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TOM TAT

Quy trinh dinh luwong dong thoi acid Eicosapentaenoic (EPA) va acid
Docosahexaenoic (DHA) trong thuc pham bao vé stic khoe dang dau bang sic ky
khi ghép ndi khéi pho (GC-MS) da duoc phat trién va thdm dinh. Cac diéu kién phan
tich va xte ly mau duoc t8i vu hda, trong d¢ Iira chon stt dung cot DB-5MS cho phan
tich sdc ky, mau thue duoc chiét 13p lai 3 lan va dan xuit hda bfing 5 mL dung dich
CH3;ONa/MeOH 5%. Phuong phap tuyén tinh trong khoang 10-1000 mg/L déi véi
ca EPA va DHA (R? = 0,9999). Gi6i han phat hién (LOD) va giéi han dinh lwong
(LOQ) Ian lwot dat 10 mg/kg va 30 mg/kg. Do 1éch chudn twong déi (RSD) < 3,0%,
RSD ctia 36 chinh xac trung gian nho hon 4,5% , va d6 thu hoi dat 95,05-104,87%,
dap ung duoc yéu cau cia AOAC. Phuong phdp duoc 4p dung thtt nghiém trén
ndm mau thyc phdm bao vé stic khoe thuong mai dang dau, két qua so sanh cho
thdy ham luong EPA va DHA phan tich chénh léch khong nhiéu so véi gia tri cong

bd trén nhan.

Tit khéa: EPA va DHA; thuc pham bao vé stic khoe; séc ky khi ghép ndi khéi phd,

ester hoda.

1. MO PAU

Acid Eicosapentaenoic (EPA) va acid Docosahexaenoic (DHA) la hai acid béo
khong no thudc nhém omega-3. Cac hoat chét nay da dugc nhiéu cong bd xac nhan ¢
vai tro quan trong d6i v6i stec khoe tim mach, than kinh, thi giac, va khang viém (Djuricic
& Calder, 2024; Patted, 2024; Reily, 2023). EPA va DHA thuong c6 nhiéu trong ca bién,
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dau ci, dau nhuyén thé, tao hodc vi tao, va vi vay duoc con nguoi tach chiét, ché€ bién
thanh cac san pham thyc pham bao vé stc khoe (TPBVSK) bd sung EPA va DHA
(Djuricic & Calder, 2024; Makay, 2025; Yan, 2023). Trén thi treong thwong gédp cac dang
san phdm nhu vién nang mém dau cd, dau udng, ché pham phoi hop vitamin va khoang
chat. Tai Viét Nam, cac san pham nay duoc kinh doanh rong rai va thuong ghi nhan
theo ham luwgng “dau cd”, “omega-3 tong s6”, “EPA” va “DHA”.

Céc nghién cttu gan day cho thdy ham lwong EPA va DHA trong cac san pham
bd sung omega-3 trén thi truong c6 bién dong dang ké. Nghién ctru ctia Assadourian va
cOng su khao sat nhan ctia 2.819 san pham dau ca tai Hoa Ky va ghi nhan su da dang
16n vé cong bs cong dung, lieu dung ciing nhw ham luwong EPA/DHA (Assadourian,
2023). Hilton va nhém nghién cttu cling da phan tich dinh lwong EPA va DHA trong 15
san pham dau ca thuwong mai, két qua da phat hién mét s6 san pham c6 ham luong EPA
hodc DHA léch qua + 20% so véi cong bo trén nhan (Hilton, 2024). Nhém nghién ctiu
ctia Banovic cfing chi ra rang can kiém sot chit ché ham lwong omega-3 cong b trén
nhan san pham (Banovi¢ Fuentes, 2025). Nhiing két qua nay cho thay ngay ca tai cac thi
truong c6 hé thdng quan ly phat trién, viéc bao dam sy pht hop gitta ham lwong thuee t€
va nhan cong bd van 1a van dé dang quan tam.

Tai Viét Nam ciing c6 mét sd nghién ctru vé EPA va DHA va omega-3 da duoc
c6ng bo. Dinh Thj Thu Trang va cdng su da nghién cttu tach chiét omega-3 tir phu phdm
ché& bién ca bang phuwong phap thay phan két hop két tinh uré, qua d6 nang cao ham
luwong chiét xudt cac acid béo khdéng no tir nguén nguyén liéu gia tri thap (Pinh, 2025).
Hoang Thi Bich va cong sy xay dung quy trinh tng dung enzym két hop cac ky thuat
phén ly va tinh ché d€ thu nhan dau ca giau EPA, DPA va DHA tir phu phdm cé ngtr
vay vang (Bich, 2017). Gan day, Vi Dtc Canh va cong su da thanh cong trong viéc st
dung dung moi eutectic sau (DES) — duoc biét dén la phuong phap chiét dung moi xanh
- dé€ tach chiét dau ca tir phu pham ca basa (Va, 2024). Két qua dat hiéu suat khoang
84,5% omega-3, -6 va -9, trong d6 ham luwong EPA va DHA dat 40,5% va 18,9%. Tuy
nhién, mot han ché€ d6i véi cac nghién cttu trong nudc la cac cong bd vé xay dung va
tham dinh phuong phdp phéan tich dinh lwong EPA va DHA trong TPBVSK khong
nhiéu. Mot phan do viéc phan tich truc tiép EPA va DHA trén thiét bi phan tich séc ky
thuong khong cho do nhay tdt va nhiéu nén 16n, doi hoi can thiét budc ester hoa.

Dé dinh lwong EPA va DHA, hién nay cht1 yéu st dung phuong phap séc ky khi
sau khi chuyén acid béo thanh dang methyl ester (FAME). GC-FID (sic ky khi st dung
detector ion hda ngon ltra) 1a ky thuat duoc st dung phd bién do chi phi phan tich hop
ly, d¢ lap lai tot va phu hop véi dinh luwgng thanh phéan acid béo trong dau c4, thuy san
va thyc pham bo sung (Alinafiah, 2021; Irnawati, 2024). Tuy nhién, han ché cia GC-FID
la kha néng dinh danh cht yéu dua vao thoi gian luu va chat chuan. Do d6, phuong
phap nay gap khoé khan khi phan tich cdc nén mau phtec tap, dd nhay chua cao (gi6i han
phat hién con twong d6i 16n) hodc khi ¢6 hién twong dong rira giai gitra cac methyl ester
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acid béo. Trong khi d6, phuwong phap GC-MS (sac ky khi ghép ndi khéi phé) duwoc mot
s0 nghién cttu cong b6 do chon loc cao nho két hop thoi gian lvu véi pho khoi, tang do
nhay khi van hanh & ché d6 chon loc ion (SIM) (Rohman, 2023; Yi, 2014).

Tt cac phan tich trén cho thdy viéc xay dung va tham dinh phuong phap GC-
MS xac dinh dong thoi EPA va DHA trong thuc phdm bao vé stec khoe la can thiét, vira
c6 y nghia khoa hoc trong hoan thién phuong phap phan tich acid béo omega-3, vita cd
gia tri thuc tién d6i v6i ki€ém nghiém, hau kiém va bao vé quyén loi ngudi tiéu dung trén
thi treong Viét Nam, trong boi canh chua ¢ cong trinh thdm dinh phwong phap phan
tich dong thoi EPA va DHA trong nén mau TPBVSK. So véi cac phuong phéap da cong
b0, nghién cttu nay tap trung hoan thién mot quy trinh GC-MS st dung ni chuan C19:0,
xt ly nén TPBVSK dang dau, quy ddi két qua tir methyl ester vé acid tw do va danh gia
kha nang ap dung trong diéu kién kiém nghiém tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi, hoa chat va chat chuan
Thiét bi:

Cac thiét bi sit dung trong nghién cttu nay gom: hé GC/MS-QP2010 (Shimadzu -
Nhat Ban), may ly tam (Hettich — Dtic), thiét bi cd cat quay chan khong (Buchi-Nhat Ban).

Héa chit va chdt chudn:

Cac dung moi stv dung gom n-hexan, methanol (MeOH), ethanol, diethyl ether
va petroleum ether (HPLC grade), va cac mudi CH;ONa, NaCl, Na:5Os khan. Cac chat
chudn phan tich bao gom methyl cis-5,8,11,14,17-eicosapentanoate (EPA), methyl cis-
4,7,10,13,16,19-docosahexaenoate (DHA), va chit ndi chudn methyl nonadecanoate
(C19:0). Céc hoa chat déu duwgc mua tir Sigma Aldrich (Hoa Ky). Mdc du két qua cudi
cung duoc bao cdo theo EPA va DHA dang acid tu do, cac chuan methyl ester duoc st
dung vi chat phan tich trong mau sau xtt ly ciing dugc chuyén sang dang FAME trudc
khi phan tich GC-MS.

Dung dich chuan g6c EPA, DHA va ndi chuan C19:0 ¢6 nong d6 1000 mg/L duoc
chuan bi trong n-hexan. Dung dich chuan hon hop lam viéc dwgc chuan bi béng cach
hut chinh xac 0,10 mL Tan lwot cac dung dich chudn goc ¢ trén vao binh dinh mutc 5,0
mL, sau d6 dinh mc béng n-hexan. Cac dung dich chudn lam viéc & nhitng néong do
khac nhau dwoc chudn bj bang cach pha loang tir dung dich chuan hon hop.

Dung dich CH;ONa/MeOH 5% duoc chuan bi bang céch hoa tan khoang 5,0 g
CH;ONa trong methanol va dinh mttc d&&n 100 mL bang cting dung méi. Dung dich duoc
bao quan trong binh thuy tinh t6i mau va st dung trong vong mot tuan.
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2.2. Diéu kién phan tich trén thiét bi GC-MS

Cot mao quan voi khi mang helium c6 d6 tinh khiét 99,99999%, toc d6 dong 1,47
mL/phtt, thé tich bom mau 1 pL va ché d6 bom mau split 1:50. Nhiét &6 budng tiém
duoc duy tri ¢ 250°C. Chuong trinh nhiét d¢ 10 cot duoc thiét lap tie 70°C (gitt 1 phat),
téng 5°C/phtit dén 250°C va gitt dang nhiét trong 15 phtt. Téng thoi gian phan tich 1a
khoang 42 phut.

Trong nghién cttu nay, hai cdt mao quan duoc khao sat gom DB-1MS (pha tinh
100%  dimethylpolysiloxane) va DB-5MS (pha tinh 5%  phenyl-95%
dimethylpolysiloxane), cung chiéu dai 30 m (Agilent Technologies, Hoa Ky).

Detector khdi pho stt dung nguon ion héa EI ¢ nang lwong 70 eV, interface 250°C.
Ché d9 full Scan trong khoang khdi luwong tir 50-500 amu duoc str dung d€ xac dinh thoi
gian luu. Sau khi lya chon cac ion ddc trung cua chat phan tich dwa vao thu vién pho va
pho Scan ctia chat chudn, ché do phéan tich chon loc ion (SIM) duwgc dung d€ phan tich
dinh ltgng. Cac manh dinh lugng ctia methyl nonadecanoate (C19:0) m/z 74, manh xac
nhaén la cac ion m/z 87 va 43. D&i véi EPA va DHA, ion dinh lwong la m/z 79, cac ion m/z
91 va 67 duoc st dung lam ion tham khao.

2.3. Quy trinh 14y mau va xt ly mau
Lay mdu:

Mau TPBVSK chtta omega-3 dang vién nang mém dang lwru hanh trén thi treong
duoc lyra chon d€ minh hoa kha nang ¢ng dung ctia phuwong phép. Véi mdi san phém,
14y ngau nhién tir 10-20 vién, vo nang dwoc cit mo va loai bo hoan toan. Tién hanh dong
nhat bang cach tron déu phan dau bén trong nang.

Xk Iy mau:

Can khoang 0,1-1,0 g mau da dong nhat cho vao binh nén 250 mL, thém 30 mL
ethanol, 10 mL nudc cdt va 30 mL HCl dam déc. Tién hanh thuy phan & nhiét d6 soi
trong khoang 30—45 phtit nham giai phéng cac acid béo khoi nén mau (binh phan tng
duoc lic déu dinh ky 10 phat/Tan).

Sau khi lam ngu¢i dén nhiét dd phong, toan b dich thiuy phan duoc chuyén sang
phéu chiét va chiét bang 80 mL hon hop diethyl ether/petroleum ether (1:1, v/v) trong 5
phit. Thu 16p hitu co, tiép tuc chiét 1ép nudc thém N Tan bang 30 mL hon hop dung moi
twong tu nhu trén. Cac dich chiét hitu co duoc gdp lai va lam kho qua 16p NaxSO, khan
nham loai bo hoan toan liong nude con sét lai sau qua trinh chiét. Buwdc nay gitip han
ché& su phan hiy ctia sodium methoxide va nang cao hiéu qua tao dan xuat methyl ester.
Sau khi loc bé Na:SOs, dich dwgc c6 quay chan khong ¢ 40°C dén can, thém 0,1mL noi
chudn C19:0 c6 ndng d 1000 mg/L nham hiéu chinh qué trinh tao dan xu4t va phan tich
GC-MS. Sau &6, tiép tuc thém V mL CH;ONa/MeOH 5%, day nap, lac manh 3 pht va
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dé phan tng trong 5 phat nham chuyén céc acid béo thanh dang methyl ester. Sau d6,
thém 5 mL n-hexan, lac manh trong 3 phut va ly tdm ¢ tdc dd 5000 vong/phtt trong 5
phut. Lép n-hexan phia trén dugc thu vao vial 2 mL d€ phan tich trén hé thong GC-MS.

Mau trang quy trinh dugc chuan bi bang cach thay mau bang nén dau hoa anh
thdo da duoc xac nhan khong chita EPA va DHA, sau dé xtt ly qua toan bd cac bude
twong tw mau thir. Nén tréng nay dong thoi dugc st dung cho thi nghiém thém chuan
dénh gia LOD, LOQ va d¢ thu hoi.

Trong nghién cttu nay, s6 lan chiét ldp lai N va thé tich V. mL CH;ONa/MeOH
5% dé tao dan xuét methyl ester sé dwgc khao sat, voiN=1,2,3lan, vaV=3,4,5, 6 mL.

2.4. Thdm dinh phwong phap

Cac thong s6 tham dinh duwoc dénh gia theo huéng dan ctia AOAC International
(AOAC, 2016) va ICH Q2(R2) (International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use, 2024), bao gom d¢ tuyén tinh, giéi
han phat hién (LOD), gidi han dinh ltong (LOQ), do chinh xdc (danh gia qua d6 lap lai,
do tai lap noi bd), do dung (qua mau CRM).

Do tuyén tinh duoc danh gid qua hé sd xac dinh R? cua dwong chuan, duwoc thiét
1ap trong khoang néng do tir 10 dén 1000 mg/L (nén n-hexane) d6i voi ca EPA va DHA,
théng qua mdi quan hé gitra noéng do chat phan tich va ty 1€ dién tich peak ctia chat phan
tich so voi ndi chuan methyl nonadecanoate (C19:0). B6 chéch (A%) ctia dwong chuan
duoc xac dinh tir sai s6 twong d6i gitta nong do cua dung dich chuén tinh lai tir duong
chudn (Ciinh12i) va nong dd thuce t&€ ctia dung dich chuédn (Cinye) qua cong thitc:

Cinniai — C
A(%) _ tinh lai thuc % 100

thuc

LOD va LOQ duoc xac dinh dua trén ty 1€ tin hiéu trén nhiéu (S/N), tuong tng
v6i S/N 2 3 va S/N 2 10. Cu thé 13, dung dich chuan hon hop chat phan tich duoc thém
chudn vao mau nén TPBVSK dang dau khong chira DHA va EPA tir mttc ndng dd thap
nhat c6 thé dé thiét bi phat hién dugc chat phan tich cho ti 1€ S/N 2 3, nong d6 d6 dwgc
xac dinh 1a LOD cua phuwong phap. Twong tw nhw vay d6i véi LOQ..

Do 14p lai (thé hién qua do6 1éch chuan twong doi (RSD%) dugc danh gia thong
qua tdm phép phan tich 13p lai trén cuing mot mau TPBVSK dang dau cé chita EPA va
DHA trong cung diéu kién thi nghiém. RSD (%).

D06 téi 1ap duoc danh gia dua trén do 1éch chudn tuong ddi tai ldp RSDr (%) cua
2 nguoi (mdi ngrdi thue hién 6 1an) phan tich trén cling 1 mau tai cac thoi diém khéc
nhau.
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Do 1ap lai va do tai lap duwoc tinh tit S: DY 1éch chuan; n: S6 lan thi nghiém; xi: Gia

tri tinh dwoc cua lan th nghiém thw “i”; X : Gia tri trung binh cua cac [an th nghiém

theo cong thitc sau:

n

32
s = Z(x—x) ; RSD (%) = =100
n-1 X

Do dung ctia phwong phép (thé hién qua d¢ thu hoi) dwoc danh gia thong qua
thi nghiém thém chudn trén nén TPBVSK dang dau ¢ ba mtc nong d6 tuong tng 80%,
100% va 120% so véi ham lwgng danh dinh cua EPA (2000 mg/kg), va DHA (1000 mg/kg)
trong mau, tic 1 teong tng véi thém chudn 1600 mg/kg, 2000 mg/kg, 2400 mg/kg ddi
voi EPA va 800 mg/kg, 1000 mg/kg, 1200 mg/kg d6i véi DHA. Mau nguyén liéu chita
EPA va DHA duoc cap ching chi (PronovaPure® 360:240 EE) dong thoi duoc st dung
dé danh gia hiéu qua ctia quy trinh phan tich.

3. KET QUA VA THAO LUAN

3.1. T6i wu héa mot s6 diéu kién phan tich

3.1.1. Lwa chon loai ¢t mao quan phu hop cho qua trinh tach trén thiét bi GC-MS
Trong giai doan khao sat ban dau, pho toan phan ¢ ché do SCAN cho thady nén

mau dau cb nhiéu ciu ter dong rira giai, do dé viéc lya chon cot sic ky la mot trong cac

yéu td chinh quyét dinh d€ bao dam dd chon loc ctia phwong phap. Do DHA va EPA ¢6

déc tinh khong phan curc nén hai loai ¢dt khong phan cyec 1a DB-1MS va DB-5MS duoc

lwa chon khao sat. Két qua khao sat duoc trinh bay ¢ Hinh 1.

Két qua cho thdy ca hai ct déu cho phép nhan dién va tach EPA, DHA khoi
nhau. Trong cung diéu kién van hanh, DB-5MS tao cac peak muc tiéu c6 cuong do cao
hon, sic nét hon, bé rong chan peak nho hon va it chiu anh hudng cua tin hiéu nén lan
can. Do d6 c¢ot DB-5MS duoc lwra chon cho cac khao sat tiép theo.
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Hinh 1. Sic d6 khao sat anh hudng ctia 02 loai cot sac ky dén su tach hdn hop cac chat 100 mg/L
trén thiét bi GC-MS: (a) DB-5MS (30m) ; (b) DB-1MS (30m).

3.1.2. Lira chon s& Ian chiét 1ap va thé tich hon hop tao dan xuat methyl ester

Trong qua trinh xtr ly mau, viéc chiét lipid va hiéu qua chuyén hda cac acid béo
thanh methyl ester c6 thé anh hudng truc ti€p dén do nhay va do chinh xac cua phép
phén tich. Vi vay, s6 lan chiét 1dp (N) va thé tich dung dich CH;0ONa/MeOH 5% (V mL)
duoc khao sat nham t6i wu héa quy trinh xt Iy mau. Mau TPBVSK chita omega-3 dang
dau duoc st dung trong thi nghiém nay. D6i voi thi nghiém khao sat s6 lan chiét lap,
thé tich CHsONa/MeOH 5% duwgc gitt cd dinh 6 mL. Sau khi lwa chon duoc s6 Tan chiét
hiéu qua nhat, tiép tuc tién hanh thi nghiém khao sat thé tich CH;ONa/MeOH 5% t6i uu
v6i s6 [an chiét da chon. Két qua duoc trinh bay ¢ Bang 1 va Hinh 2.

Béang 1. Két qua t6i uu hoéa diéu kién xtt Iy mau

Thong s6 kho sit }1211::11 EPA (T;; : lzl)ién tich DHA (Tlfrelaékc)lién tich
1 0,82 0,64
S8 Tan chiét 2 1,48 0,85
3 1,63 1,11
3 0,69 0,57
Thé tich CH;ONa/MeOH 5% 4 1,25 091
(mL) 5 1,60 1,10
6 1,64 1,13
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Két qua 0 Bang 1 cho thay, khi tang s0 lan chiét 1én 3 Jan va tang thé tich dung
dich tao dan xuat sodium methylate ttt 3 mL 1én 5 mL, tin hiéu peak ctia cdc methyl ester
tang ro rét. Bén canh do6, viéc chiét 1dp lai 3 Tan va thé tich 5 mL ciing nhw 6 mL
CH;ONa/MeOH 5% cho cuong dd peak cao va hinh dang peak sic nét, bé rong chan
peak nho va it nhiéu nén (Hinh 2). Do d6, nghién cttu nay dé xuat chiét l3p lai it nhat 3
lan va dan xuat héa véi 5 mL CH;ONa/MeOH 5% dé giam tiéu hao dung méi hitu co,
hudng dén “green chemistry”.

Max Intensiy : 311706
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Hinh 2. Sic d6 hon hop chét phan tich trén nén mau TPBVSK dang dau duoc chiét véi 3 an 1ap
lai va dan xu4t héa bdi 5 mL CH;0Na/MeOH 5%.

3.2. Hiéu luc héa quy trinh phan tich

3.2.1. buong chuan va khoang néng do lam viéc

Puong chuan cta cac chit phan tich duoc xay dung trén khoang nong d6 10-
1000 mg/L trén nén n-hexane, st dung ty 1é dién tich peak gitra chat phan tich va ndi
chuan. Két qua dwgc trinh bay ¢ Bang 2.

Bang 2. Két qua khao sat duong chuan ciia EPA va DHA

EPA DHA
Nong do (mg/L) | Tyledién | . Ty 1¢ dién tich o
tich peak Do chéch A(%) peak Do chéch A(%)
10 0,077 12,75 0,076 11,18
25 0,199 5,06 0,215 5,28
50 0,390 5,34 0,462 8,23
100 0,863 5,66 1,107 4,04
250 2,054 1,08 2,712 0,54
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500 4,034 0,55 5,566 1,14
1000 8,122 0,18 11,056 0,03
. " y =0,0081x + 0,0067; R? =
Phuong trinh hoéi quy 09999 y=0,0111x — 0,0477; R?=0,9999

Két qua khao sat cho thay EPA va DHA déu c6 mdi twong quan tuyén tinh t6t
trong khoang néng d6 10-1000 mg/L véi hé s6 xac dinh R? dat 0,9999.

Do chéch cta cac diém chudn dao dong tir 0,18-12,75% d6i v6i EPA, tir 0,03
11,18% d6i véi DHA, va giam dan khi nong d6 chat phan tich tang dan. O viing nong d
<100 mg/L, 6 chéch >5% do tin hiéu thdp ctia chat phan tich thu duoc tir detector gay
ra sai s6 ctia phép hoi quy 1on. O vung nong dd cao, dd chéch giam rd rét khi tin hiéu
ghi nhan duoc ¢ detector tang. Mac du vay, cac gia tri do chéch thu duoc tir nghién ctru
nay o tat ca cdc mic nong d6 déu nho hon 15%, hoan toan dap tng yéu cau tham dinh
theo huwéng dan AOAC va ICH.

3.2.2. Gidi han phat hién (LOD) va gid¢i han dinh Irwong (LOQ)

Gidi han phat hién (LOD) dwoc xac dinh bang cach thém chuan ¢ mtc nong d6
th&p nhat trén nén mau TPBVSK dang dau sao cho sic d6 cho ty s& tin hiéu/nhiéu (S/N)
>3, va trong tng v6i LOQ cho S/N > 10.

Két qua cho thdy ca EPA va DHA khi thém chudn dén mtc 10 mg/kg thi cho gia
tri S/N lan luot 1a 4,45 va 5,56, dap ting yéu cau > 3. Khi ha mc thém chuan xudng thi ti
1€ S/N qua nho. Vi vay, gia tri LOD dwoc xac nhan ¢ mitc 10 mg/kg, twong ting vdi LOQ
la 30 mg/kg.

3.2.3. Danh gia d6 dung va d¢ chinh xac ctia phuwong phap phan tich

Do chinh xac va d6 ding la nhiing thong s6 quan trong trong thdm dinh phuong
phép phan tich, phan anh mtrc do tin cay cua két qua dinh luong. Bang 3 trinh bay do
chinh xac va d¢ dang ctua phwong phap phan tich EPA va DHA.

Bang 3. Két qua danh gia d¢ lap lai, d6 tai lap noi bd va do ding cua phwong phap xac dinh

EPA va DHA trong TPBVSK
Chat phan tich Yéu cau*
Chi tiéu | Thong s6
EPA DHA

Polap | S6 mau lip (n) 8 8
lai Ham luong trung binh (mg/kg) | 1846,9 879,0

SD 49,6 26,3

RSD (%) 2,68 2,99 <3,7
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Chit phan tich Yéu cau*
Chi tiéu | Théng s6
EPA DHA
Potsi | S6 miulip (n) 6 6
L@P " | Ham lugng trung binh (mg/kg) 1826,7 859,2
0o
SDr 72,3 38,3
RSDk (%) 3,96 4,45 <5,6
Po Mitc thém chuan 80% (n = 3)
498 | b thu hoi (%) 96,92:97,60; |9505;9585; |90-110
98,50 96,10
Do thu hoi trung binh (%) 97,67 95,67
Mitc thém chuan 100% (n = 3)
Do thu hdi (%) 101,70 ;103,06; | 98,07 ;100,42; | 90-110
103,36 103,29
Do thu hoi trung binh (%) 102,71 100,59
Mitc thém chuan 120% (n = 3)
Do thu héi (%) 102,50 ;103,51 ; | 95,06 ; 96,28 ; 90-110
104,87 97,33
Gié tri trung binh (%) 103,63 96,22
Khoang thu hoi chung (%) 96,92 — 104,87 95,05 - 103,29 90-110

SD: B§ léch chudn; RSD: D¢ léch chudn twong doi; SDr: D¢ léch chudn ndi bd; RSDR: D léch chudn

twong doi ngi bg

*Gid tri yéu ciu theo AOAC (AOAC, 2016)

Két qua trong Bang 3 cho thay phuong phap c6 d6 chinh xac tot d6i vdi ca EPA
va DHA. Gia tri d¢ 1éch chudn tuong d6i (RSD) dat 2,68% do6i voi EPA va 2,99% d6i voi
DHA, trong khi d¢ 1éch chudn tuong déi tai lap ndi bd (RSDr) twong tng la 3,96% va
4,45%. Cac gi tri nay déu thap hon gisi han cho phép theo huéng dan AOAC, ching to
phueong phap c6 do 6n dinh va kha nang tai lap tot.

D6 dung ctia phuong phap duogc danh gia thong qua thi nghiém thém chuén trén
nén TPBVSK dang dau ¢ ba mitc nong do 80%, 100% va 120%. Két qua cho thdy do thu
hoi ctia EPA dao dong tir 96,92-104,87%, cia DHA dat ttr 95,05-103,29%. Cac gid tri thu
h6i déu nam trong khoang chap nhan d6i véi phuong phap phan tich dinh leong theo
AOAC (AOAC, 2016).
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Két qua phan tich mau nguyén liéu da dwoc cap ching chi PronovaPure®
360:240 EE duoc trinh bay ¢ bang 4.

Bang 4. Danh gia hiéu qua qua trinh tao dan xuét bang mau chuan chirng nhan

Thong s6 | Gia tri chitng nhéan (%) Gia tri phan tich (%) Ty 1€ so voi CRM (%)
EPA 35,8 37,51 104,5
DHA 22,5 22,89 101,7

Két qua cho thdy ham lwong EPA va DHA xac dinh dugc sai 1éch khong dang ké
so voi gia tri chiing nhan, voéi ty 1é thu hoi twong ting la 104,5% va 101,7%. Diéu nay
chiing to6 quy trinh tao dan xuit béng dung dich CH;0ONa/MeOH 5% dat hiéu qua cao
va khong gy anh huéng dang ké dén viéc dinh luong EPA va DHA trong nén mau khao
sat.

Noi cach khac, cac két qua vé do dung va do chinh xac cho thdy phuwong phap
dap tng yéu cau thdm dinh va c6 thé ap dung d€ dinh lwgng EPA va DHA trong cac san
pham thyee pham bao vé stic khoe.

3.2.4. So sanh hiéu néng cua phuong phap véi mét s6 cong bd truede day

Hiéu ndng cua quy trinh dé xuat duoc so sanh véi mot s6 phuong phép da cong bo va

dwoc trinh bay ¢ Bang 5.
Bang 5. So sanh hiéu ndng cua phuong phap dé xudt véi mot s6 phuwong phép xac dinh EPA va
DHA da cong bd
Nghién . _ Ky thuat va tao Khoang Do thu hoi | Thoi gian
Nén mau x , , LOD
ctru dan xuat tuyén tinh (%) phan tich
(Yi, 2014) Vién nang GC-MS; thuy - EPA: 0,08 EPA: Khoang 40
dau ca phan va methyl ng; DHA: 100,50; phat
héa bang 0,21 ng DHA:
BF;/MeOH 103,83
(Brotas, Viénnang | GC-MS; tao dan | 5-100 mg/g | EPA: 0,16 >76 38 phut
2020) dau cé xudt methyl mg/g;
ester DHA: 0,18
mg/g
(Alinafiah, | Casongva | GC-FID; FAME, | Khong DHA & 45,87 phat
2021) ca da ché cot HP-88 cong bo mtc thap:
bién duwdi dang 90,58-97,02
mot
khoang
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Nghién . N Ky thuat va tao Khoang Do thu hoi | Thoi gian
Nén mau _ i , LOD
ctru dan xuat tuyén tinh (%) phan tich
chung cho
ca hai chat
Nghién TPBVSK GC-MS-S1V; 10-1000 EPA va EPA: 96,92 | Khoang 42
cltu nay dang dau CH;ONa/MeOH | mg/L DHA: 10 104,87; phat
5%; ndi chuén mg/kg DHA:
C19:0 95,05
103,29;
CRM: 104,5
va 101,7

Cac phuong phéap da cong bd stt dung ca GC-FID va GC-MS, véi nén mau va
cach biéu thi d¢ nhay khac nhau. Phwong phap cua Yi va cdng sy (2014) cho LOD rat
thap khi biéu thi theo luong chat dua vao cdt, nhung gia tri nay khong thé so sanh truc
tiép v6i LOD tinh theo mg/kg mau. Trong khi d6, Brotas va cong su (2020) bdo cdo LOD
o mtec 0,16-0,18 mg/g, trong duwong 160-180 mg/kg, cao hon gia tri 10 mg/kg ctia nghién
ctru nay; tuy nhién, sy khac biét con phu thudc vao quy trinh xtt ly mau, hé s& phaloang,
ché& do thu nhan dir liéu va cach xac dinh LOD. Phuong phap GC-FID cua Alinafiah va
cOng su (2021) co thoi gian phan tich 45,87 phut, trong duwong véi thoi gian 42 phut cua
quy trinh dé xuat, nhung kha nang xac nhan chat cht yéu dua vao thoi gian luu.

Phuong phap dé xuét c6 khoang tuyén tinh rong 10-1000 mg/L, d6 thu hoi
95,05-104,87% va cac gid tri RSD, RSDR dé4p ting yéu cau AOAC. Két qua phan tich mau
chudn ching nhan cling dat 104,5% d6i voi EPA va 101,7% d6i voi DHA, gép phan xac
nhan hiéu qua ctia qua trinh tao dan xuat va d6 dung ctia toan bo quy trinh. Méc du thoi
gian phan tich chira ngan hon dang k& so véi mot s6 cong bd triede day, wu diém chinh
ctia phirong phap 1a kha nang dinh lwong dong thoi EPA va DHA bang ndi chuan trén
nén TPBVSK dang dau, c6 do chon loc phu hop va c¢6 thé trién khai trong diéu kién
phong kiém nghiém tai Viét Nam.

3.3. Ap dung quy trinh phan tich da xiy dung dé dinh lwong EPA va DHA trong mot
s6 mau TPBVSK

Phuong phédp phan tich sau khi dugc tham dinh da dugc ap dung dé xac dinh
ham luong EPA va DHA trong ndm mau TPBVSK dang dau dang lwu hanh trén thi
truong (day chila minh hga kha nang ap dung phuong phap). Két qua ¢ Bang 6 cho
thay ham luwgng EPA va DHA (dang acid tw do) phan tich dugc déu kha twong dong voi
gia tri cong bd trén nhan san pham. Ty 1¢ ham lwong EPA so voi gia tri cong bd dao dong
ttr 91,7% dén 111,6%, DHA dat tr 87,5% dén 105,0%.
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s S, /S DbPL
C(mglvién ) = —L—"¢ Me th
SC /Snc mth DPLch

y KLTBvién <K

xC. x100

H¢ sé quy d61: Kera: 0,9557;K =pha: 0,9591

Bang 6. Két qua phan tich ham lugng EPA va DHA trong mot s& mau TPBVSK trén thi truong

KLTB Vién | Ham lwgng phan tich Ham lwong nhan (%) So véi ham
Mau | (mg/vién) (mg/vién) (mg/vién) lwong nhan
EPA DHA EPA DHA EPA DHA
M1 735,8 57,4 240,1 52,5 250,0 109,3 96,4
M2 850,1 74,6 140,0 80,0 160,0 93,9 87,5
M3 853,4 86,6 147,5 80,0 160,0 108,3 92,2
M4 741,7 58,6 252,9 52,5 250,0 111,6 101,2
M5 748,5 1,10 1,89 1,2 1,8 91,7 105,0

D4i v6i EPA, hai mau M2 va M5 ¢6 gid tri phan tich dwoc thap hon gia tri cong
bd trén nhan, trong khi d6 cdc mau con lai phat hién thdy ham lwgng cao hon nhan
khoang ttr 8-11%. D61 véi DHA, mau M1, M2, M3 c¢6 ham lwong dat 87,5% - 96,4% so voi
cong bs, hai mau con lai cé gia tri cao hon va khé gan véi gid tri cong bd (1éch 1-5%). Cac
sai khac c6 thé lién quan dén bién thién gitta don vi san pham, quy trinh san xuat, bao
quan, 1dy mau va do khong dam bao ctia phép do.

Két qua budc dau cho thdy quy trinh c6 thé xt Iy cdc mau cé mic EPA/DHA
khac nhau. Tuy nhién, khdo sat ndm mau chi cé y nghia minh hoa kha nang 4p dung;
can mé rdng s6 luong san pham, nén mau va 16 san xuat dé€ danh gid day du tinh phu
hop cta phuong phép trong hau kiém.

4. KET LUAN

Nghién ctru da xay dung thanh cong quy trinh dinh lwgng dong thoi EPA va
DHA trong thuc phdm bao vé stic khoe dang dau bang k§j thuat GC-MS véi quy trinh
xtt ly mau chiét 1gp lai 3 Tan va dan xuét héa bang 5 mL dung dich CH;ONa/MeOH 5%.
Phuong phap cho d¢ nhay cao (LOD 10 mg/kg), tuyén tinh tot trong khoang 10-1000
mg/L (nén dung moi n-hexane), d¢ dang t6t va do chinh xac dat yéu cau theo hudéng
dan AOAC va ICH.

Khi 4p dung trén mot s8 mau TPBVSK dang luu hanh trén thi treong, phuong
phép cho phép xac dinh dong thoi EPA va DHA véi két qua twong d6i phu hop so véi
ham lwgng cong ba trén nhan, qua d6 chiing minh tinh kha thi trong kiém nghiém chat
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luong va hau kiém san phdm. D€ mé rong pham vi ap dung ctia phuwong phap, trong

thoi gian tdi, can tiép tuc danh gia trén nhiéu nhém nén mau khac nhau nhu dau vi tao,

dau nhuyén thé, sita bot bd sung omega-3 va thuc pham ting cueong vi chat.
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ABSTRACT

A method for the simultaneous determination of Eicosapentaenoic acid (EPA) and
Docosahexaenoic acid (DHA) in oil-based dietary supplements using gas
chromatography-mass spectrometry (GC-MS) was developed and validated. The
analytical and sample preparation conditions were optimized, including the use of
a DB-5MS column for chromatographic separation, three repeated extractions of real
samples, and derivatization with 5 mL of a 5% CH;ONa/MeOH solution. Over the
concentration range of 10-1000 mg/L for both EPA and DHA, the method showed
good linearity, with a coefficient of determination (R?) of 0.9999. The limits of
detection (LOD) and quantification (LOQ) were 10 mg/kg and 30 mg/kg,
respectively. The relative standard deviation (RSD) was below 3.0%, the
intermediate precision (RSDR) was below 4.5%, and recoveries ranged from 95.05%
to 104.87%, meeting AOAC requirements. The method was applied to five
commercial oil-based dietary supplement samples, and the results showed that the
analyzed EPA and DHA contents differed only slightly from the values declared on
the product labels.

Keywords: EPA and DHA; dietary supplements; gas chromatography-mass

spectrometry; esterification.
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