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4.6 mm; 5 um), mixture of acetonitrile and 10
mM phosphate buffer with pH adjusted fo 2.5
containing 30 mM TEA (25:75, v/v) as eluent in
isocratic mode, flow rate of 1.2 mi/min., and
detection wavelength of 278 nm. The method
enables a reliable statement concerning
quantitative determination of desloratadine in
commercially available pharmaceutical

preparations and, especially in the study on
desloratadine stability.
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Dinh lwgng dong thoi mot so acid béo
omega-3, omega-6 trong dau thue vat
bang ky thut sic ky khi khoi pho (GC-MS)

Nguyé&n Thanh Théng', Pham Thi Thanh Ha', Trin Cao Son 2

! Truong dai hoc Dugc Ha Noi

? Vién Kiém nghiém An toan Vé sinh Thyec phdm Quéc gia

bat van dé

Cung véi sw phat trién cla kinh té, ty Ié méc
bénh tim mach ngay cang cao va xuét hién &
nhiéu Ira tudi. Ché dé dinh dwéng lipid khéng
hop li 18 mét trong nhirng nguyén nhan hang
dau clia c&n bénh nay. Céac acid béo omega-3
c6 tac dung lam giam cholesterol va triglycerid
mau, giam nguy co dau tim, gidam nguy co dot
quy do thiéu mau cuc bd. Ngoai ra, nhom acid
béo omega-3 cdn céan thiét cho phat trién hoan
thién chirc n&ng nhin clia mét, giam nguy co dai
thao dwdng, gidm mac dd nang va sé con hen
phé quan, gidm triéu ching viém khép dang
thap, chéng trdm cam... Mat sé nghién ciru bao
c4o co thé c6 hieu (rng chéng ung thw cla acid
béo omega-3 (d&c biét la ung thw va, dai trang
va ung thw tuyén tién liét) " Tuy nhién, cac acid
béo nay néu st dung véi liéu lwong qua 16n co
thé 1am tang nguy co dét quy xudt huyét, tang
xac suét clia mét sbé bénh. FDA khuyén cao
rang téng lwong acid béo Omega-3 tir ché do
an khong nén vwot qua 3 gam méi ngay, trong
d6 c6 khéng qua 2 gam méi ngay la tir cac chét
bé sung dinh dwéng. Ngoai ra, ty I& gitva
omega-8 va omega-3 sl dung rat quan trong.
M6t ti 1é omega-6 qua cao va omega-3 qua thap
déu c6 anh hwdng khong tét cho sirc khde. Ché
d6 an phwong Tay hién dai thwong cé ty 1€ cla
acid omega-6 va omega-3 vuwot qua 10-1, mét
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s6 cao nhu 30-1. Ty lé té6i wu dwoc cho 1a 4-1
hoc thap hon &9,

Cac acid béo omega-3, omega-6 cb nhiéu
trong céac loai dau thye vat nhw dau dau tuong,
dau dira, dau co, dau bép, ddu mam Iua mi, dau
hat c3i... Viéc chiét xuat cac loai dau thuc vat
kha don gian nén dé dang thu dwoc ham lwvong
I6n acid béo omega-3, omega-6 vai chi phi thap.
Trén thé gi¢i chwa c6 nhigéu nghién ctru vé ham
lwong acid béo omega trong dau thuc vat P9
Hién nay, & Viét Nam cling chwa c6 nghién ctru
vé ham lwong céac loai acid béo omega 3,
omega 6 trong dau thyc vat. Phwong phap phan
tich acid béo cing da dwoc nhiéu tac gid nghién
ctru trong cac dbi tvong nhw dau gac, vién nang
dau ca " Tuy nhién & Viét Nam hién chua c6
phwong phap chinh thirc dé phan tich acid béo
trong dau thyc vat. Trong cac phuong phap cé
thé (rng dung dé& phan tich acid béo thi phwong
phap sic ky khoi phd cho két qua tach tot nhat,
ddng thoi co do tin cay cao ©,

Do d¢, chung téi nghién clru phwong phap
dinh lvgong mét s6 acid béo omega-3, omega-6
trong dau thwe vat bang k¥ thuat séc ky khi khoi
phd (GC-MS) v&i cac muc tiéu sau:

- Xay dwng phwong phap dinh lwong déng
thei mét s6 acid béo omega-3 va omega-6 trong
"dau thuc vat bang ky thuat s&c ky khi khéi phé.

- Tham dinh phwong phap da xay dyng.
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- Ung dung phwong phap dé xac dinh ham
lwong cac acid béo trong mét s6 loai dau thire vat.

Ppéi twong va phwong phap nghién
ciru ;

péi twong nghién ctu

Cac loai dau thwc vat cé6 ngudn gbc khac
nhau duoc lay trén dia ban Ha Néi: dau dau
twong, dau me, dau oliu...

Thiét bj

- May sic ky khi khdi phd GC-MS model
Polaris Q cla hang Thermo hodc twong duong.

- Cot séc ki khi DB5-MS (60 m x 0,25 mm x
0,25 um).

- Céc thiét bi can thiét khac...

Héa chat, thubc thir

Chuan hdn hop 37 FAMEs (dang methylester
clia acid béo) véi ndng d6 tdng 10 mg/ml trong
methylen clorid, dwgc cung cap bdi Supelco.

Chuan ndi methyl nonadecanoat clia Sigma-
Aldrich.

Natri clorid, Natri hydroxyd, methano!l, n-
hexan, boron trifluorid 50%/methanol cia Merck.

Chuan bj céc dung dich

- Dung djch chuén néi: Can chinh xac 0,1g
methyl nonadecanoat hoéa tan trong n-hexan
vira d0 50ml, thu dwoc dung dich chuan noi co
néng d6 2000 ug/ml.

- Dung dich natri hydroxyd 0,5M pha trong
methanol: Can 2g NaOH dinh mic trong binh
dinh mrc 100 ml bing methanol. Bao quan
trong td lanh.

- Dung dich boron trifluorid 7%/methanol: Hat
3,5ml dung dich BF; vao binh dinh mue 25 ml.
Dinh mirc dén vach bing n-hexan. Bdo quén
trong ta lanh. '

- Dung dich natri methylat 5%/methanol: Can
5¢ natri methylat, dinh mc trong binh dinh mdc
100ml bang methanol. Bao quan trong td lanh.

Diéu kién sdc ky

Chuwong trinh nhiét d: Nhiét d6 dau 100°C
gitr trong 1 phut; tang 20°C/ phut 1én 165°C, sau
dé tang 5°C/1 phut 1én 260°C, gil trong 16,75
phut. Téng thoi gian phan tich 40 pht.

- Nhiét d6 budng bom mau: 250°C, bom
khéng chia dong , th&i gian khéng chia dong 1a
1 phat. Thé tich tiém 1 .

- Nhiét dé transferline: 260°C.

- Khi mang: Heli, tbc do 1 ml/ phat

- Nhiét d6 budng ion: 200°C.

- Thoi gian ¢t dung méi: 7 phut.

- Ché d6 chay FULL SCAN dai tir 50-250 m/z.

Két qua

Phwong phap dan xuat héa

Pé phan tich dwoc béng sic ky khi, mau
phan tich can phai dwoc chuyén thanh dang hoi
trong diéu kién thwc nghiém. Diéu nay khéng
thwe hién dwgce voi cac acid béo, dac biét la cac
acid béo nhiéu carbon. Vi vay, can chuyén cac
chét béo va acid béo trong dau thuc vat thanh
dan xuat dé bay hoi dé& cé thé phan tich duoc
bing GC/MS. Bén canh d6, dan xuat hoa con
cho phép chuyén cac acid béo vé dang. khong
phan cuc nén han ché duoc kha nang hap phu
trong qua trinh sdc ky khi do twong tac cla
nhirng nhém phan cwc gay ra.

Khao sat mét s6 phwong phap dan xuét hda va
so sanh két qué thu dwoc khi phan tich cung mét
mau: Iwa chon phuong phap dan xuat voi natri
hydroxyd/methanol va borontrifluorid/ methanol vi
phuwong phap nay cé hiéu suét dan xuat cao nhét.

!

Bang 1: So sénh két qua gitra mot sé phuong phép dén xuét

Dén xuat bang Natri

Dan xuét bidng NaOH/MeOH D3an xuét bang BFy/MeOH

Acid béo methylatMeOH (mg/100g)® va BFy/MeOH (mg/100g)’ (mg/100g)™
‘Acid linoleic 25,694 30,060 12,00
Acid arachidonic 0,004 0,006 0,005
Acid y-linolenic 0,124 0,174 0,062
EPA 0,075 0,107 0,071

Tinh phu hop clia hé théng séc ky

Céc acid béo phan tich sau khi dwoc dan
xuat héa duwgc xac dinh bang séc ky khi khéi
phd (GC-MS) va so sanh v&i phd chuén trong
thw vién phé chuan Mainlib.
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Tinh phu hop cla hé théng séc ki khi
dwoc khdo sat bing cach bom 6 lan cung 1
dung dich chuén hdn hop céac acid da duwoc
methyl ester héa (FAMEs) vao may sac ki
khi.
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Bang 2: Két qua khdo séat do 1ap lai thoi gian
lwu va dién tich pic

RSD% RSD% RSD
TT Acid béo thoi gian dién tich % ty 1é
Iwvu pic ES/IS
y-Linolenic 0,048 4,56 0,60
Linoleic 0,064 4,57 0,75
Arachidonic 0,049 470 0,77

Dihomo-y-linolenic 0,060 3,78 0,96
0,049 4,58 0,95
0,040 4,87 0,62

0,039 4,62 0,58

Eicosapentaenoic

Docosahexaenoic
Eicosatrienoic

N|olo|bs|lWIN| =

Két qua cho thay cac acid béo phan tich déu

Bang 3: Két qua khao sét khodng tuyén tinh

c6 d6 lap lai cla thei gian lvu (RSD<0,064%),
d6 lap lai clia dién tich pic cac acid béo khéng
dat y&u cau s 2% (déu < 5%). Tuy nhién ty 1&
dién tich pic so v&i chuan néi (ES/IS) cho RSD
<0,96% chirng td khi s& dung thém chéat ndi
chuan hé théng séc ky pht hop, én dinh, cho
phép phan tich ddng thei cac acid béo trén véi
diéu kien s&c ky da xay duwng.

Khao sat khoang tuyén tinh

T dung dich chuan gbéc 37 acid béo pha
thanh 6 ham lwong khac nhau clia cac chuan
acid dung lam dweng chudn cé ndng dé lan lwot
la: 0,5; 2,5, 5; 10; 15; 20 pg/ml dé khao sat
khodng tuyén tinh.

Acid Omega-3

Acid Omega-6

Néng d6 Acid Eicosa- Acid ocosa- Acid Acid Acid Acid ara Acid dihomo-
(ug/ml)  penta-enoic hexaenoic Eicosatrienoic y- linolenic linoleic -chidonic  y-linolenic
Ty Ié dién tich pic twong wng (ES/IS)
0,5 0,162 0,117 0,158 0,220 0,315 0,188 0,197
25 0,991 0,812 0,885 0,951 0,958 0,922 0,897
5 1,942 1,584 1,840 1,903 2,032 1,884 1,926
10 3,558 3,017 3,524 3,607 3,653 3,603 3,540
15 5,432 4,483 5,342 5,187 5,582 5,416 5,466
20 7,354 6,185 7,317 6,705 7,375 7,490 7,336
PT héi quy y=0,3631x+ y=0,3053x  y=0,3634x - y=0,3326x + y=0,3626x y=0,3698x y =0,3644x
0,0324 +0,0026 0,0325 0,157 +0,1157 -0,0156 +0,0086
R R=0,9996 R=0,9995 R=0,9997 R=0,9992 R=0,9997 R=0,9995 R=0,9997
Qua bang két qua, ta thay ty sb dién tich pic lwong (LOQ)

dap ng thu duoc trén sic db ti 1& voi ndng do da
chon. Trong khoang néng dé khao séat cé s tuyén
tinh gira SpicesySpicys; V&I Cent phan tier- S phu
thudc nay kha chét ché thé hién qua dwong théng
héi quy voi hé sé twong quan R > 0,9992.

Gi¢i han phat hién (LOD), giéi han dinh

Bang 4: LOD, LOQ cua céc acid béo phén tich

Pha day dung dich cac acid béo chuén c6
néng dé gidm dan ti» 500 ng/ml dén 3,125 ng/ml.
Tién hanh sic ki trong diéu kién da néu. LOD
chinh la ndng dé cia chat phan tich ma tai d6 i lé
gitra tin hiéu cta chat phan tich va tin hiéu nén
béng 3 (S/N =3) va LOQ = 10/3 * LOD.

Acid omega-6

Acid omega-3

Acid Acid Acid ara- Acid dihomo- Acid Eicosa- acrd Acid Eicosa-
gamma . . . . . . . Docosa- oy Kt
. . linoleic  chidonic gamma-linolenic penta-enoic : trienoic
linolenic hexa-enoic
LOD (ng/ml) 12,50 3,125 12,50 12,50 12,50 5,00 25,00
LOQ (ng/ml) 41,67 10,42 41,67 41,67 41,67 16,67 833
Két qua khao sat LOD va LOQ cia thiét bi Pé dang

cho théy phuvong phap dap ng duoc yéu
cau vé d6 nhay cé thé (rng dung trong phan
tich cac loai acid béo khac nhau trong dau
thwe vat.
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Tién hanh phan tich mau chudn (mau da
tham gia lién phong clia FAPAS, ma sb 1482).
So sanh két qua gitra két qua phan tich voi két
qua cong bb clia mau lién phong:
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Bang 5: Khao sat tinh ding cua phuong
phép déi véi acid linoleic (C18:2n6)

Léan Két qua thu  Két qua cong 7
phan tich dwoc (g/100g) b (g/100g) score

Lan 1 3,81 4,04 -1,211

Lan 2 4,10 4,04 0,316

So sanh két qua phan tich véi két qua trong
mau chuln, két qua thu dwoc déu cé gia tri
Bang 6: D¢ /dp lai cda phuong phap

tuyét ddi cla Zsoe< 2. Nhw vay, phwong phap
xay dwng da dat yéu cau vé tinh dung.

Po6 lap lai cua phwong phap

Phan tich 6 lan khac nhau cung 1 méau
dau thyc vat. Panh gia két qua théng qua do
léch chuadn twong déi (RSD%) cta ham
lwong cac chat phan tich dwoc qua 6 lan
phan tich do.

Lwong chét phan tich dweoc (g/100g)

Lan Acid omega-3 Acid omega-6
khao sat Acid Acid Acid Acid Acid
Eicosa-penta-enoic Docosa-hexa-enoic linoleic arachidonic dihomo-y-linolenic
1 0,78 190 36,13 2,99 0,0161
2 0,74 1,82 35,81 2,92 0,0170
3 0,75 1,96 36,16 3,09 0,0164
4 0,74 1,87 36,35 2,99 0,0172
5 0,73 1,85 36,40 2,97 0,0164
6 0,73 1,93 35,81 2,95 0,0161
B 0,75 1,89 36,11 2,98 0,0165
SD 0,018 0,05 0,25 0,058 0,00046
RSD% 2,45 2,75 0,69 1,94 2,80

Két qua cho thay gia tri d6 lech chuén twong dbi
RSD% clia c4c chét phan tich trong 6 14n phan tich

déu nhd hon 2,8%. Nhw vay quy trinh da xay dung
[4 phu hop va dam bao cho viéc phan tich.

’ng dung phwong phap dé phan tich mét s6 mau dau thwe vit
Bang 7: Két qua phan tich mét s6 méu déu thuc véat

Ham Iwong cac chat phan tich dwoc (g/100g)

M Acid linoleic Acid arachidonic EPA Acid dihomo-gamma-linolenic DHA
1 36,11 0,0024 0,010 0,017
2 7.41 2,98 0,75 0,194 1,89
3 6,16 0,085 0,075
4 14,63
5 21,78
6 36,35
7 48,51
Ban luan lwong va déu dat yéu clu. V&i két quad nay,

Két qua thu dwoc cho thdy phwong phap dan
xuét cac acid béo sang dang methylester béng
NaOH/Methanol va BFy/Methanol co hiéu suat
dén xuét cao nhat.

Phwong phap GC-MS xay dwng da dinh tinh
va dinh lweng duoc ddng thei mot sb acid beo
omega-3, omega-6 trong dau thwc vat. Phwong
phap nay da dwoc thdm dinh trén mét sé chi
tieu nhw tinh chon loc, khoang tuyén tinh, do 1ap
lai, d6 dang, gi¢i han phat hién, gi¢i han dinh
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ching t6i dé xuét (’ng dung phwong phap nay
tai cac phong thi nghiém dé phan tich cac acid
béo omega-3, omega-6 noi trén.

Phwong phap da xay dwng cdé kha nang
phan tach tét téi 32 acid béo khac nhau trong
hén hop chuan 37 acid béo. Vi vay, chung t6i de
nghi tiép tuc hoan thién quy trinh phan tich va
tham dinh dé dinh lvong dwoc déng théi cac
acid béo con lai trong hén hop chuan 37 acid
béo.
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Summary

Fatty acids from vegetable oil s
transesterified into fatty acid methyl esters
(FAMESs) by using sodium hydroxid in methanol
and borontrifluoride in methanol. FAMEs then
was extracted by hexan and determined by gas
chromatography coupled with mass spectrometry
(GC-MS). Separation of FAMEs using a 60m x
0,25mm fused silica capillary column coated with
a 025 uym fim of poly-(5% diphenyl/ 95%
dimethy! siloxane). Simultaneous determination
of several omega-3 and omega-6 fatty acids was
performed using full scan MS (50-250 m/z). The
method was validated, showing good linearity (R
> 0.999) in a range of 0.5 to 20 ug/mi, high
frueness and precision (RSD <2.8%). The
application of the developed method on
vegetable oil samples offered good results.

Keywords: fatty acid, FAME, omega 3, omega
6, gas chromatography- mass spectrometry.
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