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SUMMARY

DETERMINATION OF VITAMIN A CONTENTS OF PROCESSED CEREALS
IN HUE CITY AND NEARLY AREAS BY HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY

In this paper, we report the result of research and development analytical methods of vitamin A
in processed cereals by high performance liquid chromatography (HPLC) with fluorescence detecter
(RF). The research results show tat the determination is measured at 348 nm/370 nm wavelength,
reversed phase C18 column (150 mm x 4,6 mm, 5 um), at room temperature, mobile phase: MeOH:
H,O (90:10 by volume), 20p:L sample injection volume, flow rate 0.8 mL/min. The highly sensitive
method good repeatability (RSD% < 2%, n = 8), low detection limit, LOD = 0.003 ppm. Between the
concentration of vitamin A and peak area with good linear correlation in the range 0.05 + 10.00 ppm
with R? = 0.9998. Results of quality control methods on real samples showed that the method has a
good right to withdraw from the 96 + 101%.

1. MO PAU

Vitamin 12 mot nhom chat hitu co c¢6 phén tir lwong twong ddi nhé va cd ban chat
hoé hoc rat khac nhau, 13 nhom chét rat can thiét cho hoat dong séng ctia cac co thé sinh
vat. Vitamin A rét can thiét cho su sinh truong va phat trién xuong & tré em, cho su
nhin thiy (cu thé trong 4nh sang hoang hén), cho sy nguyén ven bé mat biéu mé va
niém mac. Thiéu vitamin A c6 thé gdy ra bénh quéng ga, khé mat, nhuyén gidc mac va
c6 thé gay mu, ddc biét ¢ tré em. Ngoai ra, vitamin A con c6 tic dung chéng ung thu
chéng 130 hoa. [1], [2]
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Tuy nhién do Vitamin A hoa tan trong mé md, viéc thai lugng du thira tir an uéng
1a kho khin hon so véi cac vitamin tan trong nudc. Do vay qué lidu c6 thé din dén ngd
doc Vitamin A. N6 c6 thé gay budn non, vang da, di ung, chiing biéng an, ndn mua,
nhin mé, dau dau, ton thuong co va bung, ué 0ai va thay ddi tinh tinh. [1]

Trén thé gidi di co nhiéu cong trinh nghién ciru vé vitamin A[5] trong thyc pham
[8], trong sita twoi [9], tring, ca rét, ngii cdc ... bang nhiéu phuong phap phan tich cong
cu khac nhau nhu quang phd hap thu phan tir UV — Vis, phuong phép sic ky 16ng hiéu
nang cao (HPLC)... Nhung ¢ Viét Nam viéc nghién ctru xac dinh ham lugng vitamin A
trong ngii cdc con han ché, van chua duoc quan tdm dung murc.

Bai b4o nay trinh bay cac két qua nghién ctru xac dinh ham lwong vitamin A trong
cac miu ngii coc ché bién bang HPLC, tir d6 dua ra diéu kién thich hop dé tién hanh
phan tich vitamin A trong cac loai ngii cic ché bién trén dia ban thanh phd Hué va mot
s6 ving 1an can.

2. THUC NGHIEM
2.1. Hoa chit va thude thir

T4t ca hoa chat déu 1a loai tinh khiét phan tich cua hang Merck: etanol 95%, axit
acrobic, axit axetic, THF Tetrahydrofuran, metanol, hexan.

THF- ethanol (50+50) — ( 50mL tetrahydrofuran va 50mL ethanol 95%.)

Kali hydroxit 50%: thém tir tir 500g KOH bot vién vao 500ml nudc chira trong
binh c6 thé tich 1L.

Chét chuan: Bo y té, vién kiém nghiém TPHCM, chét chuan dbi chiéu: Retinyl
palmitate Cy0H300, s6 16: QT 041:081111, ham luwong: 1051600 IU/g

May sic ky long hiéu ning cao Series 20A ciia hing Shimadzu, Nhat Ban; cot sic
ky C18 (150 x 4,5 mm, 5 um) ctia hang GL Sciences Inc, Nhat Ban.

B6 loc hut chan khong cua hang Gast, My. Thiét bi loc nudce siéu sach cia hang
Barnstead International, USA. Tu siy ciia haing Memmert. Mang loc 0,45 pm cua hang
Sartorius Stedim, Puc.

2.2. Tién trinh phén tich

Xir Iy mau theo AOAC 2001.13, duge tom tit trong hinh 2.1. MAu chuan va mau
phan tich dugc xa phong héa bang KOH trong nude, trung hoa, pha lodng chuyén doi
chat béo thanh céc axit béo va este retinol. [3]
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Mau ngii coc

v

20 — 30 g mau + 50 mg axit acrobic +
40 mL ethanol 95%.

Sau 10 phut lac tron binh

\ 4

Xa phong hoa bang 10 mL KOH 50%, dun hoi
luu 45 phut

Lam lanh nhanh
v

Cho 10 mL axit axetic, pha loang bang ethanol
95% : THF (50 : 50) dén 100 mL

Loc qua mang 0,45 um. Dé qua dém

\4
Dung dich phan tich

Hinh 2.1. So do xir Iy mdu

Retinol dugc dinh luong biang phuong phap sic ky 16ng hiéu niang cao (HPLC)
véi detector RF phat hién & bude song kich thich va phat xa l1a 348 nm/470 nm, cdt pha
dao C18.

Piéu kién sic ky: nhiét d6 phong, pha dong 1a MeOH : H,O (90: 10), thé tich tiém
mau 20 pL, tbc d6 dong: 0,8 mL/phUt, thoi gian lwu 5,7 phut, ghi lai sic ky dd cia mau
chuan va miu phan tich.

Nong do vitamin duoc tinh bang cach so sanh dién tich pic cta vitamin trong céc
mAu phan tich véi nhitng mau tiéu chuan.

3. KET QUA VA THAO LUAN

Theo [4] dé phat hién va dinh lugng vitamin A st dung detector RF budc song
kich thich va phat xa dwoc lwa chon la (Ex/En) 348 nm/470 nm, ching t6i ciing chon
budc song nay dé nghién ctru.

3.1. Khdo sat anh hudéng cia pha dong

Thanh phan pha dong duoc khao sat bao gom: methanol (MeOH): nudc (H,O).
Chuing t6i tién hanh khao sat cac ty 18 pha dong methanol : nudc = (70:30); methanol :
nude = (90:10); véi dung dich chuan vitamin A c6 néng d6 5 ppm, téc do dong 1
mL/phdt; Viiem = 20uL, két qua thu duge o bang 3.1

Bdng 3.1. Hé s6 doi xitng peak véi cdc ty 1¢ vé dung méi pha dong

Ky hiéu H¢ dung moi Ty 1¢ pha dong | HE sb ddi xirng
@) Methanol : nudc 70:30 1,600
(b) Methanol : nudc 90:10 1,118
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Tir két qua khao sat cho phép ching t6i chon hé dung méi pha dong methanol :
nude voi ti 1¢ thé tich 14 90 : 10
3.2. Khio sat toc do dong

Tién hanh khao sat trén hé dung méi pha dong methanol : nudec (90:10), véi cac
téc do dong 1,0 mL/phat; 0,8 mL/phat va 0,5 mL/phit. Két qua dugc thé hién qua cac
hinh 3.1 a, b, ¢ va bang 3.2.
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Hinh 3.1. Sdc ky d6 ciia hé pha déng methanol : nueée=(90:10)
voi cdctoc dg - a. 1,2 mL/ph; b. 0,5 mL/ph; c. 0,8 mL/ph

Bdng 3.2. Céc théng sé co bdn ¢ téc dp dong khdc nhau (n=5)

T,( A \
0¢ 40 dof/gp it 1,2 0,8 0,5
. a Cc b
Céc thong so (@) © (b)
Thoi gian luu tg 3,586 5,761 7,952
Hé sb dbi xtmg S, 1,111 1,072 1,725

Tir cac sic do cho thay, truong hop (c) ¢6 pic phan tich xuét hién & khoang thoi
gian khéng qué dai (5,7 phat), hiéu qua tach tdt, pic thu duoc can ddi, nhon dep, co
cuong do tin hiu cao.

Qua két qua khao st cic yéu té anh huong dén qua trinh tach sac ky, chung t6i da
lya chon duge didu kién thich hop dé dinh lugng vitamin A bang phuong phap HPLC véi
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cdt C18, budc song kich thich va phat xa 348 nm/470 nm, thé tich tiém mau 20 pL, st
dung hé pha dong methanol : nuéc = (90:10), tbe do dong 0,8 mL/phut dé khao sat cac
noi dung tiép theo.
3.3. Tinh twong thich ciia hé thong sic ky

Tién hanh tiém 6 1an mau vao hé thong sic ky HPLC & diéu kién da chon va ghi
dién tich pic thu duoc. Do 6n dinh cia hé thong sic ky dugc biéu thi bing sai sb tuong
d6i (RSD%) ciia két qua sau 6 1an tiém miu. Két qua duoc trinh bay & bang 3.3.

Bdng 3.3. Cdc thong sé sdc ky ciia pic vitamin A

P X Thaoi gian luu . . N A e e

Hoat chat Lan do (tr) Dién tich pic H¢ so6 duoi
1 5,790 1184794 1,041
2 5,787 1191545 1,037
3 5,804 1197186 1,038
. 4 5,823 1203233 1,040
Vitamin A 5 5,836 1210824 1,035
6 5,849 1217100 1,035
B 5,815 1200780 1,038
RSD (%) 0,434 1,004 0,241

DKSK: Cot C18, Detector RF, budc song kich thich va phat hién 348 nm/470 nm, téc
dg dong 0,8 mL/phiit, dung méi pha dong la MeOH : H,O = 90 : 10, thé tich tiém 20 L.

Nhan xet:

- Thoi gian luu trung binh cua pic vitamin A la 5,815 (RSD% = 0,434%) la
khoang thoi gian thich hop cho qua trinh phén tich sic ky.

- Dién tich trung binh cta pic vitamin A 1a 1200780 (RSD% = 1,004%)Nhiing két
qué trén cho thay quy trinh sic ky ma chiing toi xay dung 1a pht hop va dam bao sy 6n
dinh cho qua trinh dinh lugng vitamin A. [5]

3.4. Tham dinh phwong phap xay dung duoc
3.4.1. Khodng tuyén tinh ciia phwong phép dinh hrong

Chuan bi diy dung dich chuan vitamin A c6 nong do thay doi trong khoang 0,05

+ 10 ppm dé khao sat khoang tuyén tinh.

Bdng 3.4. Két qua khdo sdt khodng tuyén tinh
Nong d6 C (ppm) 0,05 0,1 0,5 1 5 10
Dién tich peak (S) 13174 | 23960 | 114074 | 226528 | 1082888 2105965

Tir két qua thi nghiém, xay dung duoc khoang tuyén tinh nhu sau:
y =210638x + 9910,7
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Hinh 3.2. Puong hoi quy tuyén tinh.

Két qua khao sat khoang tuyén tinh giita nong do cac chat phén tich va dién tich
pic c6 mbi lién quan chit chd, hé sé tuong quan R*= 0,9998 trong khoang ndng do 0,05
+ 10 ppm.
3.4.2. Gioi han phat hién va gioi han dinh luong

Gidi han phat hién (LOD) cua phuong phap duoc xac dinh theo qui tic 3o va &p

dung hdi qui tuyén tinh [10]. Puong hoi qui tuyén tinh duge xay dung trong khoang hep
ctia ndng d6 gan gdc toa do (0,05 + 1,00 ppm). Két qua dugce trinh bay ¢ bang 3.5

Bang 3.5. Két qua xdc dinh giGi han phat hién (LOD)

Nong do (ppm ) 0,05 0,10 0,50 1,00
Dién tich peak 13174 | 23960 114074 226528
Phuong trinh hoi qui 224797x + 1705,3

LOD = 0,003 ppm va LOQ = 0,099ppm
3.4.3. Xac dinh do lap lai cua phwong phap

Pé khang dinh kha ning ap dung phuong phap HPLC vao phan tich ham lugng
vitamin A trong mau thuc té, can danh gia qua dg lap lai va do dung.

Két qua khao sat do 1ap lai cua phuong phap phan tich bang cach tién hanh phan
tich 1ap lai 8 1an trén cing mdt mau chat. Lay 30 g mau ngii cde ché bién c6 ham lugng
0,478 ppm/100g, tién hanh xir 1y theo so do 2.1. Két qua duoc trinh bay & bang 3.6.

Badng 3.6. Két qua khdo st @6 Idp lai trén mau ngii coc

Dién tich 108333,875
Nong dé (ppm) 0,467
RSD (%) 2,347
Y5.RSDhorwitz 8,935

Két qua & bang 3.6 cho thay: phuwong phap dat duoc do lap lai totqua 8 lan phan
tich. Nguoi ta thira nhan, khi xdc dinh nhiing néng dd C bat ky néu dat dugc RSD
khong vuot qua 0,5.RSDpomit 14 dat yéu cau. (RSDpomwi 14 d6 1éch chuan trong déi tinh
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toan duoc tir phuong trinh Horwitz: RSDpionizz = 27°2°% véi C 1a ndng d bidu dién bang

phén s6 [7], [10]. Nhu vay, ¢ ndng do 0,478 ppm néu RSD < 8,9% la dat yéu cau.
3.4.4. Xac dinh do dung cua phwong phap

Phuong phap HPLC ciing dat d6 dtng tot khi phan tich miu thém chuan véi do
thu héi tir 91 + 100%.

Do ding duge xac dinh bang phuwong phap thém chuan. Tién hanh thém ¢ ba muc
0,400 ppm; 0,500 ppm; 0,600 ppm chat chudn vitamin A vao vao mau ngii cdc ché bién
¢6 ndng do ban dau 0,478 ppm, tmg voi mdi mire thém, 1am 3 thi nghiém do két qua ba
lan 14y gia trj trung binh. Két qua duoc trinh bay trong bang 3.7.

Bdng 3.7. Két qua khdo sat dé diing trén mau ngii céc ché bién (n=3)

) Nong do Néng d Né’“g 0 | Tyl thu | RSDronwie | Kiém
Mau ban dau | thémvao | tim thay hoi Rev (%) ira
Co (ppm) | C1 (ppm) | Ca(ppm) (%)
1 0,400 0,886 100,90 9,18 Pat
2 0.478 "0 500 0,057 97,85 8,88 Pat
3 0,600 1,035 96,01 8,64 Pat

Két qua & bang 3.7 cho thiy: phuong phéap dat dugc d6 dung tét véi do thu hoi
nam trong khoang tir 96% - 101%, théa man ham Horwitz. Chting t6 phwong phap phan
tich xay dyng 1a hoan toan phu hop dé dinh lugng vitamin A trong mau sira. [10]
3.5. Xac dinh ham lwong vitamin A trong cic miu ngii coc trén dia ban thanh phd
Hué va cac ving lan c4n

Qua khéo sat 05 mau ngii coc chiing t6i thu duge két qua ham luong vitamin A duoc
trinh bay nhu trong bang 3.8.

Bdng 3.8. Két qua phdn tich ham lwong vitamin A trong 05 mau ngii coc ché bién.

. Két qua Ham lugng trén bao bi
TT Tén mau — —
Vitamin A (U1/100g) Vitamin A (U1/100g)
1 [Sita va yén mach 529,41 £ 11,46 379 - 568
2 [Ngii cdc dinh dudng diabet 1480,46 £ 20,59 1200
3 Nutifood 981,93 £ 3,87 820
4 Nestle 1681,55 £ 19,38 1610
5 Quasure light 119181 + 18,14 1167
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Nhan xét: Tir két qua phan tich 05 mau ngii cde ché bién ching t6i nhan thay 100% san
pham ngii coc ché bién déu chira vitamin A & ham luong gan véi ham luong ghi trén bao bi
san phim ma nha san xuét da cong bd. Ham luong vitamin A trong miu ngil cde tir 529 -
1681 U1/100g.

4. KET LUAN

Phuong phép séic ky 16ng hiéu ning cao, st dung phén tich ham luong vitamin A
trong cac mau ngil coc 13 phuong phap co6 do nhay cao, gidi han dinh lwong (LOQ) va
giéi han phat hién (theo quy tic 36) LOD = 0,003 ppm, LOQ = 0,099 ppm; giita ndng
d6 vitamin A va dién tich pic c6 twong quan tuyén tinh tét trong khoang 0,05 + 10 ppm
véi R*=0,9998.

Két qua kiém tra chit lugng cua phuong phap trén miu thuc té cho thiy
phuong phéap dat duge do lap lai tdt véi RSD% < 2%, n = 8, d6 ding tdt v6i do thu
hdi tir 96 + 101%.

C6 thé sir dung quy trinh phén tich nay dé xac dinh ham lugng vitamin A trong
cac mau ngil coc. Két qua phan tich 5 mau ngii cde co bd sung vitamin A, ching toi
nhan thiy 100% san pham c6 ham lugng vitamin A gan dung ham lugng ghi trén bao bi.
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