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5 um)JrEs, Lh 2.3 o/L MR R EOKIER (pH . 2.0+0.1) 9 ENA, SRV, W 1.0 mL/min, R03%K
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Determination of ascorbate acid isomers in health foods by high
performance liquid chromatography

YU Jun-Lei, ZHAO Shu-Juan, ZHOU Xiao-Qin, LAN Wei, KUANG Pei-Lin"

(Jiangxi Institute for Food Control, Nanchang 330000, China)

ABSTRACT: Objective To establish a method for simultaneous separation and determination of ascorbate acid
isomers in health food by high performance liquid chromatography (HPLC). Methods The sample was
ultrasonically extracted with 20 g/L metaphosphoric acid solution, and separated by Shiseido CAPCELL PAK Ci;
ADME hydrophilic column (4.6 mm X 250 mm, 5 pum) at the flow rate of 1.0 mL/min by isocratic elution using
2.3 g/L ammonium dihydrogen phosphate aqueous solution (pH 2.0+0.1) as mobile phase. The detection wavelength
was 245 nm. Results The method could separate L(+)-ascorbic acid and D(-)-ascorbic acid well. The 2 ascorbic
acids showed a good linear relationship in the range of 1.0~50.0 pg/mL. The recoveries were 99.69% and 100.34%,
respectively. The detection limit was 0.05 pg/mL. Conclusion The method is simple, rapid, accurate and suitable
for the determination of ascorbic acid isomers in health food.
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FERRA BUE RS, BiEE s TR, RBEdERER
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BEAR, TR R DGR SIS A b AR PR IR B
TETEA R P 2 5 JFURNA I & L(H)-PidR M fRic 2 D(-)-
UK IMLIR (D-VC) o T R & 24 i B B HLR R & A 1Y
CEFRZEFERERLH ) (2016 4E4 205 B4 A
BLAE D(-)-Pidk i B A g A F e g it 7, 2016 4F 8 A
31 H, EZRMAGIEMER GB 5009.86-2016( £ 5k 44 F %A%
HE S PR M R A E ) RN T R RO AR ik
AHELEC 5 AU A € 3% % (high  performance liquid
chromatography, HPLC)#AE & sk, it . T4
PRI ) S K PR 58, e A s P O, B
WU R SR R MR €33, o KL, B X A 2 A
SEUIR LR A LR R s, (7R H 8RN H & BURR o R B
SEEG AR LU D-F oy B RARGY, R HERG A =, T
AR g i ekt X R KRS T HPLC 7E05E
PUIRIMLER 7 160 A4 12 B, 8B 15 TF AR 5 B AR e 2 i
FRBLIC IR [F] 3 SR A 1 43 B R I e AR R b . DR A
DAELET KA b Hr BRI R B AL AR B R T ST,
SR R ER R AR 2k, DA AT AR
il PR 1 il B4 T 8

A SCd %8 A4 4% CAPCELL PAK C,3 ADME 37K 3%
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2.1 AFISNEE

Waters 2695A i SR €A (e AR5 [ 51 G U 4,
2 [E Waters 23 )); Quintix 213-1CN B, F K-G-8
A w]); KQ-500E B 75 43 (B iy 8 75 A g A7 R W );
PHS-3C pH H({ L BFE{XERA FD); Sorvall ST8 Bi.MIL(E
[£] Thermo scientific 23 F]).

L(+)-BLIR MR DC-)-Bish M BRBRE S (SR 99.4%,
%% Dr.Ehrenstorfer GmbH A /]); JRBElL . B 4% . B
BRI, EIZ5EEA); LTRSS AdilE 4ok,

SR HRES I . SR AR, s A, B
L MM
22 KK
22,1 AREER A

I3 BREEFRIL 50 mg L(+)-PidR ML ER AN D(-)-HL A i ik
PafEdh, T 50 mL ARG, 20 o/L Imismvs it
SEARBIZIE, BH AN 1.0 mg/mL TR . FEA5IR

BB R AR MRS 45T 0.02, 0.05. 0.1, 0.2, 0.5mL & T
10 mL (kg @A, N 20 o/L B mB IR B E
BEANE, B
222 BHRIERA B E

EFXF RIS EIE A & R s L DIRIBORES, AL
Kb P PUIR IR S R, VERIFRER 1.0 g BEAL T 50 mL H
FEBLLET, 120 g/L mBERR YA VRHE 5 H I 10 min, JiCE 5
FhJE, A 50 mL WAREARIES, 20 g/L IRikrRss
WERBNZIE, #54, i 0.22 pm AYUERE, 7 EHLINE .
223 &N ANt

CAPCELL PAK C;3 ADME 37K {f %+ (4.6 mmx
250 mm, 5 um); FishAf: 2.3 g/L BEIR KR (FHBER E
pH 2.0+0.1); H3f: 30 °C; #FFFE: 10 pl; JiEE: 1.0 mL/min;
R s 245 nm; 25 E PR .

3 HREHR

3.1 BIEHENERE

AR P 2 RS [R M G AE, o ok A A
CAPCELL PAK C;3 ADME(4.6 mmx250 mm, 5 pm)FlZ44E
& ZORBAX C5(4.6 mm=250 mm, 5 pm)AE 471k, g
AR s o r g, HangE e 1, BEda
CAPCELL PAK C;3 ADME {Gi5#:, 78 2.2.3 (@G T,
UML) 2 F ] 53 S AL 1A RE S BRAT 204 5 (B 1 B). PRIt
Az h SR % 42 % CAPCELL PAK C;3 ADME f&i54L:,
i ELAEFR S pH 2.0 B9451E T, FH 100%0 2.3 g/L B
TR KR (pH=2) RENS 1K BIARUT B A B RUR, HEA G
Ze e T (E 2),
32 FEEER
3.2.1 KMHEE

B 2.2.1 H L(+)-PUSR LR A D(-)-HU 30 ML R AR M 5 A R,
223 GRS, HRSORAH GG E, idREER,
DU TRIFR(Y) ALK, W JE (0 ot le bR, EA T 1 207 o
SEIRRW, L(+H)-PUSR MR AN D(-)-B R M B AR G 22 8% 2 $497E
0.9999. HLIAMERNY 2 Flal 43 A ARAE 1.0~50.0 pg/mL (1)
WIS, BRI RFREERR,
322 HEE

B 2.2.1 PR UER WS 5 .(50.0 pg/mL)E & 4 6 1K,
ORI, AR X BRYE (W 22 (relative standard deviation,
RSD)fH . 2553, L(+)-FUIRIMBR AN D(-)-HT3k iR ¥ RSD
B 5504 0.0010%F1 0.0008% (W 1),
323 mmAEbE R R

KPR S B AR, 6 0y, B K
1.0 mg/mL FUFRIESETE 5 mL, #%08 2.2.2 4bFE, #£2.2.3
G AURE . AnEE 2, AN]SR AR [R) 5 v A 13K
FESE R L(H)-BUR LR F D(-)-PUIR LR 1 F- 24 [ 4853531
N 99.69%F1 100.34%, 7 1 HERG .
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Fig.l Separation of ascorbic acid by different chromatographic columns
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Table 1 Precision test results
Yy VTR 1 TR 2 TR AR 3 W THIFH 4 UETRIFR 5 TR 6 RSD%
L(+)-BuIh M iR 1388232 1388240 1388232 1388199 1388238 1388219 0.0010
D(-)-Hi¥p i 2 1340252 1340229 1340251 1340252 1340258 1340261 0.0008
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Table 2 Test results of recovery rates of standard addition
3% 5 A& B /mg JIA & /mg 5 B /mg [ /% S8 [RDCR /% RSD/%

Ml 1 3.04 5.00 8.00 99.23

Ml 2 3.03 5.00 7.99 99.18

Ml 3 3.01 5.00 7.98 99.50 0.54

L(+)-brdr i g 99.69

[l 4 3.05 5.00 8.03 99.60

[l 5 3.00 5.00 8.00 100.00

[l 6 3.04 5.00 8.07 100.60

Ml 1 0.00 5.00 5.006 100.12

Ml 2 0.00 5.00 5.0105 100.21

Ml 3 0.00 5.00 5.0045 100.09 0.44

D(-)-bi IR i iz 100.34

[l 4 0.00 5.00 101.20

[l 5 0.00 5.00 100.40

Ml 6 0.00 5.00 100.00

#3 TREFEMRBERENER
Table 3 Test results of health food in different dosage forms
B g2 B g 44T LenBoRmmes  DOSAMBER  pon o p/mar100 g)
/(mg/100 g) /(mg/100 g)

1 AT YE C PHIE 3.23x10° ND 2400~5400
2 300 MR B T 2 P 2k A 2R AL 2.72x10° ND 1618.8~3642.3
3 G YA R H 1.86x10° ND 1004~2259
4 *FERRAEAE R C NSRS H 2.8x10° ND 1500~3300
5 ARG A2 C FHE 1.1x10* ND 8000~16000
6 4t C F5IH S A 3.18x10° ND 1727.2~4561.2
7 R RN AR A R 1 IRV 127 ND 92~207
8 2t A 11 R 306 ND 163.2~367.2
9 *RIREES R e A= 28 C DRI 144 ND 108~324
10 *RIGHEAFR C R 8.4x10° ND 7825~17606
11 HE IR E Y C 4.5x10° ND 3380~6330
12 *Jy IR R AE R C & v JLER) 5.3x10° ND 4000~6000
13 *ERMAELER CHERESH 5.38x10° ND 3347~7530
14 *J5 IR AL AE R C & i (bl 2 AR 1.61x10* ND 12307-23076
15 HMEFERGEA R C TR 1.24x10° ND 6500~12500

1 ND FR AR H .

4 &

UK IR A A 3 B SR KM, 7 — B Y 2 ) € 5 A
ORER 2, 2 BN IE) Ay A Ry B B AR 2, ORI AR AR
% CAPCELL PAK C,;5 ADME /K (Bilit:, REAREFH4) 2
PR MBRE 2 Fh[F) o> A ik, ke E s H Y. Pk

MERAY 2 Rl R > SEAIAAE 1.0 ~50.0 pg/mL fl ¥ B 35 Y,
PR BRI R, L(H)-PURIMER RN D(-)-FIR i AR 1
S EICR AT AN 99.69%F1 100.34%, J5 keI E R H,
TR SRR TR, TR ARIF g AT A i T L PR L e,
& T FEGF GRS o L(H)-PUSR LR R D(-)-PUoR i iR
FA 43 S AN
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