6 do phan cuc 16n. hing s6 dién moi cao nhu cic ancol terpenic,
flavonoit, axit cacboxylic ... thi phai chon dung méi ¢6 do phan cuc 1dn,
hing s6 dién mai cao nhu metanol, n-butanol ...

Néu trong nguyén liéu c¢6 nhiéu chat tir khong phin cuc dén phan
cuc 1on ma cdc chat d6 rat can cho nghién ctu (hi ngudi ta lai dp dung
phuong phip chiét phin 1dp theo d6 phan cuc tang dan cua dung mai (hay
hiing s6 dién mai tang dadn). Vi duy, lic ddu chiét bing n-hexan (hing s6
dién méi 1a 1,9), sau d6 chiét bang ety axetat (hing s6 dién méi 1a 6) va
cudi cing chiét bang metano! (hing s& dién mai 1a 32,6). Nhy vay ngudi
ta thu duoc ba nhém chat san pham chiél tir khong phan cuc 1 sin pham
cha chiét bing n-hexan dén  phan cyc 16n 1a san pham chiét bing
metanol. Sau dé tuy theo yéu ciu st dung mi ngudi ta diung sin phim
cua dung moi chiét thich hop. Phuong phdp nay cho phép tin dung dugc
rat nhiéu chat rong nguyén liéu, hay nhicu sin phim tr mét nguyén
liéu.

Cin chi y ring tinh hda tan cla cic chat vao dung moéi cé tinh
tuong déi, vi qui trinh nay phu thudc rat nhiéu yéu t6 nhat 1a yéu 16
khuéch tin do nhiér. Vi thé ngudi ta khong thé néi cic chit cb cuc
khong tan hoan toan vao dung moi khong cuc va nguoc lai. Cho nén cd
moOt phuong phap chiét khic 1a dung mot dung moéi ¢6 46 phan cuc xic
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dinh, vi dy, etanol, sau d6 chiét lai san phidm cia né biang cic dung moéi
c6 d6 phan cuc khiac nhau.

¢) Chon phuong phdp chiét

Tuy theo dac tinh cua nguyén liéu bi chiét, chat bi chiét va dic
diém cua dung mo6i ma ngudi ta chon phuong phdp chiét thich hop. Véi
cic nguyén lidu chiét ¢6 nhi€u chat bot, chit bi chiét dé bi bién dang vi
nhiét, dung moi c6 nhiét d¢ bay hot thap, ngudi ta thudng chon phuong
phip chiét ng