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MO DAU

Tir xa xua, ong cha ta dd biét st dung cac cdy co trong thién nhién dé
lam thudc cling nhu cac ché pham sinh hoc nham ting cudng va bao vé sic
khoe ctia minh. Nudc Viét Nam nam trong khu vuc nhiét déi, gié mua, thuan
tién cho nhiéu loai thao dugc phat trién, trong do cé cay Géc. Cac bd phan
ctia Gac ¢ nhiéu cong ning khac nhau, trong d6 dau Géac da duoc chiét xuat
dé dung nhu mét loai thyc pham chitc ning nham ting cudng sirc dé khang,
chdng 130 hoa té bao, cung cip vitamin, ... cho co thé.

Dau Gac c6 chira nhiéu nhiéu chat b dudng, trong d6 ¢ cac axit béo
no va khong no ma vai tro cua cac axit béo khong no la quan trong hon ca.
Hién nay da c6 nhiéu phuong phap phén tich cac axit béo khong no véi nhidu
ki thuat khac nhau, tuy nhién khi ap dung trong dau Gac thi co rat it cong
trinh cong b mot cach ti mi va chi tiét.

Pé dong gop thém phuong phap phén tich cho ddi twong nay, chung toi
tién hanh nghién ciru cac diéu kién tach ciing nhu xac dinh dong thoi hai axit
béo khong no c6 ham lugng cao trong dau Gac 1a axit oleic va axit linoleic

bang phuong phap sic ky khi (GC) sir dung detector FID.



CHUONG 1: TONG QUAN
1.1. Cay Géc va diu Gic
1.1.1. Cay Géc

Gac c6 tén khoa hoc 14 Momordica cochinchinesis (Lour.) Spreng, ho
Bi (Cucurbitaaceae) bo Violales. Gac con c6 tén khiac 1a Muricia
cochinchinensis Lour., Momordica macrophuylla Gage, Momordica mixta
Roxburgh.

O mét sb6 nudce, Gac duoc goi 1a: Moc Miét (Trung Qudc), Spiny bitter-
cucumber, Chinese bitter-cucumber, Chinese cucumber (Anh), Margones a
piquants (Phap), Makkao (Kho me) [1,5].
1.1.1.1. Pdc diém thyc vit

Gac 1a loai cdy than thao day leo thudc chi Mudp dang. Cay gic leo
khoe, chiéu dai c¢6 thé dén 15m. Than day co tiét dién goc. La gac nhin, thuy
hinh chan vit phan ra tir 3 dén 5 dé, dai 8-18 cm. Géc 1a loai don tinh khac
gbc (dioecious). Hoa sic vang. Qua hinh tron, sic xanh, khi chin chuyén sang
mau d6 cam, dudong kinh 15-20 cm. Vo gic c6 gai rAm. B6 ra mdi qua thuong
c6 sau mai. Thit gic mau do cam. Hat gc mau nau thim, hinh dep, ¢ khia.
Gac trd hoa mua hé sang mua thu, dén mua dong méi chin. Mdi nim géc chi
thu hoach dugc mét mua. Do vu thu hoach twong ddi ngan (vao khoang thang
12 hay thang 1), nén gic it phd bién hon céc loai qua khac.
1.1.1.2. Thu hdi

Qua Gac chin hai vé, dem bo ngang, vét hat véi ca mang do. Néu dé
niu xo6i thi dung hat véi ca mang do tron véi gao (c6 thé thém it ruou). Néu
dé ché dau thi phai phoi hay sdy kho hat t&i khi khong con con dinh tay. Boc
liy 16p mang hat rdi lai phoi hay say kho & nhiét do thap (60 — 70°C).



1.1.1.3. Cong dung cuia cdac b phan

Hat Géc (Semen Momordicae) thuong dugc goi 1a Moc miét tr 13 hat
léiy O qua Géc chin d3 boc vo mang va ché bién kho, da duoc ghi vao Dugc
dién Viét Nam (1983) va Duoc dién Trung Qudc (1963, 2000).

Dau Géc (Oleum Momordicae) ép tir mang do bao xung quanh hat da
phoi hay siy kho va da dugc ghi vao Dugc dién Viét Nam I (1971).
R& Géc (Radix Momordicae) con goi 1a Phong ky nam 1a ré cdy Géc thu hai

vao mua dong da phoi kho.

1.1.2. Dau Gac

1.1.2.1. Cdc phwong phdp sin xudt

Mudn ché dau Gic, trude hét siy kho mang hat Géc, sau d6 tan nho roi
ap dung mot trong cac phuong phép sau [3]:

- Chiét bang dung moéi ete dau hoa: Ly kiét bang dung moéi ete dau
hoa, sau d6 thu hoi ete dau hoa bang cach dun cach thily trong méi trudng khi
tro, cin con lai 1a dau Géc.

- Ep: Mang d6 d3 siy kho, tan nho dem do 1én rdi ép.

- Phuong phap thii cong nghiép: Mang hat Gac da sdy kho tan nho cho
vao chao dau lac hay m& lon da dun néng ¢ nhiét do 60 — 70°C. Dau lac hay
m& lon s& hoa tan chit dau chta trong mang dau Géc.

Dau Gac sau do dugc bdo quan trong chai mau nau, dong day, nut kin.

1.1.2.2. Tinh chit Iy héa
- Dau Géc la chat long, sanh, trong, mau d6 mau, mui thom ngot dac
biét, vi béo, khong khé cb. Néu dé 1au hodc 6 nhiét d6 0 — 5°C xuat hién
can, can d6 1a céc tinh thé carotenoid.

- Do hoa tan: D& tan trong ete dau hoa, cloroform va ete.

- Tytrong: D=0,9151-0,9156 g/cm3 & 15°C.



- Chi sb khuc xa: 1,4681 — 1,4685 [2].
- Thanh phan héa hoc: 100g dau nay c6 150 - 175mg B - caroten, khoang
4g lycopen va 12mg alpha tocopherol (vitamin E thién nhién). Axit
panmitic (33,4%), axit stearic (7,9%), dac biét 1a cac axit khong no nhu
axit oleic (44%) va axit linoleic (14,7%) 14 hai axit béo rat can thiét cho
co thé. Dau Gac cling con chtra cac vi luong can thiét nhu: sat, déng,
coban, kali va kém ...[1,5].
1.1.2.3. Tac dung sinh hoc va cong dung

Khi vao co thé, p - caroten (chat tién vitamin A) s& dugc chuyén hoa
thanh vitamin A tuy theo nhu cau, vi vy khi dung dau gic, khong c6 hién
tugng thira vitamin A. Ham lugng vitamin A trong dau gic cao gap 1,8 1an so
v6i dau gan cé thu, gp 15 1an so véi ca ca rot va gip 68 1an so véi qua ca
chua. Pay 1a ngudn vitamin A thién nhién rat quy gia, cé tac dung phong
ngira va chita bénh thiéu vitamin A, 13 nguyén nhan gy kho giac mac mat,
bénh quang ga, suy dinh dudng va cham 1én ¢ tré em. Cac thudc vitamin A
trén thi truong 1a chat tong hop, néu udng qua nhiéu sé co hai, dic biét gay
nguy co giy xuong hang & phu nit. Néu khong c6 chi dinh cua thay thudc thi
khong nén udng tryc tiép vitamin A ma can thay thé bang cac loai thic an co
chét B - caroten thién nhién 1a ngudn cung cap vitamin A gitp co thé dé& hap

thu an toan va khong doc hai cho gan.

Dau gic con c¢6 ham luong lycopen rat cao nén c6 tac dung lam giam
nguy co ung thu (nhat 12 ung thu tuyén tién liét va ung thu da day). p -
caroten va lycopen 1a cac chét carotenoid, loai chit chéng oxy hoda cua thuc
vat ¢o tac dung don sach cac gbc ty do (cac nguyén tir va phén tir ¢ trang thai
khoéng 6n dinh, c6 hoat tinh hoa hoc rat cao) va cac san phim oxy hoa doc hai
do cac gbc tu do sinh ra, gitip co thé khoé manh va kéo dai tudi thanh xuan.

Co theé vi chat carotenoid nhu cai chdi quét rac trong co thé c6 nhiém vu "quét



don" thudng xuyén cac san pham oxy hoa khong nhimng lam cho co thé bi gia
nhanh, ma né con tham gia gdy nhiéu bénh hiém nghéo nhu so vita dong
mach, thoai hoa than kinh, duc thuy tinh thé mét, bénh Alzheimer, viém

nhiém, ung thu...

Dau gic con ¢ tac dung phong ngira va diéu tri bénh viém gan, xo gan
hodc nguy co phat trién ung thu gan, loai trir doc hai cho nguoi lam viéc trong
mdi truong cé chat doc. Gan day, nhiéu cong trinh nghién ciru chi ra rang p -
caroten, lycopen va alpha - tocopherol trong dau gac c6 kha ning 1am mat tac
dung ctia 75% nhiing chat gay bénh ung thu ndi chung, dic biét ung thu vu.
N6 duoc dung cho bénh nhan bi ung thu sau khi cat bé khéi u, sau hoa tri va
xa tri. Axit linoleic trong dau géc 1a mot vitamin F, ¢c6 anh hudng dén chuyén
hoa cac lipit, phospholipit, giup co thé thai bot cholesterol chdng nhiém md
va 1am virng bén thanh mach mau. N6 ciing c6 tac dung bao vé da va ting sirc

chong do cua co thé.

Dau gac con kich thich sinh ra 16p mé méi, 1am cho vét thuong mau

lanh, dé chira cac vét bong, loét va nit k& va ... [4].
1.2. Tong quan vé axit béo khong no

Dau Gac chtra nhiéu céc axit béo no va khong no, trong dé co cac axit
khong no oleic (my) va linoleic (wg) 1a nhi€u hon ca. Pay 1a cac axit quan
trong nhat vi n6 can thiét cho sy phat trién cua co thé con nguoi. Céac axit nay

cling dugc goi la cac vitamin F [7],[12],[30].
1.2.1. Axit linoleic

- Cong thire cdu tao



- Tén IUPAC: axit (9Z, 12Z) — octadeca — 9,12 — dienoic.
- Cong thtrc phan tir : C3H3,0..

- Khéi luong phan ti: 280,45 g.mol.

- Tikhéi: 0,9 g.cm™,

- Diém nong chay: - 5 °C.

- Diém sdi: 229 °C.

- o tan trong metanol : 903,05 g.I™.

- Tén khac: Omega 6.

- Téc dung:

Axit linoleic 1a mot axit béo khong no nhiéu lan dugc sir dung dé sinh tong
hop axit arachidonic va sau d6 1a prostaglandin. Axit linoleic nim trong nhém
cac axit béo can thiét goi 13 cac vitamin F ma co thé chiing ta khong tong hop

duoc [18].

N6 duge tim thay trong lipid ciia méang té bao. N6 ciing c6 nhiéu trong dau
thuc vat cia cac loai hat cdy anh tuc, hoa huéng duong va tinh dau ngd voi

trén 50% khdi luong.

Sy thiéu hut axit linoleic s& ddn dén hién tuwong kho va rung toc [14] kha

ning lanh vét thuong kém [27].



1.2.2. Axit oleic

- Cong thire cdu tao

\/\/\/\/_\/\/\/\/COOH

- Tén IUPAC: axit (9Z) — octadec — 9 — enoic.
- Cong thtrc phan tir : CgH340..

- Khéi lugng phén ti: 282,4614 g.mol™.

- Tikhéi: 0,895 g.cm™,

- Piém néng chay: 14 °C.

- Diém s6i: 360 °C.

- Tén khac: Omega 9.

Tac dung:

Axit béo can cho sy phat trién binh thudng va giup cho mang té bao khoe

manh, can bang lugng hormon va hé thong mién dich.

Axit béo can thiét cho vi¢c tong hop cdc md md, gilt vai tro quan trong

trong viéc can bang muc cholesterol, diéu chinh mirc protagladin, hormon.

Véi da, axit béo cung cap chat dinh dudng, lam cho téc va da éng muot,
khoe manh. N6 ciing ¢6 vai tro trong qua trinh tong hop hormon adrenalin va
hormon sinh duc. Axit béo no ciing c6 tac dung kich thich hé vi khuan c6 ich
trong rudt. Phu ciing mot phan do thiéu cac axit béo. Axit béo c6 loi cho bénh
viém khép, ching gitip viéc van chuyén dan truyén than kinh. Néu thiéu axit

béo c6 thé dan dén kém thong minh va anh hudng dén tri nhé [14].



1.3. Cac phuwong phap phan tich axit béo
1.3.1. Cac phwong phap chung

Céac phuong phap chung thong thudong dung dé xac dinh tong cac axit
béo chir khong thé xac dinh duoc cac axit riéng r&. Co thé chia chung thanh

cac phuong phap sau day:
1.3.1.1. Phwong phdp chudn d¢ héa hoc

Phuong phap chuin d6 hoa hoc dung dé xac dinh cac axit béo voi nong
d6 bang hodc 16n hon 1mM. Phuong phap nay thuong dung dé xac dinh chi

s6 axit trong dau thuc vat va chat béo.
Phuong phap chuan d6 hoa hoc dugc thyc hién theo qui trinh sau:

Can 0,1 dén 10 gam dau hay chit béo, sau d6 hoa tan va dinh mirc
bang hon hop dung méi, etanol 95% va dietylete véi ti 16 thé tich 1a 1:1, dén
50ml. Dung dich sau phan tmg duoc chuin d6 bang dung dich KOH 0,1M

trong metanol voi chi thi 1a phenolphatalein.

Chi sb axit duoc qui ra bang sé6 mg KOH dung dé trung hoa axit béo tu

do c6 trong 1 gam chat béo.

Vao nam 2005, Bahruddin Saad va céc cong su dd két hop phuong
phap tiém dong chay va phuwong phap chuan d6 khi xac dinh cac axit béo tur
do c6 trong dau co. Hé théng 1 kénh va 2 kénh thudc thir dd dugc khao sat
v6i cac thude thir 1an luot 1a phenolphtalein va bromthymol xanh. Phuong
phap trén cho thoi gian phan tich kha nhanh véi sé luong 14 35 — 74 va 21 —
46 mau / gio d6i voi hé thong 1 va 2 kénh. 50 miu dau co da duoc khao sat va
dugc so sanh v&i phuong phap PORIM, két qua cho thiy 2 phwong phap ¢
d6 tuong quan cao (R* = 0,92). Mat khac, phuong phap trén khong bi anh



huong clia mau nén ciia mau khi phd hap thu UV-VIS chi ra rang d¢ hap thu
ctia mau 1a cyc tiéu tai budc song phat hién ciia phenolphthalein (562 nm) va

bromthymol xanh (627 nm) [11].
1.3.1.2. Phwong phdp chudn dé do nhiét (trong méi truwong khéng nwéc)

Phuong phép chuin do do nhiét dya trén ki thuat CETT, Catalyzed
Endpoint Thermometric Titrimetry [29]. K¥ thuat ndy tuong tu nhu chuin do
hoa hoc thong thuong nhung lugng du ion OH™ sau khi trung hoa céc axit béo
trong mau dugc dung lam xuc tac cho mot phan tng toa nhiét manh giira cac
cau tir trong hdn hop dung moéi (axeton va clorofom, 25/2, v/v) ding dé hoa

tan mau cac chat béo hay mau dau.

Phuong phéap st dung mdt dau do nhiét do don gian va cho két qua
phan tich nhanh khi duoc tu dong héa. Thoi gian phan tich thuong chi mét tir
1 — 3 phat v6i do chinh xac cao. Ngoai ra dau do nhiét khong can phai chuan
hoa trudce khi do, thi nghiém tién hanh ¢ diéu kién thuong cling 1a mot thuan

lgi ciia phuong phap.
1.3.1.3. Phwong phap do dwa vao sw tao phirc cia axit béo va kim loai

Dua vao su tao phtic cua cac axit béo va mdt s6 ion kim loai (Cu2+,
Co*") ngudi ta da phat trién phuong phap do quang dé xac dinh chung. Tuy

nhién, cac phuong phép trén c6 do nhay kém va thoi gian phan tich 1au.

Dé cai tién do nhay cua phuong phap nay, Ho R.J. [19] va cac cong su
d3 str dung phuong phap phong xa dé phan tich phuc cua axit béo va “Co.
Mau axit béo sau khi dugc hoa tan trong ung méi n-hexan dugc thém vao
thudc thir Co(NO3), va ®’Co(NO;), trong dung méi n-hexan va clorofom. Sau

khi ly tdm, hon hop sau phan tng tach 16p; phan phtc cua axit béo va kim



loai duoc chiét ra & pha hitu co dem di do hoat d6 phong xa. Két qua dugc so

sanh vo1 dung dich chuan goc cuia cac axit béo.

Vao nam 2005, Marta Bernardez [26] va cac cong su da bién diéu
phuong phap Lowry khi phén tich cac axit béo tu do trong thit c4. Ong da
thay thé dung moi benzen bang dung méi it doc hon 1a xiclohexan. Mau chat
béo lam kho dugc hoa tan trong 3 ml xiclohenxan va tron 1an véi 1 ml thudc
thir dong axetat — pyridin. Sau khi lac déu va li tam, 16p trén cua hdn hop
dugc chiét ra va dem do quang & budc song 715 nm. Két qua cho su twong

quan cao khi so sanh v&i phuong phap chuan do truyén théng.
1.3.1.4. Phwong phdp enzim

Phuong phap enzim ciing dugc ding dé xac dinh luwong nho céac axit
béo tu do ¢6 trong huyét thanh va huyét tuong. Phuong phap dua trén su axyl
hoa cac axit béo mach khong phan nhanh bdi enzim acyl-CoA synthetase
(ACS) tao ra mdt luong tuong duong acyl-CoA va AMP (adenosine
monophosphate). Sau dé st dung cac phan ung ghép cdp cia AMP voi
myokinase (MK), pyruvate kinase (PK) va lactate dehydrogenase (LHD) dé
tao ra NADH (nicotinamide adenine dinucleotide). NADH dugc xac dinh

bang phuong phap huynh quang.

Vao nam 1992, Jebens E. [23] va cic cong su da dung phuong phéap
trén dé xac dinh mot lugng nho cac axit béo bang cach chiét chung véi thude
thur Triton X-100. Cac phép do duoc tién hanh lap lai trong 5 mau clia mau
huyét thanh va huyét twong véi khoang nong do tir 0 dén 2 mmol.I"". Két qua
thu duogc kha t6t v6i hé sd bién thién gitta cic mau va trong mdi mau lan luot

la 1,7 va 4%.

10



1.3.1.5. Phwong phdp quang hoc

Ngay nay, v6i su phat trién ciia may tinh hién dai cing véi cac thuat
toan m&i ma cac phuong phap quang hoc ciing dugc tng dung rong rii dé xac

dinh cac axit béo.

Satoshi Yoshida [32] va cac cong sy dd tng dung phuong phap phd
hdng ngoai chuyén hoa Fourier (FTIR) dé phan tich cac axit béo no va khong
no cé trong cic md niém mac va dugc ing dung phan tich miu mé cta 3
nude 1a Iran, Viét Nam va Indonesia. Phd h6ng ngoai bac hai va thuat toan
binh phuong tdi thiéu riéng phan da duoc ap dung va cho két qua tét. Hau
nhu tat ca cac thanh phan axit béo c6 trong niém mac miéng kha gan nhau khi
so sanh giita gia tri chuén (do bang phuwong phap GC-MS) va gia tri tién doan
dua trén phuong trinh hdi qui. Phuong phéap nay ciing c¢6 thé 4p dung phan

tich axit béo trong cac linh vuc nhu thuc pham, y té du phong hay dich t& hoc.

Vao nam 2008, Di Wu [15] va cac cong su da su dung phuong phép
quang pho can hong ngoai dé xac dinh axit a-linolenic va axit linolenic trong
8 loai dau an va hdn hop ciia ching. Cac tac gia di sir dung phép bién doi
wavelet dé giam kich thude tap s6 liéu dau vao trudce khi cho vao mé hinh hoi
qui binh phuong t4i thiéu riéng phan. Phuong phap trén dugc ddi chiéu véi
phuong phéap binh phuong téi thiéu riéng phan st dung day du dir liéu phd.
Két qua thu duoc cho thiy 2 phuong phap c6 do twong quan cao va do sai
khac nho. Ddi véi axit a-linolenic 1an lugt 1a 0,9345 va 0,0123; con dbi véi
axit linoleic 1a 0,9054 va 0,0437. Phuong phap cho két qua nhanh, chinh xac

va c6 thé ap dung trong nhiéu mau khac nhau.

11



1.3.2. Cac phwong phap sic ky

Tir khi ra doi dén nay, sic ky van ludn 1a phuong phap hiru hiéu nhat
khi can x4c dinh riéng r& cac chit trong cing mot hdn hop. Trong khi dé céac
axit béo hay di cung vo6i nhau va viéc xac dinh riéng bi¢t ching la mdt viéc
lam can thiét. Viéc ap dung cac phuong phap sic ky xac dinh cac axit béo
hién nay 1a phuong phap phd bién va c6 rat nhiéu cong trinh nghién ctu vé
van dé nay. Trong khuon kho cua luan vin chi dé cap dén cac qui trinh nghién

ctru chinh khi sir dung phuong phap sic ky trong phan tich axit béo.
1.3.2.1 Phwong phdp sic ky khi (GC)

Séc ky khi dugc xem 1a phuong phéap hiru hiéu nhét hién nay dung dé
phan tich céc axit béo trong céc loai nén miu khac nhau. Tuy nhién do sic ky
khi chi ap dung d6i véi nhiing chat dé bay hoi trong khi céc axit béo c6 trong
tu nhién da s6 c6 nhiét 6 s6i cao nén chang phai dugce dan xuat héa. Do d6
mot qui trinh x4c dinh axit béo bang sic ky khi thuong bao gém 2 giai doan

chinh 1a din xuét hoa va xac dinh.
a) Cdc phuwong phdp dan xudt héa axit béo:

Trude khi phén tich sac ky khi, viéc 1am dau tién 1a chuyén hoa céc axit
béo thanh cac din xuét d& bay hoi nhu 13 metyl este hay cac dan xuét khac.
Céc lipid trong chit béo, dau thuc vat thuong dugc este hoa dé chuyén
glyxerol thanh cac ancol nhe hon (metanol hay butanol . . . ) trong moi truong

axit (HCI, H,SO,4 hay BF;).

Qua trinh metyl este hoa khong nhiing cé thé thuc hién trong moi
trudng axit, moi truong kiém ddi véi cac axit béo tu do, hay lipid dd duoc

tach ra khéi nén mau ma nd con c6 thé thuc hién truc tiép trong qui trinh mot
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budc bang cach két hop viéc chiét va chéo héa este trong mot lwong nhé mau
kho.

O qui mé 16n, cac metyl este cua axit béo (FAMEs), dugc str dung nhu
1a nhién liéu diesel sinh hoc, duoc diéu ché bang phan tmg chéo hoa este cia

dau thuc vat véi natri metylat, NaOH hay KOH trong méi trudng kho.

Ngoai ra, déi vo1 mot sO muc dich nhat dinh, ching ta c6 thé tao céc

dan xuit khac nhau dbi véi axit béo.
° Este hoa vai xuc tac axit:

Dan xuét thong dung nhét cta axit béo 1a metyl este dugc diéu ché
béng cach dun nong axit béo tu do vd1 mot lugng du metanol khan véi su co

mat cua xuc tac axit, BF;.
+ Hoa chét:
0 Dung dich BF; 14% trong metanol (Altech hodc Sigma),
0 Pentan, chloroform.
+ Qui trinh:

Mot luong nho dich chiét lipid (10 mg) cho vao dng nghiém c6 nit
xoan. Thém vao d6 1 ml BFsy/metanol. Néu chi phan tich trianxylglyxerol hay
sterol este, hodc ching c6 ham lugng cao trong dich chiét thi dich chiét duogc
hoa tan trong 0,75 ml chloroform/metanol (1/1,v/v) va 0,25 ml BFs;/metanol
duoc cho vao. Sau do, dong chit niit xodn, dun néng trong nude soi (hodc bép
cach cat & 100°C). Thoi gian dun tuy thudc dang mau, thong thudng tir 5 — 45
phut.
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()ng nghiém sau d6 dugc lam lanh, thém vao d6 1 ml nudc va 2 ml
pentan. Lic 6ng nghiém trong vong 1 phut, ly tam tai tbc d6 thap va chiét 1iy
pha hitu co & trén. Pentan duoc cho bay hoi va phan du duoc hoa tan trong 50
— 100 pL hexan ngay lap tirc. Dung dich trén duoc dem tiém truc tiép vao cot

sac ky khi.
+ Céac phuong phap khac:

* Vao nam 2008, Ernesto Mendez Antolin va cac cong su [16] da nghién
ctru 5 phuong phép tao din xudt khac nhau khi xac dinh céc axit béo no tir Cas

— Cs6. Céc phuong phép tao dan xuat bao gom:
- Metyl hoa bang diazometan
- Metyl hoa véi hdn hop axit sulfuric — metanol
- Metyl hoa véi hdn hop axit clohidric — metanol
- Metyl hoa véi hon hop BF; — metanol
- Metyl hoa bang N-metyl-N-trimetylsilyltrifloaxetamit.

Sau khi danh gia cac thong s6 nhu gia thanh, tbc d6 phan tich, tinh an
toan, do nhay, cac tac gia két luan phuong phép str dung hdn hop axit sulfuric

— metanol cho két qua tot nhat.

* Phuong phap metyl hoa bang axit clohidric thuong mai tir cac ngudn
khac nhau ciing dugc Ichihara K. va cong su [20] nghién ctru khi xac dinh
axit béo trong cic mau sterol este, trianxylglyxerol, photpholipit. Hiéu suét
qué trinh este hdéa dugc so sanh voi BF; — metanol. Phuong phap cho hi¢u
suét este hoa cao, dén 96% trong khi van str dung hoéa chét ré tién, an toan va

thuan loi, d& kiém. Qui trinh phan tich tom tit nhu sau:
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Hon hop tao dan xuat dugc tao thanh tir 9,7 ml dung dich HCI dic
(35%, v/v) pha loang véi 41,5 ml metanol va dugc giit trong ti lanh. Mau
chit béo duogc hoa tan trong 0,2 ml toluen, sau d6 thém tiép 1,50 ml metanol
va 0,3 ml hdn hop tao din xuit. Ong nghiém duoc lic manh va dun néng &
100°C trong 1 gio. Sau khi 1am lanh, thém vao hdn hop 1 ml n-hexan va 1 ml

nudc, chiét 1ay 16p metyl este & pha n-hexan.
o Chéo hoéa este bang xic tac bazo:

Céc este cua axit béo khi c6 sy hién dién ctuia cdc ancolat trong moi
truong du ancol s€ xdy ra sy chéo hda este tao thanh mdt este madi. Nho tinh
chat nay ma ta co thé chéo hoa céc este cua axit béo thanh cac metyl este dé

thudn tién cho viéc phan tich séc ky.

Hdn hop tao dan xuit thuong gip nhét 13 dung dich Na hay K metoxi
1M hay 2 M trong metanol khan. Dung dich trén bén virng trong nhiéu thang
khi luu trir tai 4°C. Cac glyxerollipit c6 thé chéo hoa este trong vong 2 — 5
phut khi sir dung phuong phap nay tai nhiét d phong.

Vao nam 1996, Ichihara K. va cong sy [21] d4 c6 cai tién qui trinh trén
dé phan tich nhanh cic axit béo trong trianxylglyxerol va photpholipit nhur

sau:
+ Héa chat: n-hexan, dung dich KOH/metanol 2M.
+ Qui trinh:

Ong nghiém chia 20 - 40 mg chit béo dugc hoa tan trong 2 ml n-
hexan, sau d6 thém vao hdn hop 0,2 ml KOH/metanol 2 M. Ong nghiém duoc
lic manh trong 2 phut tai nhiét do phong. Sau d6 ly tdm nhe, chiét 1ay 16p n-
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hexan & trén dé bom vao cot GC. Phuong phap trén khong dung duge cho

sterol este va sap.

Ichihara K va cac cong su ciing dd bién d6i phuong phéap trén dé diéu
ché truc tiép cac este metyl cua axit béo tir cac lipit phan cuc (photphotlipit)
trong hdn hop chit béo ma khong can phai phan 1ap trude [22]. Qua trinh
metyl hoa cac glyxerollipit phan cuc trong hdn hop chat béo xay ra hoan toan
trong 2,5 phut khi sir dung may khuay va 20 phit khi lic voi dung dich KOH
0,7M trong metanol v&i sy ¢c6 mat cia n-hexan ¢ 30°C. Hiéu suit cua qua
trinh este hoa 16n hon 95% va phuong phap trén dugc ing dung khi phan tich
thanh phan cac glyxerollipit phan cyuc trong dau thuc vat va mau mau. So véi
cac phuong phap truyén thong thong qua su chiét lipit bai cloroform/metanol,
phuong phap trén khong ¢ su sai khac dang ké va cho thoi gian ciling nhu

hiéu qua phan tich nhanh, chinh xac.
o Qua trinh metyl hoa truc tiép:

Péi v6i mot lwong mau nhé nhu mau md tir 1 — 10 mg, mau chat long
sinh hoc ¢6 thé tich nho (50 pL) ta c6 thé thuc hién phan tmg chéo hoa truc

tiép ngay trong mau ma khong can qua khau tach chiét.
+ Qui trinh:

Mau (chira ham lugng lipid khong qua 10 pg) dugce cho vao day cua
6ng nghiém c6 nit xodn lam bang Teflon. Sau d6 thém vao 1 ml HCI trong
metanol, 1 ml metanol va 0,5 ml n-hexan. Péng chit nat éng nghiém va dun

néng tai 100°C trong 1 gio (Iic nhiéu lan).

Sau khi 1am lanh, thém vao 2 ml n-hexan va 2 ml nu6c. Hon hop duoc
lic nhe, lay 16p n-hexan sau khi ly tam. Trudc khi phan tich GC, dich chiét c¢6

thé dugc lam giau bang cach thoi khi nito qua bé mit.

16



Vao nam 2000, Carrapiso Al va cac cong su [13] dd nghién ciru mot sb
phuong phap chiét va chéo héa este truc tiép khi phan tich cac lipit. Céc
phuong phap chiét bao gdm chiét bang vi song va chiét bang chat 16ng siéu
t6i han duoc so sanh v4i phuong phap chéo hoa este truc tiép . Két qua thu
dugc cho thdy phuong phap chéo hoa este truc tiép co do chinh xac cao va

dang tin cdy, dong thoi tiét kiém duoc hoa chit va thoi gian phan tich.

Khi phan tich cac axit béo trong mau dau trong hat cdy, mau thit bang
phuong phép chéo héa este tryc tiép, Jordi Eras va cac cong su [25] da thay
d6i qui trinh trén bang viéc tao este pentyl. Phan tmg str dung clotrimetylsilan
va l-pentanol 1a cac chat tao dan xuat. Phan tng duoc thuc hién tai 90°C
trong 40 phut. Thoi gian va nhiét d trén di dé chuyén héa hoan toan céac lipit
thanh céc pentyl este cua axit béo. Tuwong tu nhu qui trinh trén, khi phan tich
cac mau thit, Albert Tomas va cac cong su [10] di st dung 10 vi soéng dé ting
nhanh thoi gian phan tich. Qué trinh chéo hoa este truc tiép duoc thuc hién
trong 10 vi séng & 90°C trong khoang thoi gian 30 gidy, trong khi cac qua
trinh khac can tir 1 — 2 gid. Hon nita phuong phap nay cho hiéu suat thu hoi
cao d6i voi mdi axit béo no va khong no. Thanh phan cua cac axit béo ciing

khong bi anh hudng boi céc birc xa vi song.
b)  Xadc dinh axit béo bang GC:

Céc axit béo sau khi este hdéa dugc bom vao cot GC. Tuy thudc vao
thanh phﬁn va tinh chét cua axit béo ma ta co thé sir dung cac ¢t tach va cac
qui trinh khac nhau. Bang 1.1 cho biét mot sb cot tach sir dung dé phan tich

axit béo trong thuc pham [28].
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Badng 1.1: Thanh phan héa hoc ciia mét vai pha tinh théng dung ding dé

phan tich axit béo trong thwc pham bang GC

Thanh phan hoa hoc Tén thwong mai Do phan | Ung dung
cuc
100% Cyanopropylsilicon CP — Sil — 88 (Silar VP Dau dau
-10c) nanh
100% Cyanoetylsilicon SP — 2340, OV — VP Sita, dau
275 thuc vat da
hydro hoa
Metylsilicon polyme, 25% | OV —225,DB- P Thit
cyanopropyl — 25% phenyl — | 225, SP —2300
50% metyl
Metylsilicon polyme, 1% SE — 54 NP Dau cac hat
vinyl — 5% phenyl ngil coc
Metyl silicon SPB — 1 NP Dau c4
SPB - 5 Dau hat cdy
68% Biscyanopropyl — 32% SP —2330 VP Bo, dau thuc
dimetylsiloxan vat
SP — 2560 P Dau thyc vat
da hydro
hoa.
Polyetylenglycol DB-WAX, P Men, bo, dau
Supelcowa—10, dau nanh,
Omegawax, dau cac hat
Carbowax 20M cay, dau hat
cay bong
95% Dimetyl — 5 % | DB-5, SPB-5, CP- NP | Dau hat cay
diphenylpoysiloxan SIL 8CB bong, dau
thuc vat
100% Dimetylpolysiloxan DB-1, Rt-1, SPB-1, NP Men
SP-2100, OV-1,
OV-101, CP-SIL
5CB
86% Dimetyl — 14%
DB - 1701 P Men

cyanopropylphenylpolyxiloxan

(Cht thich: VP: rat phan cuc, P: phan cyc, NP: khong phan cuc).
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Tuy thudc vao ¢t tich va thanh phan mau ma ta c6 cac diéu kién phan
tich khac nhau. Sau ddy xin gidi thiéu mot vai diéu kién phan tich axit béo

bang GC.

+ Pha tinh it phan cuc:

Cot SPB — 5 (30m x 0,32m x 0,25 pm).

- Chuong trinh nhiét d¢ cot: Nhiét do dau 40 °C; tang 5 °C/phit 1én 120
OC giir 0,5 phiit; ting 1 °C/phut 1én 180 °C giit trong 1 phut, sau do ting
5 °C/phut 1én 250 °C, gitt ¢ nhiét d6 nay trong 5 phut. Tong thoi gian
phan tich 100 phut.

- Budng bom: Nhiét do injector 1a 250 °C; bom khong chia dong
splitless; thoi gian khong chia dong 1a 1 phut.

- Khi mang: Heli, tbc d6 0,8 ml/phut.

+ Pha tinh phan cyec:

Cot DB — WAX (20m x 0,12 mm x 0,18 pm).

Chuong trinh nhiét do cot: Nhiét do dau 100 °C, tang 5 °C/phut dén 250
°C, giir & 250 °C 1 phut.

- Budng bom: Nhiét d6 injector 1a 250 °C, bom chia dong.
- Khi mang: Heli, tc d6 1 ml/phut.
1.3.2.2 Phwong phdp sic ky léng hi¢u ning cao (HPLC)

Thong thuong, khi phan tich cac axit béo, nguoi ta hay st dung phuong
phap GC. Tuy nhién trong mét sd trudng hop dic biét, phwong phap HPLC

lai té ra hiru dung. Gia tri 16n nhét ciia HPLC la phan tich cac axit dé bay hoi
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(céc axit c6 mach ngan), hodc ding dé nghién ctru phuong phap dong vi danh
déu cac axit béo. Cac dong phan vi tri hay dong phan ciu dang khi tach bang
HPLC ciing cho két qua kha quan hon GC. Khi tach bang HPLC c6 thé st
dung nhiéu loai detector khac nhau, nhung dbi v6i cac phuong phap co tao
dan xuit thi detector UV va detector huynh quang dugc dung phd bién hon
ca. Ngdy nay nguoi ta cling két hop detector khdi phd véi HPLC dé cho két
quéa phan tich chinh x4c hon [17]. Sau ddy 1a cic phuwong phap tao dan xuét
chinh khi xac dinh axit béo bang HPLC véi detector UV va huynh quang.

a) Tao dan xudt do UV

Dian xuat hay dung nhit dé do UV 1a este ciia phenacyl. Qui trinh six

dung 4-bromphenacyl bromua nhu 1 thudc thir tao dan xuit.

0O 0O

BrOC—CHZBr + RCOOH + R;3N ——> Br@—c_CHZOOCR + RSN'Br

Dung dich 0,2 mM trimetyl amin trong axeton khan dugc sir dung dé

tao méi truong kiém; ngoai ra c6 thé dung natri cacbonat hay kali hidroxit.

- Thubc thu: 4-bromphenacyl bromua, ete 18-crown-6, KOH/metanol 50

mM. Axetonitrin.
- Qui trinh:

Hoa tan mau axit béo tu do trong metanol va trung hoa bang dung dich
KOH hay trimetyl amin véi chi thi 1a phenolphtalein. Hon hgp duoc 1am
bay hoi béi khi N.

Thém 0,1 ml ete 18-crown-6 trong axetonitrin c¢6 néng d6 2 mM va 0,1

ml 4-bromphenacyl bromua vao phan con lai. Pun noéng & 80 °C trong 15
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phut; vira dun néng vira lac déu hén hop. Lam lanh hdn hop, sau d6 pha

lodng bang axetonitrin dé duoc ndng do axit béo phu hop.

St dung cot C18, gradient pha dong (axetonitrin trong nudc)
axetonitrin/nude (1/1, v/v) véi tée do dong 1a 1ml/phut. Detector UV duogc

thiét lap tai 242 nm.

Tuy thudc cac axit béo can tach va loai cOt ma ta co cac cach gradient
khéc nhau nhung thong thuong nguoi ta hay sir dung gradient sau: chay
tuyén tinh trong 60 phut dau, va sau dé dang dong (80% axetonitrin) trong

30 — 40 phut.

Phuong phép trén di ap dung thanh cong trong nhiéu ddi tuong va cé

nhing d6i twong kho nhu huyét thanh ngudi [9].
b) Tao dan xudt do huynh quang

Pé ting d6 nhay va do chon loc khi xac dinh axit béo bang HPLC,

nguoi ta da tao ra cac dan xuat dé do huynh quang.

Jinmao You va cac cdng su da dé nghi mdt phuong phap tao dan xuit
nhanh, don gidn va c6 dg nhay cao khi xac dinh cac axit béo c6 mach ngén
1an mach dai [24]. Céc tac gia sir dung 9-(2-hydroxietyl)-cacbazol nhu 1a
thudc thir tao huynh quang. Phuong phap cho giéi han phat hién thip 45 —
68 fmol ddi véi cac axit béo tir Ci4— Ca va con thap hon ddi véi cac axit
ngan hon. Tuy nhién phuong phap nay c6 han ché 1a thudc thir khong co

trén thi truong ma phai tong hop trude khi phan tich.

Do d6 trén thuc té, nguoi ta hay st dung brommetylmetoxicoumarin
(Br-MMC) 1am thudc thtr tao huynh quang. Br-MMC c6 thé tao ra hop

chat phat huynh quang manh va né ciing sin co trén thi truong.
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CHzBr

=

H3CO O 0O

4- Brommetyl-7-metoxicoumarin

J.H.Wolf va cac cong su di st dung qui trinh sau day dé xac dinh cac
axit béo tu do ciing nhur 1a cac axit béo di duoc axyl hoa cho két qua rat tot,

voi gidi han phat hién & muc ng [31].
- Hoa chat:
Dung dich 1: 5 mg Br-MMC hoa tan trong 5 ml axetonitrin khan.
Dung dich 2: 13 mg ete 18-crown-6 trong 5 ml axetonitrinkhan.
Luu trit cac dung dich nay & - 20 °C.

Dung dich lam viéc: 40 uL dung dich 1 va 2 pLL dung dich 2 dugc

cho vao 2 ml axetonitrin khan trudc khi tao dan xut.
Kali cacbonat (khan).
- Qui trinh:

Dian xuat héa: 1- 2 pg axit béo va vai ng ciia chat ndi chuan (C17:0)
duoc hoa tan trong mot thé tich nho cua diclometan. Hon hop sau d6 dugc hit
bang pipet vao 6ng nghiém nho. Sau khi 1am bay hoi bang khi nito, thém 100
pL dung dich lam viéc va 2 — 4 mg kali cacbonat. Si€éu am nhanh, sau d6 lam
néng dung dich ¢ 60 °C trong 15 phat. Lam lanh dung dich rdi loc béi phéu

loc nilon 0,22 pm.
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HPLC: St dung cot C18 (250 x 4 mm), bom gradient 2 kénh va
detector huynh quang v&i budc song kich thich va phat xa 1an luot 1a 325 nm
va 398 nm. Dung dich rura gidi A: axetonitrin/nuéde (70/30, w/w); dung dich

B: axetonitrin. Thé tich bom mau: 20 pL.

Cot ban dau dugc rira giai v6i dung dich A va thay doi thanh dung dich
axetonnitrin/nude (95,5/4,5, w/w) tai phut thir 24 trong vong 10 phat. Toc do
dong 1a 1 ml/phut.
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CHUONG 2: POI TUQNG - PHUONG PHAP NGHIEN CUU
2.1. Pédi twong, muc tiéu va nhiém vu nghién ciru
2.1.1. Poi twong va muc tiéu nghién ciru

Axit béo khong no cé nhiéu trong chat béo c6 ngudn gbc tir thue vat
no6i chung va trong dau Gic noi riéng. So véi cac axit béo no, cic axit béo
khong no cé hoat tinh sinh hoc cao hon. Cac nghién ctru cho thay chung c6
kha ning ngin ngira xo vira dong mach bang cach két hop vai cholesterol tao
ra cac este co dong, khong bén viing va d& bai xuét ra khoi co thé. Chung con
c6 kha niang diéu hoa tinh bén viing cua thanh mach: nang cao tinh dan hoi va
ha thép tinh thAm cua thanh mach. Cac axit béo khong no con can thiét cho
cac chuyén héa vitamin nhom B. Mot s6 t6 chie nhu gan, ndo, tim, cac tuyén
sinh duc c6 nhu cau cao vé cac axit béo khong no, khi khong duoc cung cip
du tir thirc an thi cac r6i loan s& xuat hién & cic co quan ndy trudc tién. Vi
vay, viéc xac dinh ham luong cic axit béo khong no trong cac mau sinh hoc,

thuc pham, dau thuc vat, . . . 1a mot viéc 1am can thiét.

Hién nay c6 nhiéu phuong phép xac dinh cac axit béo trong miu dau
thuc vat, tuy nhién c6 it cong trinh cong bd viéc xac dinh cac axit béo khong
no trong dau Géc. Do d6 d6i twong phan tich cua lun van 1a phan tich mot s6

mau dau Gac trén thi truong.

Muc tiéu cua luan van la nghién ctru xay dung qui trinh phan tich dong
thoi axit oleic (©-9) va axit linoleic (w-6), hai axit khong no trong mau dau
Gac bang phuong phap GC — FID dya trén trang thiét bi hién c6 va diéu kién
ctia phong thi nghiém. Py 13 hai axit béo khéng no quan trong trong dau Gac

Viét Nam.
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2.1.2. Nhiém vu nghién ctru

Véi muc ti€u trén, ching t6i tién hanh nghién ctru tach va xéac dinh
dong thoi axit oleic va axit linoleic trong mdt s6 mau dau Gac bang phuong

phap sic ky khi st dung detector FID.

Pé xay dung qui trinh tach va phan tich, chiing toi da tién hanh nghién

clru cac van dé sau:

1/ Téi wu hoa diéu kién tach cac axit béo dudi dang dan xuat metyl este:
e Lua chon cot tach
e Khao sat chuong trinh nhiét do cot tach
e Khao sat tc do khi mang
e Khao sat thé tich bom mau

2/ Téi wu hoa qua trinh este hoa:
e Khao sat anh hudng thé tich NaOH/MeOH
e Khao sat anh hudng cua thé tich BF;/MeOH
e Khao sat anh hudng thoi gian este hoa

3/ Xay dung phuong phap dinh lugng hon hop axit béo
e Khao sat gioi han dinh luong, gidi han phat hién
e Khao sat khoang tuyén tinh

e Khao sat do lap lai cua phép do
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4/ Ung dung qui trinh nghién ctru d&é phan tich mot sé mau dau Gac.
2.2. Phwong phap nghién ctru

2.2.1. Phwong phap sic ky khi

2.2.1.1. Khdi niém

Séac ky khi 1a mot phuong phap tach chét trong d6 pha dong 1a 1 chat
khi (dwoc goi 1a khi mang) va pha tinh chira trong cot 1a mot chét rin hodc
chat 1ong phu trén bé mit chat mang tro dang ran, hay phu déu 1én thanh phia

trong cot. Tuy thudc ban chit pha tinh, ngudi ta chia thanh 2 loai sic ky khi:

+ Néu pha tinh 1a mot chét hép phu ran thi ki thuét phan tich dugc goi

la sac ky khi — ran.

+ Néu pha tinh 1a chit l6ng dugc gin 1én bé mit cua chit mang tro
hoac dugc phu dudi dang mot 16p phim mong 1én thanh trong cua cdt mao

quan thi ki thut ndy goi 1a sic ky khi — 1ong [8].
2.2.1.2. Nguyén tic hoat dong

Nho ¢6 khi mang tir bom khi (hodc may sinh khi), miu tir budng bay
hoi duge dan vao cot tich nam trong budng diéu nhiét. Qua trinh sic ky xay
ra tai day. Sau khi roi khoi cot tach tai cac thoi diém khac nhau, cac cdu tir 1an
lugt di vao detector, tai day néng do chat duoc chuyén thanh tin hiéu dién.
Tin hiéu nay dugc khuéch dai roi chuyén sang bo ghi, tich phan ké hay may
vi tinh. Céc tin hiéu duge xr li tai d6 roi chuyén sang by phan in va luu két
qua. Két qua cta qua trinh phan tich sic ky khi dugc biéu dién bang sic do.
Trén sic dd nhan duoc, s& co cac tin hiéu tmg vdi cac ciu tir duge tach goi 1a
pic. Mdi pic cia sic d6 Gmg voi mot hay mot nhém ciu tir ciia mau phan tich

[8].
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2.2.1.3. Céu tgo va mé hinh sic ky khi
a) Cdu tao:

Hai by phan quan trong nhét cua thiét bi sic ky khi 1a h¢ théng cot tach

va detector.
e Cot tach: Co 2 loai cot tach 1a cot nhdi va cot mao quan.

O cot nhoi, cdt duoge nhdi déy pha tinh xép hay béng cdc vién chét
mang ¢6 phu trén bé mit mot 16p mong pha 16ng tuong tmg c6 khoi luong
tir 0,1% - 0,25% khéi lugng so voi chat mang. Khi dong khi mang len 16i
qua cac khe hé trong cot tach, cic cdu tir can phan tich trong dong khi
mang s€ dugc luu gilt ¢ pha tinh vo1 mic d¢ khac nhau. Nhung véi cot
nhdi, chidu dai cot khong thé kéo dai mot cach mot cach tiy y vi d6 chénh
1&ch ap suét gifra dau va cudi cot tang ti 1€ voi chiéu dai cot. Do d6 dé khic

phuc diéu nay, nguoi ta da che tao ra ct mao quan.

Cot mao quan 1a loai cdt tach véi duong kinh nhé hon 1mm, thanh
trong cua cot dugc tam pha tinh. Nho ciu tric dic biét nay cda cft mao
quan, khi mang s& dwa mau di qua cot tach rat dai (Iam cho ning suat tach
cao) ma khong gap trd khang 16n (vé d6 chénh léch ap suit). Cac cau tir s&
tuong tac vdi pha tinh bam trén thanh cot va dugc luu gitr lai véi mac do
khéac nhau. Hién nay nguoi ta hay sir dung 2 loai ¢t mao quan la cdt mao

quan phim mong va ¢4t mao quan 16p mong [8].
e Detector:

Detetor 1a b phan c6 nhiém vu chuyén hoéa mot dai luwong khong dién
(ndng d6, khéi luong cac chat dugc tach ra khoi cot sic ky) thanh dai

lugng dién. Hién nay tuy thudc vao muc dich st dung ma ta c6 nhiéu
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loai detector khac nhau. Mot s6 detector thong dung cua GC duogc liét

ké trong bang 2.1 [8].

Bang 2.1: Mét sé detector théng dung diing cho sdc ky khi

Detector G161 han phat hién Kha nang ap dung
(gs7)
Dan nhiét (TCD) | 2,5.10° Tat ca cac chat khong 1am hong day
nung
Ton hoéa ngon lua | 5.10™2 Detector van ning cho hau nhu tat ca
(FID) céc chat hitu co.
Cong két dién tu 2.10™" Ap dung cho cac chét co ai luc dién tur
(ECD) cao nhu cac thude trir sau, diét co (loai
clo hitu co), chét di to.
Quang ké&é ngon|10® @i  voi | Phat xa toi uu cho luu huynh & 394 nm
lra (FPD) parathion va photpho ¢ 526 nm.
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b) So do thiét bi sdc ky khi:

5 6
> 5]

7
1 4
I- Nguén khi mang 5 - Detector
2- Piéu chinh dp sudt 6 - May ghi
3 - BY phdn bom mau 7 - Phan mém va computer
4- Cot tach

Hinh 2.1: M6 hinh thiét b sdc ky khi théng thurong

2.2.1.4. Mt 56 dai lwong ding trong sdic ky khi

fhz
fm

—m——emgey-

I

b START ==~
?——————n.

Hinh 2.2: Sdc ky do cia 2 cdu tir 1 va 2
Mot sb thong sé duoc md ta trén hinh 2.2:
e ty (thoi gian chét): 1a thoi gian can thiét dé khi mang di qua cot tach

cua h¢ sac ky khi.
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o tg (thoi gian luu) = tg- + ty : 12 thoi gian duoc tinh tir lic bat ddu bom
mau vao dau cot dén khi pic dat gia tri cuc dai. Trén cung mdt diéu
kién sic ky di chon tg ctia mdi chit 1a khong doi. Pay 1a thong tin vé

mit dinh tinh ciia mét chét.

e tp(thi gian luu hiéu chinh): 13 thoi gian luu khong tinh dén thoi gian

chét (thoi gian luu thyc cua chat).
e W, (d0 rong cua day pic).

e k (hé sé dung lugng): cho biét kha ning phan b cua cau tir cAn phan
tich trong hai pha voi strc chtra cta cot. N6 cling 13 ty sb giira luong
chét trong pha tinh va lugng chat bi kéo di boi khi mang tai thoi diém

can bang.

kl=—F=—"- @.1)

e 0o (hé s tach hay do chon loc): 1a toc d6 di chuyén ty ddi cia 2 chat,
cho biét hiéu qua tach cua hé thong sic ky khi, hai chét chi dugc tach ra

khi gia tri k’ khac nhau, hay a > 1.

:&:tkz_to K k' 22
“ k'l tRl_to ( »” 1) ( ‘ )
Pé tach riéng 2 chat, ta thuong chon a trong khoang tir 1,05 dén 2. o
cang 16n thi 2 chat cang tach nhau tét, nhung khi o qué 16n thi thoi gian phan

tich s& kéo dai, gdy dodng pic va tén kém khong can thiét.
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e N (sé dia ly thuyét): la dai lugng ddc trung cho hi¢u luc cua cdt tach.
Sb dia 1y thuyét cang cao, kha ning tach cang tot. N duoc tinh theo

L) ot )
N_(;j —16(ij 2.3)

e R (d0 phan giai): 1a dai luong dic trung cho muc d6 tach cua 2 chat

cong thirc sau:

canh nhau trén cung mot diéu kién sic ky. R duogc tinh theo cong thirc

sau:

2(tRZ Rl) (24)
Wy + W,

Khi R = 0,75 thi 2 pic khéng tach tot, con xen pht nhau nhiéu.

Khi R = 1,0 hai pic c6 d6 16n twong tu nhau dugc phan tach khoi nhau
khoang 95%.

Khi R = 1,5 thi sy phan giai dugc coi nhu 1a hoan toan, khoang 99,7%.

Gitra do phan giai, hé s6 dung luong cua cau tir ra sau, do chon loc a va

sO dia 1y thuyét N ciia cot c6 mbi lién hé thong qua phuong trinh (2.5).

R:l(“_lj( kY ]\/ﬁ (2.5)

40 a M\ky+1

Nhu vay mudn ting R ta c¢6 thé dung cac bién phap sau:

+ Tang sb dia ly thuyét bang cach dung cot dai hon, hay giam toc do pha
dong.

+ Tang k’, bang cach thay d6i thanh phan pha dong.
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+ Ting o bang cach thay d6i thanh phan pha dong hodc chon cot khac
phu hop hon véi qua trinh tach.

2.2.2. Pinh lwgng céc axit béo bang GC — FID

2.2.2.1. Qui trinh xi¢ Iy mdu chudn hén hop

Can chinh xé4c 1an lugt 100 mg chuan axit oleic va 150 mg chuén axit
linoleic cho vao binh dinh mirc 10 ml. Pinh mirc bang dung moi n-hexan. Ta
thu dugce dung dich chuan cia axit oleic va linoleic c6 nong do twong tng la
10 mg/ml va 15 mg/ml. L4y 0,1 ml dung dich nay cho vao éng nghiém 20 ml
¢6 niit xoay. Thém vao dng nghiém 2,0 ml dung dich NaOH 0,5M pha trong
metanol, day kin nip, lac dng nghiém trong thoi gian 15 phut. Cho tiép 2,0 ml
BF; 20% trong metanol, suc khi N,, dun cach thuy 80°C trong 30 phut. Mau
sau d6 duogc chiét bang 4 ml dung dich n-hexan (chiét 2 1an). Dich chiét n-
hexan duogc dinh mac dén 10 ml. Ta duoc cac dung dich chuén axit oleic va
linoleic da este hoa c6 ndng do twong tmg 14 0,1 mg/ml va 0,15 mg/ml.
2.2.2.2. Qui trinh xi¢ Iy méu dau Gic

Can chinh xac 100 mg dau Géic cho vao binh dinh mic 10 ml. Pinh
mirc bang dung moi n-hexan. Lay 0,1 ml dung dich ndy cho vao éng nghiém
20 ml c6 nat xoay. Thém vao dng nghiém 2,0 ml dung dich NaOH 0,5M pha
trong metanol, day kin nip, lic dng nghiém trong thoi gian 15 phat. Cho tiép
2,0 ml BF; 20% trong metanol, suc khi N,, dun céach thuy 80°C trong 30 phut.
Mau sau d6 dugc chiét bang 4 ml dung dich n-hexan (chiét 2 1an). Dich chiét
n-hexan duoc dinh mirc dén 10 ml. Sau dé cho dich chiét nay vao cac lg nho

(vial) dung dé bom tryc tiép vao cot GC.
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2.2.2.3. Chwong trinh GC — FID

Khi mang Khi N,
Téc d6 khi mang 0,8 ml/phut
Chuong trinh nhiét do 150°C giit 1 phut, ting 10°C/phit dén

200°C, giir 1 phut, ting 2°C/phuat dén
250°C, giit 1 phut, ting 10°C/phut dén
270°C, gitr 10 phut.

Nhiét d6 budng tiém mau 250°C

Nhiét d6 FID 280°C

Thé tich bom mau Tul

Kiéu bom Bom chia dong véi ti 16 10:1

2.2.3. Phuong phap xir Iy va danh gia két qua

Theo ly thuyét sdc ky khi, trong mot diéu kién sic ky x4c dinh da chon,
thi thoi gian luu cua chat 1a dai luong dic trung dé dinh tinh (phat hién) cac
chat. Con chiéu cao va dién tich pic sic ky o lién quan chit ché dén ndng do
cta chit. Trong mot ving nong do nhat dinh va khong 16n, thi ching ta co

mdi quan hé tuyén tinh nhu sau:
H; =k;.C;=f(C) (2.6)
S; =k,.C;=1f(C) (2.7)
trong do:
H; va S; 1a chiéu cao va dién tich cua pic sac ky cua cAu tir i.
Cila néng do cua cAu tir i v6i thoi gian luu tg;.
k; k; 1a cac héng s6 thue nghiém phu thudc vao cac diéu kién sic ky, cta

pha tinh cling nhu khi mang.

33



Dua trén (2.6) hay (2.7) ta c6 thé xac dinh néng d6 cac chat phan tich

theo phuong phap dudng chuin hay thém chuan.

Céc s0 liéu thuc nghiém duoc xir Iy bang phuong phap toan thong ké

voi cac dac trung sau [6]:

+ Gia tri trung binh: x=—Yx

+ Do 1éch chuan:

+ Do léch chuin tuong dbi: RSD(%) ==.100
X

2.3. Hoa chit va dung cu
2.3.1. Héa chat

a) Cdc héa chit va thuéc thir:

(2.8)

(2.9)

(2.10)

Nguyén vat li¢u Ngudn gbc Tiéu chuan
Metanol (MeOH) Merck — Duc HPLC
n — hexan Merck — Duc HPLC
BF3;/MeOH 20% Merck — Durc PA
NaOH Sigma-Aldrich PA
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b) Cac chat chuin:
- Chuén axit oleic (Dr. Ehrenstorfer, C15727000), ham luong 98,5%.
- Chuén axit linoleic (Dr. Ehrenstorfer, C14635400), ham lugng 99%.
2.3.2. Dung cu
- May séc ky khi GC — 2010 cta hing Shimazu.

- Bé siéu 4m, ti sdy, mdy sinh khi nito, bé cach thuy c6 diéu nhiét, can
phan tich, cic dung cu thay tinh khac nhu: binh dinh mutc cac loai, pipet,

micropipet, . . ..
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Khao sat cac diéu kién sic ky tdi wu ddi véi viéc phan tich cac
axit béo
3.1.1. Luwa chon ¢t tach

Cot tach (pha tinh) 13 yéu t6 quan trong trong phan tich sic ky néi chung
va trong sdc ky noi riéng. Tuy thudc vao ban chét ciia hdn hop phan tich ma
lwa chon cot tach voi pha tinh thich hop. Theo [28], dé phan tich hdn hop cac
axit béo sau khi da metyl este hda co thé chon cot phan cuc nhu Carbowax
hodc cot khong phan cyc nhu HP-1. Trong diéu kién phong thi nghiém, chiing
t61 chon cot tich mao quan HP-5 véi cac thong sb nhu sau:
- Ban chét pha tinh: Metylpolisiloxan v&i 5% phenyl
- Chiéu dai cot: 30 m
- Puong kinh trong: 0,25 mm
- B& day 16p phim: 0,25 pm.
3.1.2. Khdo sat chwong trinh nhiét d¢ cot tach

Chuan cac axit béo linoleic (0,1mg/ml) va axit oleic (0,1mg/ml) sau khi da
duoc metyl este hoa theo qui trinh chuin bi miu chuan dugc bom vao hé
théng GC v6i cac chuong trinh nhiét do sau:

- Chuong trinh 1 (CT1): 150°C git 1 phut, ting 10°C/phat dén 270°C,
gitr 20 phat.

- Chuong trinh 2 (CT2): 150°C giir 1 phuat, ting 10°C/phut dén 230°C,
giit 1 phut, ting 2°C/phut dén 250°C, giit 1 phut, tang 10°C/phut dén
270°C, giit 10 phit.

- Chuong trinh 3 (CT3): 150°C giir 1 phat, ting 10°C/phat dén 200°C,
gitt 1 phut, ting 2°C/phuat dén 250°C, gitt 1 phut, ting 10°C/phut dén
270°C, giir 10 phut.
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Céc thong so con lai:

Cot tach : HP-5

- Khi mang : N, vi van tdc 1,5 ml/phut

- Thé tich bom :

Nhiét d6 FID: 280°C

1 pul

Két qua thu duoc trinh bay & bang 3.1 va cac hinh 3.1, 3.2 va 3.3.

Bang 3.1: Thoi gian luu cua cadc este theo chuwong trinh nhiét do

Chuong trinh

tR MeLino (PhULt)

tr Meote (PhUL)

Atg (pht)

CTl

10,636

10,680

0,044

CT2

10,888

10,967

0,079

CT3

13,422

13,555

0,133

2.00uV(x100,000) c
[IChromatogran Column Temp.(Setting)
1.7 47.5

45.0
1.50
425
1.25
(a) 40.0
1.0
37.5
0.75
@ 35.0
©
o
05 - 32.5
0.25 30.0
oo0— L ——] 27.5
25.0
0.0 170 200 30 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 140 m
4.0UV(x100,000) c
IChromatograni 9 3 Column Temp.(Setting)
g 5]
3. s 47.5
45.0
3.9
42.5
2.5
(b)
2.9
37.5
1.5
3 35.0
8
o
E]
19 32.5
@
o
0.5 ] 3 30.0
W
00— L 27.5
0.0 170 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 40 min2>?

Hinh 3.1: Sdc do ciia metyl linoleat (a) va metyl oleat (b) theo CT1I
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V(x10,000)

10.

IChromatogran Column Temp.(Setting)
: 47.5
145.0
42.5
40.0
37.5
35.0
32.5
30.0
27.5
) 10 270 30 40 50 6.0 70 80 970 16.0 110 12.0 13.0 140 min2>0
4 QUV(x100,000) c
en sran]g Column Temp.( )
3.5 T 47.5
45.0
3.q
42.5
2.9
(b) 40.0
2.9
37.5
1.9
35.0
9 g 32.5
0.5 L 30.0
o. 7.5
0.0 10 20 30 20 50 60 70 8.0 50 16.0 110 120 130 146 min2>°
’ \
Hinh 3.2: Sdc do cua metyl linoleat (a) va metyl oleat (b) theo CT2
10.0HV(x10,000) c
Chroma‘ogran& Column Temp.(Setting)
9.9 3 47.5
8. 45.0
7.9
42.5
6.
40.0
5.9
37.5
4.9
35.0
3.9
32.5
2.9
. 30.0
0.0 27.5
1 25.0
o 10 20 30 20 50 6.0 70 8.0 90 16.0 110 1.0 130 140 min
10.UV(x10,000) c
iIChromatograt 5 Column Temp.(Setting)
° ! 47.5
8.0 45.0
7.9
42.5
6.
40.0
° (b)
37.5
a.q
] 35.0
3.0 d
32.5
2
N ’l 30.0
0.9 — 27.5
8% 10 2.0 30 a0 50 6.0 70 80 90 16.0 110 12.0 13.0 140 min2>°

Hinh 3.3: Sdc do ciia metyl linoleat (a) va metyl oleat (b) theo CT3
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Nhéan xét: Trong 3 chuong trinh nhiét do néu trén, chuong trinh nhiét
dd 3 cho ta Aty 16n nhit, do d6 kha nang tach duoc 2 axit béo trén la cao nhat.
Diéu nay cé thé duoc gidi thich 1a do ta chon chuong trinh nhiét 46 tang cham
trong mdt khoang nhiét do rong hon 200 — 250°C nham muc dich dé cac cau
tir ¢6 thoi gian lwu gan nhau bi giit & cot 1au hon nén ching tach ra tot hon.
3.1.3. Khio sat toc @9 khi mang
Téc do khi mang c6 anh hudng 16n dén hiéu qua tach va s dia ly
thuyét cho qué trinh tach. Dé khao sat anh hudng cua tbc do khi mang dén
viéc phan tich mau, chiing ti tién hanh phan tich mau hon hop chuan cua axit
oleic (0,1 mg/ml) va axit linoleic (0,15 mg/ml) sau khi da este hoa véi cac
diéu kién sic ky nhu sau:
- Cot tach : HP-5
- Chuong trinh nhiét d6 3: 150°C giir 1 phut, ting 10°C/phut dén 200°C,
gitt 1 phut, ting 2°C/phat dén 250°C, gitr 1 phut, ting 10°C/phut dén
270°C, giitr 10 phut.
- Nhiét d FID: 280°C
- Thé tichbom : 1 pl
- Khi mang: N, v&i cac van tde 1,5ml/phat; 1,0ml/phut; 0,8ml/phut;
0,6ml/phut.
Két qua thu duoc chi ra ¢ bang 3.2 va hinh 3.4.
Badng 3.2 : Anh hwéng cia toc do khi mang dén qud trinh tach chat

Vihi mang tR MeLino (PhUL) | tr Meore (PhUL) | Atg (phtit) Hé s6 phan

(ml/phut) gidi R
15 13.451 13,576 0.125 0,908
1,0 15,800 15,938 0,138 1,055
0,8 17,308 17,448 0,140 1,085
0,6 19,560 19,707 0,147 1,107
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10 uV(x10,000)

9.0

8.0

VetylLinoleat

V.=1,5ml/phut

1.0

10, gUV(x10,000)

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 min

9.0

8.

7.0

6.0

5.

4.0

VeyioleheLinoleat

V.=1,0ml/phut

uV(x100,000)

25 5.0 7.5 10.0 12.5 15.0 17.5 min

V,=0,8ml/phut

V(x100,000)

2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

V.=0,6ml/phut

Mg QELindlest

2’5 5.0 75 10.0 125 15.0 17.5 20.0 22.5 min

Hinh 3.4: Sdc dé cua cdc este khi toc do khi mang giam déin
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Nhéan xét: Khi gidm véan tbc khi mang, sy chénh I¢ch vé thoi gian luu
Atg va hé sb phéan giai R tang 1én nhung khong nhiéu. Didu nay c6 thé dugc
giai thich 13 do trong sic ky khi, pha dong (khi mang) chi dong vai trd co hoc
nén khong 1am thay doi dang ké kha ning tach chat, su tach chat dugc quyét
dinh cha yéu do pha tinh. Do yéu cau phan tich va van hanh mdy, nén ching
t6i chon van toc khi mang 1a 0,8 ml/phut (mg vai hé sé phan giai R =~ 1,1 dé
dam bao sy tach chat tot ma khong lam dodn pic sic ky ciing nhu tat cot tach.
3.1.4. Khio sat thé tich bom miu

Trong sac ky khi, thé tich bom mau anh hudng dén nhiéu yéu t6 nhu su
can d6i cua pic sic ky, sai s6, o nhay ctia phép phan tich, tudi tho cot,.

Néu thé tich bom mau qué nho, ¢ thé gy sai sb 16n khi bom bang tay
va giam d6 nhay. Con néu thé tich bom mau qué 16n s& gay dodn pic, giam
tudi tho cua cot, tat cot.

Pé khao sat thé tich bom mau, chung t6i st dung chuan hdn hop axit
oleic (0,1 mg/ml) va linoleic (0,15 mg/ml) sau khi este hoa, vdi céac diéu kién
t6i wu nhu trén va chi thay ddi thé tich bom mau 1an luot 13 0,2 ul; 0,6 ul; 1,0
ul; 1,4 ul.

Két qua thu duoc & bang 3.3 va hinh 3.5

Bang 3.3: Anh huéng ciia thé tich bom mau dén qud trinh phdn tich

\Y (Ml) tR MeLino tR MeOle AtR Hé Sé SMeLino SMeOLe
(phut) (phut) (phut) | phan giai
R
0,2 17,368 17,510 0,0142 1,116 84820,2 54003,1
0,6 17,354 17,497 0,0143 1,113 183872,3 | 119620,8
1,0 17,341 17,483 0,0142 1,097 248491,9 | 159887,0
1,4 17,342 | 17,483 | 0,0141 1,098 | 334066,8 | 214565,0
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Hinh 3.5: Anh huéng ciia thé tich bom mdu dén qud trinh phén tich
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Nhan xét: Khi ta thay doi thé tich bom méu thi hidu s6 thoi gian luu Atg
(0,141 — 0,143) va d6 phan giai R (xap xi 1,1) cia cac pic sic ky gan nhu
khong ddi, cac pic sic ky déu dbi xtmg. O ddy ching toi chon thé tich bom
mau 12 1,0 ul dé c6 d6 nhay cao va sai s6 phan tich thap khi bom bang tay.
3.1.5. Tong két diéu kién chay sic ky

Sau khi khao sat cac diéu kién c6 thé anh huong dén qué trinh phan
tich, ching t61 da lya chon cac diéu kién t6i uu duge thé hién trong bang 3.4.

Bang 3.4 : Diéu kién chay téi wu cho phan tich dong thoi axit oleic va

linoleic sau khi metyl este hoa

Cot tach HP-5 (Polimetylsiloxan c6 5%
phenyl)
30m x 0,25 mm x 0,25 pm.

Khi mang Khi N,

Téc d6 khi mang 0,8 ml/phut

Chuong trinh nhiét do 150°C giir 1 phut, tang 10°C/phut dén

200°C, gitt 1 phut, ting 2°C/phut dén
250°C, giit 1 phat, tang 10°C/phat dén
270°C, gitr 10 phut.

Nhiét d6 budng tiém mau 250°C

Nhiét d6 FID 280°C

Thé tich bom mau Tul

Kiéu bom Bom chia dong véi ti 16 10:1

3.2. T6i wu héa qua trinh metyl este hoa
3.2.1. Khio sat anh hwéng ciia thé tich NaOH/MeOH 0,5M
Qua trinh metyl héa este phu thudc kha nhiéu vao kha nang chuyén tir

dang kém phan ung (axit hay este) sang dang cac mudi cacboxylat d& phan
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tmg hon. Do d6 viéc khao sat ham lwgng NaOH/MeOH 0,5M cho vao mau
phan tich la can thiét, nham dat hiéu suét chuyén hoéa este tbi da.

Dya vao qui trinh chuin bi mau chuin & muc 2.2.2.1, ching t61 tién
hanh phén tich mau chuan hén hop axit oleic (0,1mg/ml) va axit linoleic (0,15
mg/ml) v6i cac thong sb khac gilt nguyén, chi thay doi thé tich NaOH/MeOH
0,5M lan luot 12 0,5 ml; 1,0 ml; 1,5 ml; 2,0 ml. Két qua thu dugc & bang 3.5
va cac hinh 3.6, 3.7.

Bang 3.5: Anh huéng cia thé tich NaOH/MeOH 0,5M dén qud trinh este héa

VNaormeon (ml) SMeLino SMe0le
0,5 209280,9 134770,9
1.0 2862715 1845402
1,5 288558,5 187000,6
2.0 2982936 1916264
350000 S
300000 . ~ o
250000 //

200000 — PE—
150000 -
100000
50000
0
n ns 1 15 2 "

Hinh 3.6: Anh huéng ciia thé tich NaOH/MeOH 0,5 M dén qud trinh este héa
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Hinh 3.7: Céc sdc do este khi thay doi thé tich NaOH/MeOH 0,5M

(a)-V=0,5ml

(b)-V=1,0ml (c)-V=1,5ml
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Nhan xét: Khi thé tich NaOH/MeOH 0,5M ting tir 0,5 dén 1 ml thi dién
tich pic sic ky c6 tang, diéu nay phu hop voi Iy thuyét nghién ciru. Nhung khi
tang tir 1 dén 2 ml thi dién tich cac pic sic ky ting khong dang ké. Piéu nay
c6 thé duoc giai thich 1a do tmg véi thé tich tir 1 ml trd 18n, cac axit trong
mau duoc chuyén héa hoan toan thanh dang cacboxylat. Nhu vdy, trong
truong hop nay, chiing toi chon thé tich NaOH/MeOH 0,5M t6i uu cho qua
trinh este hoa la 2,0 ml.

3.2.2. Khao sat anh huéng ciia thé tich BF;/MeOH 20%

Phan tng este hoa thudc dang phan ung thuan nghich nén mudn thu
duoc san pham este thudng phai tén thoi gian rat 1au va khong hoan toan. Dé
giam thoi gian este hoa, nguodi ta thuong dung cac xuc tac khac nhau trong do
hé xuc tac axit yéu BF;/MeOH 20% hay duogc luya chon.

Duya vao qui trinh chuin bi mu chuan, chung toi tién hanh phan tich
mau chudn hdn hop axit oleic (0,1 mg/ml) va axit linoleic (0,15 mg/ml) v&i
cac thong sb khac gitr nguyén, chi thay doi thé tich BF/MeOH 20% lan luot
12 0,5 ml; 1,0 ml; 1,5 ml; 2,0 ml. Két qua thu dugc & bang 3.6 va cac hinh 3.8,
3.9.

Badng 3.6 : Anh hwong ciia thé tich BFy/MeOH 20% dén qud trinh este héa

VBr;Meon (ml) SMeLino Smeole
0,5 243194,5 158239,3
1,0 272495,5 174175,9
1,5 292768,1 185606,8
2,0 295612,5 186618,4

46




V(x100,000)

2.0¢
iChromatogram Column Temp.(Setting)
1.7 47.5
45.0
1.50
42.5
1.25
40.0
1.0
37.5
0.7
8] 35.0
0.5 :{?‘
32.5
1
0.25 30.0
0.00 7.5
0.0 255 5.0 75 10.0 125 150 17.5 min2%-0
2.0t V(x100,000) c
{Chromatogram é Column Temp.(Setting)
q
1.75 47.5
45.0
1.50
42.5
1.25
40.0
1.00
(b) ars
0.75
§. 35.0
i
0.50 ',: 32.5
0.25 ﬁ E 30.0
&8
I )\
0.00, — 7.5
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 rT\Il’|25'0
2.00UV(x100.000) c
IChromatogram Column Temp.(Setting)
1.75 47.5
45.0
1.50
42.5
1.25
40.0
1.09
37.5
0.7
g 35.0
g
0.50 N 32.5
0.25 30.0
0.00 7.5
0.0 255 5.0 75 10.0 125 15.0 17.5 min2-0
2.0gUV(x100,000) c
iChromatogram Ei Column Temp.(Setting)
1.79 o 47.5
45.0
1.5
42.5
1.25
40.0
1.0
( d ) 7.5
0.7 ﬁ
_r:g 35.0
0.5 5 32.5
g
0.29 o9 & 30.0
]
o
0.0 s 5
0.0 255 5.0 75 10.0 125 150 17.5 min2>-0

Hinh 3.8: Cdc sdc do este khi thay doi thé tich BFy/MeOH 20%

(a)-V=0,5ml

(b)-V = 1,0 ml

(c)-V=1,5ml
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Hinh 3.9: Anh huéng ciia thé tich BFy/MeOH 20% dén qud trinh este hoa

Nhan xét: Dya vao hinh 3.9 ta thay khi tang thé tich BFs/MeOH 20%
thi dién tich cac pic sac ky ting, nghia 1a hiéu suat este hoa ting, va khong d6i
trong khoang tir 1,5 dén 2,0 ml. Piéu nay hoan toan phu hop véi Iy thuyét va
d6i voi 100 mg mau thi ta co thé dung tir 1,5 ml BFy/MeOH 20% tré 1én 1am
chat xGc tic cho phan Gng este héa. Do d6 chung toi chon thé tich
BF3/MeOH 20% tdi wu la 2,0 ml.

3.2.3. Khdo sat anh huwéng thoi gian este hoa

Phan tng este héa la mdt phan Gng thuan nghich va thuong xay ra
cham nén can thoi gian kha 1au dé thyc hién phan Gng nhat 13 khi khong co
chat xtic tac. Tuy nhién néu dun qua lau, khi phan mg di dat trang thai can
bang, ¢ thé tén nhiéu thdi gian phén tich khong can thiét va con 1am cho mat
chat phan tich vi cac este 1a cac chat d& bay hoi. Do d6 viéc khao sat thoi gian
este hoa la can thiét.

Dua vao qui trinh chudn bi mau chuén, chang t6i tién hanh phan tich
mau hén hop axit oleic (1,0mg/ml) va axit linoleic (0,15mg/ml) véi cac thong
so khac giit nguyén, lan luot thay doi thoi gian este hoa 1a 10 phat, 20 phit,
25 phat, 30 phut, 40 phat. Két qua thu duoc ¢ bang 3.7 va cac hinh 3.10, 3.11.
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Bang 3.7: Anh hwéng ciia thoi gian dén qud trinh este héa

t (phut) SMeLino Smeole
10 168005,2 105548,2
20 2564614 164077,7
25 298363,3 189602,9
30 303441,3 192771,7
40 291383,2 188118,8

350000
300000
250000
200000
150000
100000

50000

Hinh 3.10: Anh hudng cia thoi gian dén qud trinh este héa

t= 10 phat

?n;gazﬂ
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Hinh 3.11: Sdc dé cdc este theo thoi gian este héa
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Nhan xét: Dya véo hinh 3.10 ta thay theo thoi gian thi dién tich cac pic
sdc ky tang dan, nghia 1 hiéu suét este hoa ting dan, va dat cn bang trong
khoang tir 25 — 40 phut. Do d6 ching t6i chon thoi gian este hoa tdi uu cho
qua trinh chuin bj miu chuan hdn hop 1a 30 phat nham dat hiéu suat chuyén
hoa t6i da ma khong mat nhiéu thoi gian, gay lang phi va mat chat phén tich.
3.2.4. Qui trinh chuin bj miu chuin hdn hop

Duya véo cac diéu kién toi wu cho qué trinh metyl este hoa da khao sat &
trén, chiing t0i dé ra qui trinh chuan bi mau chuan nhu sau:

Can chinh xac 1an luot 100 mg chuan axit oleic va 150 mg chuan axit
linoleic cho vao binh dinh mtc 10 ml. Pinh muc bang dung méi n-hexan. Ta
thu dugc dung dich chuan cia axit oleic va linoleic c6 nong do twong tng la
10 mg/ml va 15 mg/ml. Ly 0,1 ml dung dich nay cho vao 6ng nghiém 20 ml
c6 nat xody. Thém vao dng nghiém 2,0 ml dung dich NaOH 0,5M pha trong
metanol, day kin nip, lic dng nghiém trong thdi gian 15 phit. Cho tiép 2,0 ml
BF; 20% trong metanol, suc khi N,, dun cach thiy 80°C trong 30 phit. Mau
sau d6 duoc chiét bang 4 ml dung dich n-hexan (chiét 2 1an). Dich chiét n-
hexan duoc dinh mtc dén 10 ml. Ta dugc céac dung dich chuén axit oleic va
linoleic da este hoa c6 nong do twong tmg 14 0,1 mg/ml va 0,15 mg/ml.

3.3. Xay dung phuong phap dinh lwgng hon hop hai axit béo
3.3.1. Khdo sat gi¢i han phat hién va gi¢i han dinh lwgng

Trong mot qui trinh phén tich bat ki, gidi han phat hién (LOD) va gidi
han dinh luong (LOQ) 1a 2 thong sé quan trong.

G161 han phat hién 1a gia tri néng do thép nhét cua chét phan tich ma hé
théng phan tich con cho tin hiéu phan tich khac c6 nghia véi tin hiéu cua mau
trang hay tin hiéu ctia dudong nén.

G161 han dinh lugng dugc xem la néng do thép nhét cua chat phan tich

ma hé théng phén tich dinh luong dugc vai tin hiéu phan tich khac co nghia
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v6i tin hiéu cia mau trang hay tin hiéu nén. Thong thuong LOQ dugc tinh
nhu sau:

LOQ :?LOD

Pé tién hanh xac dinh cac gia tri LOD va LOD, ching tdi pha lodng
chuén hdn hop céc axit béo di dugc metyl este hoa lién tiép 2 hodc 5 lan, sau
d6 bom 1én cot GC dén khi nao chiéu cao pic sic ky bang 3 1an nhidu dudng
nén thi dimg lai va lay d6 1a giéi han phét hién cta thiét bi. Két qua thé hién
trong hinh 3.12 cho thay gi6i han phat hién cua axit linoleic 13 0,6 pg/ml va

cua axit oleic 1a 0,4 pg/ml.

WL,000) ¢ {x10000)
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Hinh 3.12: Madu trdng (n-hexan) va mau chudn hon hop axit linoleic (0,6
ug/ml) va axit oleic (0,4 ug/ml)
Twr d6 suy ra gioi han dinh luong ctua thiét bi la :

- Axit linoleic: I?OXO, 6 = 2,0ug/ml.

- Axitoleic : %x0,4 ~1,3 ug/ml.

Céc gia tri LOD va LOQ cua 2 axit béo dugc tom tit trong bang 3.8.
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Bang 3.8: Gia tri LOD va LOQ cua axit linoleic va oleic

Tén axit LOD (pg/ml) LOQ (pg/ml)
Axit linoleic 0,6 2,0
Axit oleic 04 1,3

Nhan xét: Thiét bi str dung c6 kha ning phat hién tdt, cho gia tri LOD

va LOQ thip (LOD dudi 1 pg/ml, va LOQ dudi 2 pg/ml), hoan toan phu hop

dé phan tich 2 axit béo trén trong mau that theo qui trinh da dé xuat.

3.3.2. Khio sat khoang tuyén tinh

Khoéang tuyén tinh 1a mot théng s6 quan trong cua qui trinh phan tich.

Mot chat chi c6 thé dinh luong tot theo phuong phap duong chuan hay thém

chuan khi nong d6 ctia chat phan tich nam trong khoang tuyén tinh.

bé khdo sat khoang tuyén tinh gitra nong dd cua cac axit béo va di¢n

tich pic sac ky, chiing t6i 1an lugt pha cac dung dich chuan hon hop axit béo,

sau khi dd metyl este hoa dugc bom vao cot GC. Két qua cho & cac bang 3.9,

3.10 va cac hinh 3.13, 3.14.

Bang 3.9: M6i quan hé giita nong dé axit linoleic dién tich pic sdc ky

Axit linoleic

C (ug/ml) Spic
1,8 3121,1
3,0 43173
7,5 13317,1
15 26889.5
75 139792,1
150 285612,5
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Y=A+B*X

S Parameter Value Error
3000004 A -1333.70134 616.90103
B 1906.66591 8.96377
2500004 R SD N P
0.99996 1196.22738 6 <0.0001
200000 -
150000 |
100000 -
50000 -
0 4

—————— 71— 11— 11— C (ug/ml)

-20 0 20 40 60 80 100 120 140 160

Hinh 3.13: Quan hé giita dién tich pic sdac ky va nong dé axit linoleic

Bang 3.10: Méi quan hé giita nong dé axit oleic dién tich pic sdc ky

Axit oleic
C (ng/ml) S
1,2 2021,7
2,0 2830,6
5,0 8473,4
10 16091,2
50 892249
100 186618,4

54



Y=A+B*X

S Parameter Value Error
A -1458.87588 910.29997
2000004 B 1866.9052 19.84042
1 R SD N P
0.99977 1765.15471 6 <0.0001

150000

100000

50000

0 20 40 60 80

A C (ug/ml)

Hinh 3.14: Quan hé giita dién tich pic sdc ky va nong dé axit oleic

Két qua khao sat khoang tuyén tinh cho ta cac phuong trinh hoi qui sau.

Bdng 3.11: Phurong trinh héi qui cdc axit béo

. Hé s Khoang tuyén
Tén axit Phuong trinh hoéi qui
tuong quan | tinh (ug/ml)
Y =(1906,67£8,96) X
Linoleic 0,99996 1,8 - 150
- (1333,70+616,90) (3.1)
Y =(1866,90+£19,84)X
Oleic 0,99977 1,2-100
- (1458,9£910,30) (3.2)

Nhén xét: Qua cac két qua phan tich va théng ké ta thay, ti 1& dién tich

pic sac ky va ndong do céc axit béo phu thudc tuyén tinh véi nhau mot cach

chit ch& véi hé sé twong quan cao, R > 0,9997. Khoang tuyén tinh rong: d6i

voi axit linoleic tir 1,8 — 150 pg/ml va axit oleic tir 1,2 — 100 ug/ml. Do dé ta

c6 thé st dung cac phuong phap dudng chuan hay thém chuan dé dinh luong

céc axit linoleic va oleic trong mau that & khoang tuyén tinh da khao sat.
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3.3.3. Khdo sat d¢ 1ap lai ctia phép do

Mot phuong phap phan tich tot ngoai yéu ciu vé do dang cua phuong
phap nguoi ta con chi y do 1ap lai cua phuwong phap. Do lap lai cia hé thong
sic ky duoc khao sat bang cach bom 5 1an cing mot mau chuin hdn hop axit
oleic (0,1mg/ml) linoleic (0,15mg/ml) di dugc metyl este hoa vao may sic ky
khi. Cac miu dugc phan tich theo dung diéu kién chay may di néu ¢ muc
3.1.4. Két qua duoc danh gia thong qua do 1éch chuan (S) va do léch chuin

trong d6i (RSD) cua dién tich pic sic ky Spic va thot gian luu tg theo cong

thire (2.9) va (2.10). Cac s6 liéu duoc ghi chi tiét ¢ bang 3.12 va 3.13

Bang 3.12: D Idp lai ciia hé thong sdc ky khi doi véi metyl linoleat

S6 lidu thong

S6 liéu thong

Tén chit | te (phit) Ke tn Spic Ké Sy
17,227 25423.5
17.236 248462
Metyl Xp = 17,234 X = 250424
linoleat 17,255 S=0,022 24919,4 S=245,0
(n=5) RSD =0,13% RSD = 0,98%
17,276 25151,8
17,223 248713
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Badng 3.13: B¢ Idp lai ciia hé thong sdc ky khi doi véi metyl oleat

Tén chét tx (phttt) S6 liéu thong S e S6 liéu thong

ké tr ké Spic
17,372 16794,6
17,379 16610,0
Xgp = 17,388 Xp = 16633,1
Metyl oleat
17,400 S =0,022 163379 S=178,1
(n=5)
RSD =0,13% RSD =1,07%
17,420 16691,3
17,369 16731,6

Nhén xét: Theo két qua khao sat ta thiy hé théng sic ky khi c6 do lip
lai tot. Di voi phan tich dinh tinh, thong s6 thoi gian luu tg ¢ do 1éch chuan
tuong dbi rat nho 1a 0,13%, va ddi véi phan tich dinh lugng, thong s dién
tich pic Spic ¢6 RSD 1a 0,98% va 1,07% tng v6i cac metyl este cua axit
linoleic va oleic. Qui trinh phan tich on dinh va c6 thé ap dung dé phan tich

mau that.

3.4. Ung dung qui trinh phén tich cic miu diu Gac
3.4.1. Xirly so' bd miu phan tich

Mau dau Gac dugc thu thap tir cac hiéu thude vé, ghi lai cac thong tin
vé mau, bao bi san xut, ngiy san xuat, sé dang ki kiém soat, ngay hét han va
thanh phan nhu trong bang 3.14. Trong khuén kho luan vin, chung toi khao
sat 4 1o vién nang : 3 o VINAGA va 1 lo VINADICA.
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Badng 3.14: Mét s6 mau dau Gac dimg dé phan tich

Tén mau Ml M2 M3 M4
, Cong ty ché bién dau thuc vat va thuc Cong ty TNHH dugc
Nha sén xuat , , \ .
pham Viét Nam pham Lac Viét

Tén san pham VINAGA VINADICA
Ngay san xuat | 07/2008 12/2008 28/10/2009 15/12/2009
Ngay héthan | 07/2011 12/2011 28/10/2012 12/2012

S6 dang ki 6341/2007/YT-CNTC 1279/2007/YT-CNTC

. Dau Géc tinh khiét chira beta caroten, lycopen, vitamin E, chat
Thanh phan o . _
béo thyc vat. .. va cac vi chat cho co thé con nguoi.

3.4.2. Phan tich mau that
3.4.2.1. Xir Iy méu phan tich

Do cic miu nam & dang long trong vién nang nén chung toi da tién
hanh can chinh xac 100 mg dau Gac cho vao binh dinh mtc 10 ml. Pinh mirc
bang dung méi n-hexan. L4y 0,1 ml dung dich nay cho vao dng nghiém 20 ml
¢6 niit xoay. Thém vao éng nghiém 2,0 ml dung dich NaOH 0,5M pha trong
metanol, ddy kin nip, lic dng nghiém trong thoi gian 15 phut. Cho tiép 2,0 ml
BF; 20% trong metanol, suc khi N,, dun cach thuy 80°C trong 30 phut. Mau
sau d6 dugc chiét bang 4 ml dung dich n-hexan (chiét 2 1an). Dich chiét n-
hexan dugc dinh mic dén 10 ml. Sau d6 cho dich chiét ndy vao cac lo nho
(vial) dung dé bom tryc tiép vao cot GC.
3.4.2.2. Két qud phén tich méu thit

Mbi mau phan tich M1, M2, M3, M4 duoc tién hanh phan tich 3 lan
trong cung diéu kién xir Iy mau va diéu kién chay sic ky. Dwa vao céc

phuong trinh hdi qui (3.1) va (3.2) dé xac dinh ham luong cua cac axit béo
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trong mau. Két qua phan tich dugc cho ¢ bang 3.15 va cac hinh 3.15, 3.16,
3.17 va 3.18.

5 uV(x10,000) C
Chromatogram Column Temp. (Setting)
45 475
4 450

3.5
42.5
3.
40.0
24 =
2. 375
o
2.0 =
o)
= 35.0
15 iy
Rl 25 50 75 100 125 120 175 min>?

Hinh 3.15: Sdc do ciia mau dau Gdc M1

V(x10,000)

IChromatogram
4.5

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

0.0

0 25 5.0 75 10.0 125 15.0 175 min

Hinh 3.16: Sdc do ciia mau dau Géac M2
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uV(x10,000)

4.5

3.5

3.0

2.5

i §lgldngleat

Hinh 3.17: Sdic do cia mau dau Gdc M3

& Jix10,000

0.0 25 5.0 75 10.0 125 15.0 175 min
Hinh 3.18: Sac do cua mau dau Gac M4
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Bang 3.15: Két qua phan tich cdc mau dau Gdc

Miu Suetin Sueon CLinoleic Coleic
(pg/ml) (pg/ml)
51834,8 52671,1 27,88 28,99
Ml 526173 52435.,6 28,30 28,87
51456,2 53589,0 27,69 29,49
51505,9 52288.,0 27,71 28,79
M2 51327,0 51176,5 27,62 28,199
506589 | 516289 2727 28,44
52527,1 53015.5 28,25 29,18
M3 51917,0 52852,8 27,93 29,098
52016,9 52616,4 27,98 28,96
52436,7 53233.,0 28,20 29,30
M4 515504 | 530985 27.74 29.22
51236,9 53189.,7 27,57 29,27

Tir ndng d6 céac axit béo tim dugc trong mau, ta qui d6i sang ham lugng
ctia chiing c6 trong 100 mg mau nhu sau:
mey=Cx. V. F
trong do:  mgy la khéi luong chét phan tich c¢6 trong 100 mg mau (mg)
C, 1a ndng d6 chat phan tich tinh theo phuong trinh hdi qui
(pg/ml)
V: thé tich dung dich dugc pha tir 100 mg mau
F: hé s6 pha lodng
107: 1a hé sb chuyén ddi tir pg sang mg.

Vay ta co: mgy, (mg) = Cy (ug/ml). 10 (ml). 100. 107 (mg/pg) = Cx (mg).
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Nhu vay theo qui trinh phan tich ¢ trén ta c6 ham lugng céc axit béo
khéng no trong cac mau dau Gac dugc tom tit trong bang 3.16.

Bang 3.16: Ham lwong ciia cdc axit béo trong mau dau Gdc

Miu Axit Linoleic Axit Oleic
(%) (o)
27,88 28,99
M1 28,30 28,87
27,69 29,49
MI(tb) 27,96 £0,78 29,12 + 0,82
27,71 28,79
M2 27,62 28,199
27,27 28,44
M2(tb) 27,53 +0,58 28,48 £0,74
28,25 29,18
M3 27,93 29,10
27,98 28,96
M3(tb) 28,05+0,43 29,08 + 0,28
28,20 29,30
M4 27,74 29,22
27,57 29,27
M4(tb) 27,84 + 0,81 29,26 £ 0,10

Dua vao két qua phan tich ham luong cac axit béo khong no ¢ trén ta
cO cac nhan xét sau:
+ Ham lugng cac axit béo trong cac mau dau Gac kha on dinh, doi véi

axit linoleic tir 27,53 — 28,05 % va cua axit oleic tir 28,48 — 29,26 %.
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+ Trong cac mau dau Gac, ham luong 2 axit béo khong chénh 1éch nhiéu
(1 -1,5%) du ham lugng axit linoleic c6 it hon axit oleic.

+ Trong cac mau cia VINAGA (M1 — M3), ham lugng cla ting axit thay
d6i khong dang ké theo thoi gian (27,53 — 28,05%) . Qua dé cho ta thay thanh
phan cua dau Géac khé 6n dinh trong thdi gian con han sir dung, va san pham
c6 do tin cdy cao khi dung.

+ Ham lugng cila cc axit béo trong mau dau Gac cta 2 nha san xuat la
twrong ddi gidng nhau cho thiy qui trinh san xuit vién nang dau Géc cua céac

nha san xuat 6n dinh.
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KET LUAN
Két qua dé tai “Xac Pinh Mot S6 Axit Béo Trong Dau Gac Bang K§
Thuat Sac Ky Khi” cho nhitng két ludn sau:
1.  Chon dugc diéu kién phu hop dé tach va xac dinh dong thoi hai axit
béo khong no co6 ham luong cao trong ddu Géc 13 axit oleic va axit linoleic

bang may sic ky khi véi detector FID.

Cot tach HP-5 (Polimetylsiloxan ¢6 5%
phenyl)
30m x 0,25 mm x 0,25 pm.

Khi mang Khi N,

Téc d6 khi mang 0,8 ml/phuit

Chuong trinh nhiét 6 150°C giir 1 phat, tang 10°C/phut dén

200°C, giit 1 phut, tang 2°C/phut dén
250°C, giit 1 phut, ting 10°C/phit dén
270°C, giir 10 phit.

Nhiét do budng tiém mau 250°C

Nhiét 6 FID 280°C

Thé tich bom mau 1pl

Kiéu bom Bom chia dong véi ti 1€ 10:1

2. Téi wu héa quéa trinh metyl este hoa cac axit béo va dua ra qui trinh

chuén bi mau chuan nhu sau:

Can chinh xé4c 1an lugt 100 mg chuan axit oleic va 150 mg chuén axit
linoleic cho vao binh dinh mérc 10 ml. Pinh mirc bang dung mdi n-hexan.

Lay 0,1 ml dung dich nay cho vao 6ng nghiém 20 ml c6 nut xoay.

Thém vao 6ng nghiém 2,0 ml dung dich NaOH 0,5M pha trong metanol, day
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kin nip, lic dng nghiém trong thoi gian 15 phuat. Cho tiép 2,0 ml BF3 20%

0
trong metanol, suc khi N2, dun cach thuy 80 C trong 30 phut.

Mau sau d6 dugc chiét bang 4 ml dung dich n-hexan (chiét 2 1an). Dich
chiét n-hexan duoc dinh mtc dén 10 ml.

Ta dugc cac dung dich chuén axit oleic va linoleic da metyl este hoa co
noéng do tuong tmg 1 0,1 mg/ml va 0,15 mg/ml.
3. Xéc dinh duge LOD, LOQ va khoang tuyén tinh cho hai axit oleic va

linoleic nhu sau:

Tén axit Axit linoleic Axit oleic
LOD (pg/ml) 0,6 0,4
LOQ (ug/ml) 2,0 1,3
. Y =(1906,67£8,96) X | Y =(1866,90+£19,84)X
Phuong trinh hoi qui
- (1333,70£616,90) - (1458,9+910,30)
Heso 0,99996 0,99977
tuong quan
Khoang tuyén tinh 1,8 — 150 1,2—100
(pg/ml)

4. Khao sat va phan tich 4 miu that, 3 mau VINAGA véi thoi gian xuat
xuong khic nhau va 1 miu VINADICA. Két qua khao sat cho thdy ham
luong cla 2 axit béo trén trong cic hang khong khac nhau nhiéu, va trong
cing mot hang ciing it thay do6i theo thoi gian khi san pham con trong han sir
dung. Diéu nay cho thiy cac axit béo khong no trong dau Géc c6 do 6n dinh
cao va co thé luu trit duge 1au. Qui trinh chiét xuat ddu Gic cua cac nha san
xuét on dinh.

Nhu vy, tir cac két qua thu duogc, chung toi thay phuong phap GC-
FID c6 do nhay cao, thich hop cho vi¢c phan tich déng thoi cac axit béo

khong no trong cdc mau dau Gac.
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Chung t6i hi vong nhiing nghién ctru trén gop phan vao viéc ing dung
ki thuat GC-FID néi riéng hay ki thuat GC noi chung dé xéac dinh céc axit béo

trong cidc mau dau thyc vat hay nhién liéu sinh hoc khac.
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