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S u m m a r y 

An HPLC method was developed for dmultaneous detennination of vitamin A, 03 and Ein food supplements 
and milk-tiased infant formulas. The analyzed samples were first kept undergoing enzymto hydrolyds witii 
protease. By experiments of this hydmlyds for better extraction and isolation ofeadi vitamin helped to establish 
ttie procedure as flows: To the analyzed samples, pmtease about 20% (v/w) and 50 ml KOH 20%/ 
ethanol are added (6CPC, 40 min); and then liquid-liquid extraded with n-hexane: petrdeum ether (50:50). The 
developed method was validated in term of specificity, precision, accumcy, linearity, limit ofdetectton and limit of 
quantitation. It proved to tie specific, predse (RSD<2% at 6 replicates), accurate (with recovery 92.7% -107% 
tor vit. A: 83.8% - 97.6% for vit D3; 84.4% to 97.2% tor vit. E), linear (with R2 >0.9997 tor all the vitamins in 
question), and sensitivive with LOD (pg/100 g dank sample) was 4.0 for vit. A; 0.7 tor vit. D3; 120 tor vit. Band 
LOQ (pg/100 g blank sample) vi/as 14.0 for vit. A; 2.3 for vit. D3 and 400 tor vit. E. The pmposed method showed 
time-saving, economtoal and eftident, and as such, pmctically applicable to simultaneous determination of fat-
soluble vitamins. 

Keywords: Vitamin A. D3, E, dmultaneous determination, food supplements, protease. 

Oat van de 

Thgc pham bd sung ngdy cdng dugc cai l i l n , 
phdi trien vdi nhung nen m i u da dpng, phye vy 
nhi lu d6i lugng ngudi tieu dung nhu ngudi gia, 
phy nu cb thai, tre nhb, ngudi 6m yeu. . Trong dd, 
edc loai vitamin tan trong d l u hay dugc su dyng 
d l b6 sung trong thgc phim nhdm phbng chong 
tfiilu hyt vitamin vd ndng eao sue khbe. Do n l n 
miu phuc tap, edc vitamin thudng duge bo sung 
dudi dgng vi lugng nfin cdc phuong phdp xu Iy 
m i u don gidn g$p nhilu khb khan khi tach vd djnh 
lugng cdc vitamin A, Dj, E. Trong nghien cuu ndy, 
enzym protease da dugc su dyng de thuy phdn 
m iu nhdm ldng hifiu qua tdch vd giup djnh lugng 
dong thdi cdc vitamin A. D .̂ E trong thuc pham bd 
sung bdng HPLC, su dyng epl sdc ky pha dao. 
Hudng nghifin euu ndy da giup tiel kipm thdi gian. 
hba chi t phdn lich, eho dp chinh xdc cao, dori 
gidn. de dp dyng tgi cdc phdng kiem nghidm thgc 
phim. 

P h u w i g phdp nghien cipu 

Ddi t ugng nghien cuu 
Mdu ki lm tra danh gid hdm lugng vitamin A, 

DJ, E bao gom: 

- Sua cbng Ihuc a5 vitamin A, D ,̂ E. 

- Thgc ph im bd sung vi eh l l dinh dudng. 

Trang thiet bj , hda chat 

Danh mpe cdc trang thiet bj, v$t tu, hda chit 

- Thiet bj: Hd th ing SKLHNC UFLC. detector 
PDA (Shimadzu, Nhpt); Mdy e l l quay chdn khbng 
Eyela (Tokyorikarika, Nh§l): IVldy quang ph i h ip 
thy UV-VIS UV1800 (Shimadzu, Nh§t);... 

- Chat chuan d l i chi lu: Chuin Retinol 99,5% 
(Sigma, My); Chuin D,L-a-loeopherol 99.5% 
(Sigma, My); Chuin eholecalciferol 99,5% (Sigma, 
My). 

- Hda eh l l , dung mbi HPLC: THF, dicloromethan. 
methanol (Merck, Ddc); protease k i lm hdm lugng 
> 500U/g (Sigma, My); edc hba c h i l n-hexan, 
petroleum ether, butyl hydroxy toluen (BHT), kali 
hydroxyd . ethanol (Trung Quoc) dai lieu ehuin 
tinh khi l t phdn lich. 

Cdch pha dung djch chuin 

- Cde dung djeh chuin goc vitamin A n ing dd 
150 ppm, vitamin D3 240 ppm. vitamui E 5245 
ppm dugc chuan b\ bdng cdch cdn lugng chuin 
luong dng vdo c6c cd md 50 ml, hda ten b ing 
methanol, sau dd chuyen vao binh djnh muc dung 
lich 100 ml vd djnh muc d i n vpch vdi methanol. 

TAPCHi DUVC HQC-11/2016 (S6 487 NAM 56) 



• Nghien ci>u - Ky thuat 
Cdc dung djch chuan gdc bao qudn d -20°C, su 
dgng dn djnh dugc trong 6 thdng, k t lm Ira lal nong 
dp djnh ki 3 thang mdt ldn hodc Wii can thieL 

- Dung dich chuan trung gian A, D,, E- Lay chinh 
xdc 1 ml moi logi dung dich ehuan gdc vitamin 
A, D3, E bang pipel vdo trong binh dinh mue 10 
ml, djnh mdc ldi vgch bdng methanol d nhi^t do 
phdng, l ie deu hon hgp, pha mdi dung djch ndy 
hdng ngay. 

- Dung djdi chuan lam vific: T u cdc dung djch 
ehuan bung gian, tien hdnh pha loang vao cac 
binh dinh mdc sao cho dugc day chuan dung dich 
vrtamin A, D,, E cd nong dp lodng 20; 50; 500; 
1000; 2000 l l n so vdi edc dung djch chuin goc. 

Nol dung nghifin cdu 

- I^ao sal dieu kifin tfiijy phdn ed su dyng 
enzym protease de tang hipu su i t thiiy phdn m i u : 
toi uu hda cdc d i lu ki§n the li'ch enzym, nhifit dp 
thuy phdn, thdi gian thuy phdn, the tieh KOH 20%/ 
ethanol, Iga chgn dung mbi va tJ le dung mbi ch i l l 
tdch vitamin A, D ,̂ E. 

- Th im djnh quy trinh phdn tich. 

- Lfng dyng qui trinh da xdy dgng frong phan 
lich mpt sd m i u thgc phim bd sung trfin Ihj Irudng. 

Khao sdt cdc yeu to dnh hudng den qua 
trinh x u ly mau 

Khao sat anh hu&ng cua enzym den qua 
trinh tiiiiy phdn 

Khdo sdi 06 mdu sua cbng thdc, moi mau 
khoang 2,5 g vdo Ip nhga eb n ip kin, them vdo 
ml i m i u khodng 0,1 g chat chong oxy hba BHT, 
10 ml nudc de phdn tdn m i u va enzym protease 
vdi t h i lich thay ddi td 0 -> 1,5 ml. Sieu dm mdu 
Irong 15 phuL Them vdo mbi mau 50 ml KOH 20%/ 
ethanol. Tien hdnh thuy phdn d SCC Irong 40 phut 
vd phan tich trfin h$ Ihong HPLC. Tu k i t qua khdo 
sat cho Ihay, su dyng enzym protease lam tang 
hifiu sui t thuy phdn mau td 8-18%; Irong dd khi 
the tich enzym chi lm khodng 20% so vdi co chat 
(miu k i lm nghipm) thi qud trinh thuy phdn dai hipu 
qua tot nhal; vdi cdc mdu su dyng lugng enzym 
nhilu hon, khi phdn tieh trfin sac ky Ihay xuat hifin 

Bang 1 : Kit qud khao 

nhifiu nen nhieu hon. Do do. chung lot Iga chpn 
the lich enzym ch i lm 20% khoi lugng m i u . 

Khao saf tiie b'ch KOH 20%/ EtOH 
Tien hdnh phdn lich song song 5 mdu si>a ed 

khdi lugng khoang 5 g, eo djnh the tieh Enzym bo 
sung d l ho trg thuy phan Id 1 ml (chiem 20% ca 
chat), thay doi the lich KOH 20%/ ethanol Id 30 -» 
100 ml. Sau do lien hdnh ede qui trinh thuy phdn, 
tdch vd djnh lugng bang HPLC. Kfit qud cho thay 
vdi the lieh KOH 20%/ElOH Id 50 ml vua t i l l kipm 
hda chdt phan tieh vua giup thuy phdn 6ir(?o toi da 
lugng mdu phdn tich. 

Khdo sdt nhiet dp thuy phdn 

Tien hanh thuy phan cac mdu tai cac dieu kipn 
nhifit dp khdc nhau trong khoang l u 50''C den 
90°C, ede thdng so khdc khdng thay doi (the tich 
enzym, the lich KOH. thdi gian thuy phan). Nhgn 
thay vdi nhiet dp thuy phdn Id eO'C cho hdm lugng 
vitamin Ihu dugc cao nhat Nhipt dg th ip qud thi 
vitamin A vd E d dgng ester chua dugc thuy phdn 
hoan lodn. ket qua dinh lugng th ip ; nhigt dp eao 
qud khien cho k i t qua djnh lugng giam di ddng ke 
vi ddy la cac vitamin khdng ben vdi nhipt dd eao. 

Khao sat thdi gian thuy phdn 

Tien hdnh thuy phdn 5 m i u , m l i mdu khodng 
5 g, cd djnh cdc thbng so: the lich enzym khodng 
1 ml, the tieh KOH 50 ml, nhi^t dd IhCiy phdn 60°C. 
thdi gian thuy phdn thay doi 30,45,60,75, 90 phOL 
Lua chpn thdi gian thuy phdn 60 phGl cho hdm 
lugng vitamin D3 vd E eao nhat. n l u kfio ddi Ihdi 
gian thuy phan, hdm lugng Ifin den 90 phut, hdm 
lugng wtamin A ed eao hon nhung hdm lugng 
vitamin D, lgi giam dang ke. 

Khdo sdt dnh hudng cua dung mdi chiet vd 
ty le dung mdi chiit 

Tien hdnh phdn tich song song cdc mau vdi 
dieu kifin tfiuy phan da dugc t l i uu d Irfin vdi dung 
mbi ehilt thay doi n-hexan, ether dau hda, hon 
hgp cdc dung mdi Iren. Kel qua cho Ih ly su dyng 
n-hexan:ether dau hba theo ty id 50:50 cho hipu 
qua tach vitamin cao nh l l , ddng Ihdi trong qud Irinh 
chiel, can bdng giua hai pha dien ra nhanh hon. 

sat qua tiinh xu ly mdu 

Miu 

M1 
M2 
m 
M4 
M5 
M6 

Khdilugngntiu 
(a) 

2.3217 
2.6008 
liOTS 
2.6038 
2.4887 
2.5059 

Khao sat anh huvng 1 
Tbi tich Enzym 

(ml) 
0 

0.25 
0,5 

0.75 
1.00 
1.50 

:ua enzym den qui tritih thuy phan 
Ham lugng vitamin A 

MlOOg) 
445 
478 
506 
505 
498 
503 

Him luong vitamin D 
Im/iaog) 

12.3 
13.2 
)3.4 
12.6 
129 
12,5 

Ham lugng vitamin E 
(mg/IOOq) 

12.3 
13.6 
M.5 
14.2 
14.4 
14.3 
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Miu 

Uiu 1 
Man 2 
Mau 3 
Miu 4 
Miu 5 

Khdi luong dn 
lal 

6.221 
5.018 
5,0)25 
5.0215 
5,1008 

Khao sat anh 
TTie (Hi XOH 20%' 

ethanol 
30 
40 
50 
70 
100 

Aimnil ciia M iKll KOH 20%/EIOH 
HimluongvitaiimA 

(pgllOOg) 
414 
497 
5(9 
502 
491 

Him lugng vHartmD, 
Ipg/IOOg) 

11.1 
132 
14,0 
14 

13,1 

Him lugng vitamin E 
(mg/IOOq) 

11,6 
14 

H) 
13,8 
13,9 

Khao sat anh hudng cua nhiet dd thuy phan 

Miu 

M1 
M2 

m 
m 
M5 

Miu 

Mt 
M2 
M3 

m 
M5 

Khdi luong mau 

5.0752 
5,0069 
5.0156 
5.0180 
5.0101 

Khdi lugng miu 
(g) 

5.0722 
5.0680 
5,0074 
5.0316 
5.0618 

ihuvphan 
SK 
60X 
TCK 
80^ 
90^ 

Ham luong vitamin A 
Im/IOOg) 

293 
530 
459 
481 
298 

Khio sit anh huong cua thdi gian 

Tha gian thtjy phan 
(Phut) 

30 
45 
60 
75 
90 

Ham luong vitamin A 
Ilig/IOOg) 

460 
476 
50) 
498 
508 

Ham lugng vitamin D 
lua/IOOa) 

13,6 
14,7 
14,4 
12.0 
10.7 

thuy phan 

Him lugng vHanmD, 
Im/IOOa) 

14.9 
14.8 
(5,2 
13,7 
7,5 

Him lugng vitamin E 
(ma/100 al 

8,7 
14,5 
13,8 
13,7 
8,3 

Ham lugng vitamin E 
Img/IOOa) 

13,7 
13,7 
(3,5 
13,3 
13,3 

Khao sat anh hirdng cda dung mdi chiet 

Mau 

Ml 
M2 

Khoi lugng mau 
( l l 

5.2209 
5.1537 

Dung mdi chiit 

n-tiexan 
petroleum ether 

Him luong vitamin A 
lua/IOOa) 

472 
483 

Him lugng vSamin D, 
lua/IOOa) 

13,3 
13,4 

Him lugng vitamin E 
Ima/IOOa) 

14,1 
13,6 

m 5.0268 '^^^r^^'" ; ettier (50:50) 13.8 12,9 

Ket qua va ban luan 

Ket qua xay dgng qui tr inh phdn tich 

*» iT i KOH 20̂ 1/ae 

Thuy phan eCC/GO phut 

I *r>-hei»i eltietit*uh6«(5aS0)'Zlii 
' (too rrt • 50 mil 

hiet long-long 

I ft'>3 bing furifc muoi loing Je toai ki>m. enzym. j 

I Co quay cftSn ithing lam bay hoi dung moi chlSt I 

• MOa BT gin «« Wmg meVanol it 2-5 ml (•) 

] -j Phan tich ir^n HPtC | 

Hinh 1: Quy ttinh phan tieh cac vitamin A. D^ E 

nThitichhdac^phythuOcvaohdmlugngchitphantiditiongmiu 

Diiu kien sdc ky: Th i l l bj sac k^ Idng hi^u 

ndng cao UFLC Shimadzu. 

Cgt Shodex C18 {250 x 4,6 mm,5 Mm); 

Detector PDA budc sdng 265 nm, 292 nm, 325 nm; 

Pha ddng: Methanol: THF: Hp (92:3:5); 

Toe dp ddng: 1.5 ml/ phut; 

Nhifit dg budng cgl: 40°C; 

The tich tifim: 20 \j\. 

Tham djnh p h u o n g phdp phan t ich 

Tinh thich hgp cua hp thong 

Tifim lap lai 6 l l n cde dung djch chu in don cd 

ndng dg chinh xdc khodng 0,5 ppm vdi vitamin A, 

15 ppm vdi vitamin E, 0,7 ppm vdi vitamin D3, ghi 

lai cdc gid Irj v l thdi gian luu, di$n tich pic. K i t 

qud cho Ih l y gid trj RSD (%) cua Ihdt gian luu vd 

di^n lich pie deu dat yfiu eau (RSD < 2%) '*'. 
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TT 
Spc 

1 , . , . 

Spic 

'HWH 

Bang 2: Ket qua danh gii 

Ll 
35733 

4,03 

19901 

11.57 

L2 
35825 

4.02 

19805 

11.55 

L3 
35806 

4,06 

19791 

11,59 

inh thich 

L4 
35812 

4.11 

20016 

11.62 

hop cue he thing 

L5 
36019 

4.08 

20129 

11,60 

1.6 
35914 

4,09 

19981 

11,60 

TB 
35851 

4,07 

19937 

11,59 

RSD% 

0,278 

0,86 

0,654 

0.21 

VHammE 
15,14 15,17 15,21 15.20 15,17 0.27 

Dp chQn tgc 

So sdnh pic cua chat phdn tich tai cung mgt 
then gian luu cua m i u ehuin vd mau thu. Ket qua 
cho ̂ l y lai thdi diem thdi gian luu eua c h i l d i u l n 
deu xuat hien pic aJa ehat phan Ifch tren cde 

toHamy 2.02II | 

mdu thu, m i u trdng Ihfim chuan tuong ung. Dg 
tinh khiet cua edc pic phdn tieh deu dat Iren 99%. 
Mau trdng khdng xual hifin pic phdn tich lai cdc 
(Sem tiidi gian luu luong ung vdi thdi gian luu eua 
chat phan lich tren m i u diuan. 

00 15 SD 

nUI 

0 

0 

QSnirtrai{I.D( * 

* 

75 100 125 tSQ rai 

UixNensty I3,H0 

0 IS 50 75 li, 1 .5 tsd m 

(b) 

[K 

wiiU 

'r-

i 
\ 

^4-},ll I 

'\', 
: 

yutilCTiJy 13l]33f3 

.'^ 
i l 

i'l 

c : 15 io r,5 101 

VJ 

1 ll 

Uwmiersfy 577'E 

i 
1 

iOD 12= lED 

• 

ilii 1 

11 

ll 

r 
1 • i ^ -

Hinh 2:(ajSSckydd miu chuan: (b) Sic ky dd miu thir. (c) Sickydd miu ldng 
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Khoang tuyen tinh 

Bang 3: Khoang tuyen tinh va dudng chuan 

Vitamin " » f ^ ™ « » ? Dudng chuin Hisiff 
njypnpnn z 

VftamtnA Tir 0,05 ppm den 20 ppm y = 71846x-lB9,B3 0,9999 
WtamfnD, Ti>0,14ppfndefi27ppm y = 28522x-173,77 1,0000 
WaminE Tir 3 ppm den 600 ppcn y = 5372,1x-5930,5 0,9997 

Nhdn Ih ly trong khoang ndng dg khao sat ed su 
tuong quan tuyen tinh giua nong do cdc vitamin va 
ty le dien tieh pie luong ung vdi he so luong quan 
xap xi bdng 1. 

Gidi ban phat hipn, gidi hpn dinh lucmg 
LOD dugc xdc djnh bdng cadi them chuin (tu 

cac dung djch ehuan da chuan bj d muc "Cdch pha 
dung djch chuan") vdi hdm lugng giam dan vdo 
mdu trdng d i n khi k i t qua Irfin sdc ky dd thu duge 
pic cua chai phdn tieh cd chieu cao gap khoang 3 
lan nhifiu dudng nen. 

Bang 5: 6ang kit 

Gidi han djnh lugng LOQ = 10 /3 ' LOD.^Cac gid 
trj LOD. LOQ tinh dugc doi vdi iLfgng mau trdng 
khodng 5 g. 

Bang 4: Kit qua xdc dinh LOD & LOQ 

.VftammP, Vitamin E 

thdmdiuin ^^y^ thSmdmin " ^ 7 themdman " ^ " p * 
(ppm) "^^ lopm} "^^ dvm) "^"^ 

LOO 0.051 4 0.035 0,7 1.509 120 
LOQ 0,170 14 0.115 2,3 5,024 400 

Dp tap lai 

Phan lich lap lai 6 m i u thgc ph im bo sung c6 
khoi lugng cdn gan bdng nhau. Hdm lugng vitamin 
A, DJ, E va cdc gia tT\ dg l?ch chuan luong d l i 
dugc linh tai bang Kfil qua cho Ihay phuong phdp 
ed dg lap lai dgt yfiu cau theo AOAC '*'. 

qua ttnh dd l$p lpi 

_..^.. Khiilupngcan Thetichdinhmuc „..- ^-u™,. 
Chl tieu , , " ,„n Dign bch pic 

(g) ffn? 

Ham lugng Tmng binh ._ RSD YSu ciu cda 
(pg/lOOg) (pgflOOg) (%) AOAC 

2.5421 
2.6036 
2.5960 
2.4767 

4 
4 
4 
4 

103360 
105445 
112554 
100330 

227 
226 
242 
226 

„..,... Khiiluongcan Ttii tkh dmh muc _., ,., . . 
" " ° ° " W (ml) O'e^o^Mc 

Hdm lupng 
(tig/IOOg) 

Trung binh 
(pg/IOOg) 

RSD Yduciucda 
(%) AOAC 

Chi tifiu '^''^'"^"ffcan Thi ttch dinh muv r.,>„^-^,,„. Hdm lupng Tmng binh 
^'^'"^ ta] lmt\ Di^bchplc f„„MnL\ (r^Jinn^x (mg/IOOg) 

RSD Yeu cau cua 
(%) AOAC 

Dd thu hoi 

Ddnh gid dp thu hdi bdng each them lugng 
chuin da b i l l trudc cua cde vitamin A. D ,̂ E vdo 

Bang 6: Kit qua ddnh gia dd ttiu hoi 

n l n m i u ^ g e ph im b l sung. Tinh hi^u su i t thu 
hoi vd so sanh vdi tieu chu in AOAC. 

Nong dp 
mau tfi(«: digftOOgj 

Nongdpth&nvdo 
(UB/IOOQ) 

Ndng dg djnh lupng _ , ^ . . . . . Theo yeu ciu 
(ug/iooa) D9 thu hoi _AgACi^__ 

7414 ±233.7 

(Xem tiip ttang 40) 
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