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HPLC BRI M EREE &P
WEEA D, EFIB-AE MK

B, GREEF], BRIRE, TEH

(TN RELFEAIL D22

JERBHPTE, BER 610041)

B R AIT—HEAHMERERHBFARLEEA D, E.BHFT FENEHK

- BABE ik, HRLILE LRI, kKT,

A ABIERE, HPLC ¥ 51463

FEERET, VA, VD,, VER B ¥ F E6 & HEH S5 %4 0.012 ~ 500,

0.030 ~ 500, 0.12 ~ 500 # 0.015

~500 pg/mL, HREECH ALK RELT; R
31 % 0.24, 0.60, 2.40 F= 0.30 pg/g; HAFIEEBE SN A 1.9%,

3.4% .

4.6%#2.9%; VA, VD, VE f= -3 % R & miz @ £ 24 84.8% ~ 119. 0%0
FA BB 20 min A, FRESRERBHDBE SN,
KER: A F A BEFD,; BAFE; BHYME; SR ME#ME; R

£ do
hED>ES: 0657.7 XHEEFIREE: A
443K A (retinol) . 4E4= % D, (Vitamin D,) |, 4
HEE ( tocopherol ) # B—ﬁ? N ?(B-carotene)%m
EAEFFIEH B ML L FRIRBEELE R,
ZEFBREIE. MRS, BREXEELRE
WWTﬁEAﬁE_EAﬁE%TﬁExéﬁEMWWWE
Mg HkEE RS, SFHNERLMILER, B
FMEMEFRMENEERR, BEd TIRiEM%
AERBHEREANMEE, SEIEN SR P E,
DRI e ZE X 94l 1 X 68 IR B AR A B B AT
W, HPLC EJ  Z M A TIREH4E4E KA
Y (H2 B X EB b ALK 18R 1Y
RTHEER A 544 E E 96 2 (GB/T5009.
82 -2003) A e Xf B8 B DR B Bl &
(GB/T5009.83 - 2003)*, i =Bt B4\ 5k
Bi, MXTFREEHPHELERA.D,. EMBHY
MREERE T, TEEANIINCERERP LR
50H , [B7EAR R & & A 1 IR B 35 00X 2 A v 1
HER, By, ZHFRPES —FRE, R #
i 1) B2 AH (5 380 HE 1833 K R [R) B I 5E B o P A 2

W B8 : 2006-11-02; #1T HHE: 2007-01-21
EE&TH: EBxRARFFEES(30571559)I0 B % Bh

X E RS . 1000-0720(2008)02-015-04

HERA HLERD. ﬁEfﬁEfuB_ﬁHE PR, 18
HmALEE B BT, ath BB 45,

1 ZLEESD

1.1 B 5i 7

HP1100 /=350 HH €5 15 S BfH 48 161 2% ( Agilent
Technologies Co. Ltd, USA); RE-52C ¥t 7 &k 28
(XTI TR ).

HERA.D,. EMB-HE PEBER(BE
sigma v F] ) ; ZHF. CH,Cl, . HEE (& ig4); /K
LBE, ZEBE(5rHrat),

1.2 XBWHE

1.2.1 Bi%EHF G5 Supelco CetF (25 cm x
4.6 mm, 5 pm); iR 25 C; WahtH: V(ZIE):
V(CH,CL): V(FFEE) =70:20:10, M shHEF;
0~9 mn HE 1.0 mL/min, 9 ~ 16 min {£3¥ 1.5
mL/min; £ @ % < 462 nm (B-carotene). 324 nm
(Vitamin A) . 263 nm (Vitamin D;) . 291 nm (a-toco-

pherol) , # i K VI #FEF: 0~ 5 min 25 324 nm, 5
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~ 8.6 min ¥ 263 nm, 8.6~ 12 min 25 291 nm, 12 ~

20 min A 462 nm, 120
1.2.2 HAEREHRGRS SHHFREER A, 0. *
D,. E.3HE FE 0.025 g F 25 mLEEM S, H .
HAEAER A D, EHER, 8-8%® PR CH,CL 40 3

/mAU

BRIEER, 85, BN 1 me/mL G4 RATHER & ) 2 _ R
W, BORTF -4 CHIKE &S, e
1.2.3 RERAROES FRSAHEELER imin

A.D;. E Fl A% b RArHER &, Foiwl AL 10 M2 #ati

g/ LA W Fig.2 Chromatogram of the sample solution
1.2.4 BSAE BEHFRO0.1 g WIS, B 1= VA; 2 VDy3 3= VE; 4 - Preartene

F 125 mL 24LHR P, 0 100 /L 44 %K C 5 mL L)
230 mL BAKZEE, EHEHSE, MA 500 g/L
KOH 10 mL, #%), 80 C/KEH K 30 min, ANHTE
5], Rk, BRI BN EKKBSAE, H
WAL S E 250 mL 43w, A 20 mL OB
SPIR B, Bel—3 @JA&N&?E+ i
B 100 REFEDTR, KES AR},
HA10mlL ZBER—K, & F%EO R G F7K gk
%%%'%'Emﬁ!:ﬁ%;rkﬁm!ﬁﬂ F/C& Z Bk

BT KREA, 382, 40 CKE
Tkt ZBFERERRINMHERE 2.0 mL, HERE RIS EE T8 AR TEH 8 1 77 B PR, £

G, WAEAX VA, VD, 1 VE B R
10 pL 58 . BN ERAE . 1B & PrifE AR o ’
e 4 L 1. B 2, | ZHAK; p-HHE PEELEBPHRIBGICR LA M

- B, BERTWED, 2B AMBSEER, BiE

ME bR bR dh 28 B AT 2R R 1A
1.2.6 HRMERTE B E KA IEE
AR, TEFER B b o i 22 2 % 0 A9 FRF T 46 2 Y
B, 8B MESREMERERITESH S
4 S B B

2 SR 5t

2.1 HmABEEAERE

2.1.1 BEEAAAEE S3HAIESAMmEERE
BE—HmPRIEREEERENE, IS4E

1

o ! IR, A 2 RS IURE o O B A 2
| 2.1.2 REERAEE ﬁ&w%ﬁ%h?ﬁ%
- 40 REMREA 1, FH 10 mL ZBHRE, HETR N
E , 4 HEAC R AT A, 2K BRI ) B AR X SR
2 L_JL A W, SCREEE N, VA, VD,. VE 20 mL Z
ol A BEIEE, B-#A% NEF 30 mL Z BHRER AT LK HE
0 2 4 6 8 10 12 14 16 B5E4, Sk 30 mL Z B9 3 IRIR B I 48 A

: t/min ?
M1 JEBRMEERFEAHRE 2.2 fiEgEygixE

Fig.1 Chromatogram of the standard solution 2.2.1 WEKRKAERE FESE UV260 K516
1-VA; 2-VD,; 3- VE; 4— B-carotene YeEEit EXF VA, VD,, VE #l1 B-#A % DRI HER

HATH PR, BRI K7 51E 324, 263,

1.2.5 HEMBHLE HHEER1.0 mg/mL 291 F1 462 nm &b, ST FE P 4K VI e {45 4 £

B RS, ARNIERBRRAREEN REEBRKBEKTHIWE.

BATRERT, #E8E 10 oL $647 HPLC W2, A4k 2.2.2 RIEWER HIORA THEERZE(1.0

A BRI TR BE A AR, M RS T AL 0 mb/min) ROZEH BEAE N TS AHREITIE R, VA, VD,
, VE 7£ 12 min N 4%, {8 3-# % b E 40 min FIIK

[T
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Hig; MARF LB, B-HE bR B H
MRS E. FREE AP MFEE CH,Cl, THHF

e, AERSMEPEN CH,CL, R ER,
& CH,CL BB K, VA, VD,. VE {3 & i 8] A&
AR, B8 PERENEZHEE. X4
CH,ClL, tu #5358 30% B, B-8A% b FE {H7E 30min
EEARENIE, 3T CH,C, BSZELR, H#A
30% i, ﬁﬁd]#ﬁa%?‘fﬁi@ B, RS CH,CL,

Bk 20% , HEETE, LAtk 5% bR K
¥, MR ER S 1.5 mL/min B, 3-8 % NETE 20
min A A] g, {H VA R EBBFEMY 2 min &5, AHE
EHMARSE. BCRAREL SRR, i

. VE g5, 5 s dom

BIMEN V(ZHF): V(CH,CL) : V(HH EE) =70:20:
10, 7E0 ~9 min I, FfR%F 1.0 mL/min B L 2,
2} 1.5 mL/min, & 3-8
BN ERREE, ZEHELTRAAFT, #HELR
5EMREREEBIRFTE, H 20 mn HRIA]
SEN—T 5 H
2.3 FRAE L% 20 1 T BB Fn e HY BR
RERIARIMR E A BN, FEbr AE il 2%
BT R, ZEFENEETRRE; D3 HEE
ﬂ%mﬂfxﬂ“ﬂﬁéﬁfﬁmﬁfrﬁﬁ%%ﬁﬂjﬁﬁ z5

EBWFE 1

1 BRERSKESHETEERRHR
Tab.1 The linear range and detection limit

s BHER o (ugnl)

5 e ACIVE S F

HXRS BB ()

VA 0.012 ~ 500 y=17.11p - 130.91 0.9993 0.24
VD, 0.030 ~ 500 y=15.97p - 137.92 0.9992 0.60
VE 0.12 ~ 500 y=3.080-26.52 0.9991 2.40
B PR __0.015~ 500 y=31.170+1.59 0.9985 0.30
2.4 WHEREHNREH R METHIMBERERS, 2 FTESEHEXE
Aol & AR 10 wg/mL BFIVRHERN K, &L mB KR EIRETERNENRERE - 7.89% ~
7 K#FFTIE, LAEEFRA) RSD f’é?*ﬁ*ﬁffﬂﬁ 4.94%HEN, HRES -,

BB EN, 28R, VD,. VE iUbrEBIRTE

4 CELUBE—R, VAWRHEBRACH 4 XI5k
RS A TR, T B- ﬁﬂ? PRIIERBEEZE,
W FAFT BL o

2.5 WMBHEXE

a— KN [ — RS W E W 8 K, KA
g AR A X AR AE TR 2= (RSD) B EKE HBE, HEXTHR
HERZEDTH R VA 1.9% ., VD; 3.4% ., VE 4.6% HI

IS NE2.9%,
2.6 hnEr[EH L
SRIFREL 9 i EATRE S, AR RIKYE B H5
R, TR ELEESE (n = 3), FHy RIRH
B 84.8% ~119.0% 28], Z5RNFE 2,
2.7 SEFRARBLARBIRERZNHLE
HEZXEMBEAREIREFEPNAEELER
A. EFIHEMBAYE PEBMENFTE, KL
BB THLERE A EURB-HE MENES

*x2 EmhizE¥xE
Tab.2 The results of spiked recovery tests (n = 3)

AEE WAR WNHME FHBHCE

4o w/{pg/g) w/(pglg) w/(ug/g) /%
VA 161.1 300.6 416.1 84.8
161.1 80.5 250.6 111.2
VD, 2.3 45.2 63.2 90.5
2.3 11.5 35.4 113.9
VE 567.7 1210.7 2007.9 119.0
, 567.7 265.2 823.1 96.3
BB MR 182 356  58.5 113.2
18.2 105 27.8 914
B X K
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Simultaneous determination of retinol, vitamin D,, tecopherol and B-carotene in health food by HPLC
ZENG Hong-yan™ , ZOU Xiao-li, LI Yuan-gian and XU Jian-qin (West China School of Public Health, Sichuan
University, Chengdu 610041), Fenxi Shiyanshi, 2008, 27(2): 15~ 18

Abstract: A method for simultaneous determination of retinol (vitamin A) . vitamin D, . tocopherol (vitamin E) and
B-carotene in health food by HPLC was developed. The samples were saponified. The liposoluble vitamins were ex-
tracted by aether. The organic layer was dried by rotation evaporation, dissolved by mobile phase, and analyzed by
HPLC. The linear ranges were 0.012 ~ 500 pg/mL, 0.030 ~ 500 pg/mL, 0.12 ~ 500 ug/mL, 0.015 ~ 500 pg/mL
and the detection limits were 0.24, 0.60, 2.40 and 0.30 pg/g for retinol, VD;, tocopherol and B-carotene respective-
ly. The relative standard deviations (RSDs) for retinol, VD;, a-tocopherol and B-carotene were 1.9% . 3.4% .
4.6% and 2.9% respectively. The recoveries were 84.8% ~ 111.2%, 90.5% ~ 113.9%, 96.3% ~ 119.0% and
91.4% ~ 113.2% for retinol, VD;, tocopherol and B-carotene respectively. The seperation was completed within 20

min. The method was simple, rapid, sensitive and accurate. It can be used to simultaneously determine liposoluble vi-
tamins in health food.

Keywords: Retinol (vitamin A); Vitamin D, ; Tocopherol (vitamin E) ; B-carotene; High performance liquid chroma-
tography; Health food
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