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Summary

AnHPLC method was developed for simultaneous determination of vitamin A, D3 and E in food supplements
and milk-based infant The analyzed were first kept ur ic hydrolysis with
prolease. By experiments of this hydrolysis for befter extraction and isolation of each vt!amin helped to estabhsh
the procedure as flows: To the analyzed samples, protease about 20% (vw) and 50 mi KOH 20%/
ethanol are added (60°C, 40 min); and then liquid-iquid extracted with n-hexane : petrofeum sther (50:50). The
Jeveloped method was validated in term of specificity. precision, accuracy, linearity, fimit of detection and limit of
quantitation. It proved to be specific, precise (RSD<2% at 6 replicates), accurate (with recovery 92.7% - 107%
for vit. A; 83.8% - 97.6% for vit D3; 84.4% o 97.2% for vit. E), linear (with R2 >0.9997 for all the vitamins in
question), and sensitivive with LOD {ug/100 g blank sample) was 4.0 for vit. A; 0.7 for vit. D3; 120 for vit. E and

LOQ (ug/100 g blank sample) was 14.0 forvit. A; 2.3 for vit. D3 and 400 {or wt E The proposed methad showed
time-saving, economical and efficient, and as stich, jcalty af ion of fat-

soluble vitamins.
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Dt vén dé

Thuc pham b sung ngay cang o ol tién,
phét trién v6i nhizng nén m3u da dang, phuc vu
nhibu abi twong ngudi tidu ding nhu ngudi gia,
phy Nl cb thai, tré nho, nguedi ém yéu. - Trong &6,
cdc logi vitamin tan trong ddu hay dugc st dung
a2 bé sung trong thuc phém nham phang chéng
thidu hyt vitamin va nang cao stkc khée. Do nén
méu phizc tap, c4c vitamin thirong duoc b sung
duwdi dang vi lreng nén cdc phuang phap xc Iy
m&u dom gidn gap nhigu kho khan khi tach va dinh
Iwng cac vitamin A, Dy, E. Trong nghlen clru nay,
enzym protease da duovc sir dung d& thdy phan
m8u nhdm tang higu qua tach va gidp dinh qur\g
dbng thesi ¢ac vitamin A, D, E trong thirc phdm bd
$ung béng HPLC, sir dung cat sdc ky pha dao.
Hudng nghién ciru nay da giop tét kiem thir gian,
hoa chét phan tich, cho 83 chinh xéc cao, don
gian, d& &p dyng tai cac phong kiém nghigm thyc
pham.

Phwong phap nghién ciru
Déi twgmg nghién ciu

M&u kiém tra danh gia ham lgng vitamin A,
D, E bao gdm:
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jon, food sur pi

- Stra cdng thikc cé vitamin A, D,, E.

- Thyre phém bd sung vi chét dinh dwémg.

Trang thiét bj, héa chit

Danh myc céc trang thiét bj, vt tw, hba chét

- Thiét bj: Hé théng SKLHNC UFLC, detector
PDA (Shimadzu, Nhat): May ct gquay chan khdng
Evyela (Tokyorikarika, Nhat); May quang phé hép
thy UV-VIS UV1800 (Shimadzu, Nhat);...

- Chét chufin dbi chifu: Chuén Retinol 89,5%
(Sigma, M§); Chudn D,L-o-tocopherol 89,5%
{Sigma, My); Chuén cholecalcferol 99,5% (Sigma,
My).

-Héachét, dung m&i HPLC: THF, dicloromethan,
methanal (Merck, Dirc); protease kidm ham lugng
> 500U/g (Sigma, My); cic hda chit n-hexan,
petroleum ether, butyl hydroxy toluen {(BHT), kali
hydroxyd , ethanol (Trung Qubc) dat tigu chuln
tinh khiét phan tich.

Cédch pha dung djch chuén

- Céc dung dich chuln géc vitamin A ndng a6
150 ppm, vitamin D, 240 ppm, vitamin € 5245
ppm duge chuén by bang cach can lwong chuén
fuong (g vao cde o6 mé 50 m, hda tan bing
methanol, sau d6 chuyén vao binh dinh mire dung
tich 400 ml va dinh mirc dén vach véi methanol.
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Céc dung dich chudn gbc bao quan & -20°C, sir
dung &n dinh dwgc trong 6 thang, kiém tra Igi néng
30 dinh ki 3 thang mdt 3n hoac khi can thiét.

-Dung dich chudn trung gianA, 0,.E Léy chinh
xac 1 ml mdi loai dung dich chudn gbc vitamin
A, D,, E béing pipet vao trong binh dinh mirc 10
ml, d‘lnh mirc toi vach bang methanol & nhiét do
phong, lac @&u hén hep, pha méi dung dich nay
hang ngay.

- Dung dich chudn 13m vige: Tir cac dung dich
chudn trung gian, tién hanh pha lodng vao cic
binh dinh mire sao cho duqc day chudn dung dich
vitamin A, D,, E 6 ndng d5 loang 20; 50; 500
1000; 2000 18n 50 v6i cac dung dich chudn géc.

N&i dung nghién ciru

- Khdo sat digu kién thity phan cb str dung
enzym protease dé tang higu suét thiy phan mau:
thi tru hoa cac didu kign thé tich enzym, nhigt 4o
thily phan, thisi gian thiy phan, thé tich KOH 20%/
ethanol, fira chon dung mdéi va ty 1 dung moi chiét
téch vitamin A, D, E.

- Thédm dinh quy trinh phén tich.

- Ung dung qui tinh d& xay dymg trong phan
tich mot s mau thype phdm bd sung trén thi fnrdmg.

Khao sat cac yéu td anh huong dén qua
trinh Xt ly mau

Khédo sdt anh huong cua enzym dén quéd
trinh thiy phén

Kh3o sit 06 mau sira cdng thire, mdi méu
khoang 2.5 g vao lo nhira e6 ndp kin, thém vao
mdi mu khodng 0,1 g chét chéng oxy hée BHT,
10 ml nwéc d& phan tan miu va enzym protease
v&i thé tich thay dbi t» 0 > 1,5 ml. Siéu &m mau
trong 15 phut. Thém vao méi mu 50 ml KOH 20%/
ethanol, Tién hanh thOy phan & 60°C trong 40 phut
va phan tich trén hé théng HPLC. Tir két qua khdo
sat cho théy, sir dung enzym pratease lam téng
higu sufit thdy phan mau tr 8-18%; trong dé khi
thé tich erizym chiém khoang 20% so véi co chét
(mAu kiém nghiém) thi qua trinh thiy phéan dat higu
qua tdt nhat; vai cac mau st dung qung enzym
nhi&u hon, khi phan tich trén séc ky thdy xuét hign

nhiéu nén nhiéu hon. Do d6, chiing t6i lva chon
thé tich enzym chiém 20% khdi lvong mau.

Khdo sét thé tich KOH 20%/ EtOH

Tién hanh phan tich song song 5 mau si¥a cd
khdi lrgng khoding 5 g, 65 dinh thé tich Enzym bd
sung 8 hd try thily phan 14 1 ml (chiém 20% cor
chat), thay déi thé tich KQH 20%/ ethanal tr 30 >
100 ml. Sau d6 tién hanh céc qui trinh thly phan
tach va dinh lugng bng RPLC. Két qua cho thay
v6i thé tich KOH 20%/E1OH & 50 ml vira tiét kiem
héa chét phan tich vira giup thiy phan dwoc tbi da
Iong méu phan tich.

Khdo sét nhiét d6 thiy phan

Tién hanh thiy phan cac mau tai cac didu kién
nhigt 35 khac nhau trong khodng 1 S0°C gén
90°C, cac théng s6 khac khong thay dbi {thé tich
enzym, thé tich KOH, thdi gian thy phan). Nhan
théy véi nhiét d6 thiy phén 12 60°C cho ham legng
vitamin thu dwge cao nhat. Nhiét @ thap qua thi
vitamin A va E & dang ester chwa dwgc thiy phan
hoan toan, két qua dinh lwgng thip; nhist d6 cao
qué khién cho két qua dinh luong giam di dang ké
vi diy la céac vitamin khdng bén v&i nhiét dd cao.

Khao sdt thoi gian thdy phén

Tién hanh thiy phan 5 mdu, m&i m&u khodng
5 g, ob dinh céc thang sé: thé tich enzym khoang
1 mi, thé tich KOH 50 m, nhiét 46 thity phan 60°C,
thi glan thiiy phan thay a8i 30, 45, B0, 75, 90 pht.
Lua chon thoi gian thity phén 60 phut cho ham
lwgng vitamin D, va E cao nhét, néu kéo dai thei
gian thiy phan, hém Iegng [&n dén 90 phot, ham
Ireng vitamin A c6 cao han nhwng ham ivong
vitamin D, lai gidm déng k&.

Khdo sét dnh hwdmg ciia dung méi chiét va
ty 1é dung méi chiét

Tién hanh phan tich song song cac miu véi
didu kién thliy phan da duwoc ti wu & trén viéi dung
méi chiét thay dbi n-hexan, ether dau hda, hén
hop cée dung moi rén. Két qua cho théy sir dung
n-hexan:ether ddu hda theo ty I8 50:50 cho hiéu
qué tach vitamin cao nhét, dbng thn trong qua trinh
chiét, can béng gita hai pha dién ra nhanh hon.

Bang 1: Két qua khdo sét qua trink xi7 I méu

Khio sdt dnh meomyg ctia enzym dén qud trinh by phin

Miu Knbilogngmu ~ ThétichEnzym  HamlwngvitaminA  Ham leomg vitamin D, Ham luong vitamin E
4 {roi} {wg/100g} 00} 00g)

Mi 23217 44

M2 025 [ 2 X

M3 6078 05 S0 1 4

7} 6036 75 505 ¥

M5 AB87 00 498 X 44

M5 5059 50 503 4,
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Khdo sit dnh huomg cua thé tich KOH 20%/ EtOH

= Khbilwmgcan  Thétich KOH 20%/  Ham luomg vitamin A Ham g vlamin D, Ham luong vitamin £
M @ ethanoi {ug/100g) (vgit0g) (mg/100g)
Mau 1 221 ) 414 1, 116
Miu 2 018 40 497 3.2 14
Mau 3 0125 50 1 L
Mau 4 0215 70 S0 14 138
Miu 5 1008 100 9 131 139
Khao st anh hieomg cla nhiét di thily phan
= Khoi lrgng mau Nhigt d Ham lwong vitamin A Ham luomg vitamin D, Ham lgmg vitamnin £
Mau @ thiy phén (va/ 1000} (ug/i00g) (m/100 g)
M1 50752 5°C 293 136 87
M2 5,0069 80°C 530 147 145
M3 50156 e 459 144 138
M 50180 8rc 481 120 137
M5 50101 9°c 298 107 83
Khio sdt drh hirdng ctia thof gian thily phéan
N Knditmmgméu  Thoigianthiy phdn  Ham hrong vilaminA — Ham hromgvitamin D, Ham lupng vitamin E
M {ohu) (100 oy~ " myioog)
M1t 50722 30 460 149 137
M2 5,0680 45 476 148 137
M3 5,0074 60 501 152 13,9
M4 5.0316 75 498 137 133
M5 50618 90 508 75 133
Khéo sét énh hedmg ctia dung méi chiét
: Khoi lugng méu o Ham lirong witamin A Ham lmmg vilamin D, Ham luong vitamin £
Mo g Duomdchd TP ieeg woiwe ’ myitgg)
M1 52209 n-hexan 472 133 14,1
M2 5,1537 petroleurn ether 483 134 136
n-hexan: petrofeumn
M3 5,0258 ethar (50:50) 504 138 139
Két qua va ban lun Diéu kign sdc ky: Thiét bj sic ky long higu
Két qua xay dyng qui trinh phan tich nang cao UFLC Shimadzu.

+0.9 gBHT
* 0.5~ 1.0 mh enzym protease > 500 U

Stéu 3m 15 phit
+ 50 i KON 20% athanal

Thiyy phan 60°C/60 phut

* oehexan ot du e (50°50) » 2t
P N (100 ml + 50 )
Chidtiéing - lang '

[ ira bling murtc musi oang 0% tog kit eraym. ]l

[ o vy chan khang 1o bay ho dung mor vt

~ Hoa tan cin vor pmyg methandl e 2.5 mi ()
Locms ——{ Panicn ren weic]

Hinh 1: Quy trinh phén tich céc vitamin A. D, £
{°) Thé tich b csin phy i v hém i cht phvan tich torg mAu
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Cot Shodex C18 (250 x 4,6 mm,5 pmy);
Detecior PDA burérc song 265 nm, 292 nm, 325 nm;
Pha ddng: Methanol: THF: H,0 (92:3:5);
Téc dd dang: 1,5 mif pht;
Nhiét 36 budng cat: 40°C;
Thé tich tiam: 20 pi.

Tham dinh phwong phap phan tich

Tinh thich hgp cua hé théng

Tiém l3p lai 6 1An cac dung dich chudn don c6
ndng dd chinh xac khodng 0,5 ppm véi vitamin A,
15 ppm vt vitamin E, 0,7 ppm v&i vitamin B,, ghi
lai c4c gia trj vé théi gian leu, dién tich pic. Két
qua cho thdy gia tri RSD (%) clia thei gian luy va
dién tich pic d&u dat yéu cAu (RSD < 2%) M.
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Bang 2: Két qué danh gia tinh thich hop cua hé thong

m Lt L2 L3 L4 L5 L6 B RSD %
N Spe 35733 35825 35806 35812 36019 35914 35851 0,278
i 4,03 4,02 4.06 411 4,08 4,09 4,07 086
S pic 19901 19805 19791 20016 20129 19981 19937 0,654
vearki 0, [ 157 155 11,59 162 11,60 11,60 11.59 021
. Spc 78651 78012 80012 81572 79986 80314 79757 1,585
Veamin € L 15,14 15,11 1517 1521 1520 1521 1517 027
D6 chen loc méu thir, mau tring thém chuan tuong (ng. B

So sanh pic ciia chat phan tich tai cing mét
théi gian leu clia mau chudn va mau thir. Két qua
cho théy tai thei diém thoi gian luu cia chét chudn
déu xudl hién pic clia chat phan tich trén cac

tinh khiét clia cac pic phan tich déu dat trén 99%.
Mau tréng khéng xudt hién pic phan tich tai cac
diém thai gian lru trong (png vai thei gian uu clia
chét phan tich trén mau chuan.
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Hinh 2: (a) Séc ky d6 mau chusn; (b) Sic ky db méau thir; (c) Séc ky do méu tréng
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Khoang tuyén tinh
Bang 3: Khodng luyén linh va duong chudn
vitamin %”;’g & Puengchuin  HESO R
Vitamin A Tur 0,05 ppm den 20 ppm_y = 11646x-189.63_0,9099
Vitamin D, T(r0.14 Mdéﬂ 27 ppin y = 28522 - 173,77 1,0000
Vitamin E_Tir 3 ppm 6én 600 ppm _y = 5372,1x - 5930,5 0,9997
Nhan théy trong khoang ndng d6 khao sat co st
turong quan tuyén tinh gitra ndng A0 cag vitamin va
ty 1 dién tich pic tirong (rng v hé sé trong quan
x&p xibdng 1.
Gitd han phat hién, gioi han dinh lwong
LOD duge xac dinh bing cach thém chuan (i
céc dung dich chuén da chuén bi & muce “Cach pha
dung dich chudn™) v&i ham leeng gidm dan vao
mAu tring dén khi két qua trén sic ky db thu duoc
pic clia chét phan tich o6 chidqu cao gip khoang 3
1&n nhidu durng nén.

Gigi han dinh Ikemg LOQ = 10/3 " LODA,CéC,Qié
1rj LOD, LOQ tinh dugc déi voi lugng mau trang
khodng 5g.

Bang 4: Két qua xdc dinh LOD & LOQ

Vitamin A  Vitamén D, Vitamin E
8, vty %, s (55 b
™ ) (o)

LOD 0051 4 0,035 or 1508 120
10g 010 4 ofts_ 23 504 40

B lap lai

Phan tich 13p lai 6 mau thirc phdm bé sung cb
khi lrgng can gan bing nhau. Ham ugng vitamin
A, D, E va céc gia trj d0 léch chudn teong ddi
durgc tinh tai bang Két qua cho théy phuong phap
c6 d5 lap lai dat yau cAu theo AOAG 1.

Bang 5: Bang két qua tinh db I3p lai

.. Knbihwngcan Thé ichdjphmée .. . . Himlrong Trung bink RSD  Yéucducta
Chi tidu Dign tich s
! ( {mi) N HERPIC pgtelg)  (ug/100g) {4 AOAC
25073 4 98351_ 219
25421 4 103360 227
. 26036 4 105846 226
Vtamin A —— ce 7l e 7 215 "6 500 <11%
24767 4 100330 228
26137 4 116880 249
... Khbilwmgcan Thétichdinhmie .. .. . Himh Trung binh RSD  Yéu chu cil
Chitisu D frgmg rung U ciu clie
i @ m) wntchpic ooty pomosy S0 py  Aoac
25073 4 7539 154
2t 4 277 136
26036 4 2512 147
Vitamin D d
min 25%0 n %553 149 14,6 08 582 <15%
24787 4 2484 15.3
28137 4 2309 134
: e Khbiimgng can Thé ich dinhmoe . Him i Trung bink 6u cau cu
Chi iy Di fiong rung bin RSD  Yéucaucua
@ fm) nehple  gytovg  motosg) 0 ) AOAG
25073 4 238656 7.3
25421 4 257048 77
! 26036 4 251954 74
Vitamin £ —— cor0 r} 258401 78 75 023 315  <53%
241687 4 229302 71
I 26137 4 260412 75
B thu héi

Banh gi4 5 thy héi bang cach thém irong
chudn 64 biét trde cia cac vitamin A, D, E vao

ni‘!n mau thye phdm bd sung. Tinh higu sult thu
héi va so sanh véi ieu chudn ADAC.

Bing 6: Két qua dénh gia d6 thu hdi

o Ning 06 Nang 0% them va Néng 66 U Gl

Chi téu ) vao ng 45 dink lvong - a Theg yéu cau
WO miutweugi1og) _ foghiodg) {/100g) Pothuhei " acack

Viamin A 23164116 354233 500 413 101.3% 80-110%

Vitamn D 145208 2394213 36AL2.74 91.1% B0-10%

ViannE 74142337 1047829773 163592 13106 91.1% 80-107%

(Xom tiép trang 40}
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