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EFEMEEFE A ME 32
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1L AR BT & .0, BN, 310009)  2(HTIT K2 E2Be, Hi M, 210009)

B OE SAEREHEEHENMAZA SRS PN ERB(LA)FREERBR AR
BDFE)LE, FETHHRNOBE TR ARA, EpHE SO B BREEAR P HEHEK
CTRRHAENTE, B REA K. VI ZZEHEYKER(PH=7.0)]: V(ZH)=90:10
KA, nertsil ODS3 H LB UE L4 B, EX AN E E, =346nm, E,,=428nm T #
W, A EEE, RBERERW, B HHHE2~20pg/ml SREREA, AU XEZHIN
0.999, RSD1E# 3.5% , ¥ FE T 99% ~101% o

XWiF LARF R DERA MR, K B, T4, HRAAEEE

PSR RR 4> L-KUFN D- RIBL IR ML ER, X
SAMUEAMERUHEXEE. L-iF
MERE R E F M RN BT &3,
L- iR L- B Sy s B F FR 8
SEEE, D-FRARTLRILFEAEEH
EPE, HE SR E, B2 — R E R
HikH, EEFREERPEFRBFEX
2 PR ILER, TR — H(EFUE5EE
FR), FEIFAER N E R TSl L&
ViR mE (R ERF ) nE &, ZIEWH
M EHERMEE, WREMTMRBRY
— I B

Hal, MERFngam s B e
A 2,6- —HEMWEER,2,4- R
Hofa Bk, 200 He A R A0 S A S 8O A R
HiX 4 M AEBFEESEHREE, fFEs
T AE AL S B e A B R SRR A P
BEEEBEFANIEERAPFNROE R,

EEEARUEEER, CRARERY L
D AR L D PR
M, E—EXHTSWE _EREHE MWK
MR 3- (1,2- Z3E B )M (3,4-5)
M oEBE, R MHEAESEAEAR L D
PR ML A £, B KR 8§ &

B—EE KEEL HBEET,
W R aIE] . 2002 — 10 — 11, B BEIAS ] : 2003 - 08 — 26

B,
1 ME5%%

ta- St il
HCl, Na,HPO,, — Z. B, JGoK 2.8 84, 7K
M, RBERR, ME I, L- N, D-R
LR ILEE, R E8 % ZBMIEH .. &S5 %W
BERRAT 8 % LRRIBH

1.2 NB5REF

B2 AE f8 3% 3 : BECKMAN 126 # ik
BENBHE(EENREERFAF), ODS
3 B ( H & Inertsil 24 7] ), RF-540 25 Y6 1 3%
(BAEBEBRAFA),

WHS861 g #% 1R & 8%, & 7 ¥ ik & 4%,
BECKMAN®10pH it, AEL-200 B # + X
T MBEERE, AL ERER, XRER
b E AN RIS

2 LB

EiREH

HehAH (A): & S5Smmol/L = ZHEHY
200mmol/l. Na,HPO, ¥ #% (pH 7.0, A
1mol/L. H;PO, H77); (B), &K [V (A):
V(B) =90:10]. £ Inertsii ODS-3

1.1

2.1
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S5um4.6 X 250mm, M #E: 1 mL/min, #F ¥
B .20pL /K, MK : Ex=346nm, Em=
428nm, iR EiR. #HHEFRX . FohdE,
2.2 HSFLHE

2.2.1 ®E&®E

W E RS AERES B 8%
I LRBRER( LN ESIBY EAREH
BT 8% LB, BE 100 mL &
B, S S RBEIMMI 8% ZMER, £
57,

2.2.2 BMA(RILRE)

43 HEL SO mL ¥ BE A 100 pg/mlL BIPRYE
TAEWAM 50mL 2.1 FBREWR T HE N 2¢
BRUE ISR AY 250mL = MR, BIZE BB
aeh, HEHEASIE, FEMER, HAE
2.2.3 4 &%

WE S mL W THH SmL B 30.13%
LB 100mL AERE, HEKZKHE
BZ2E, B 2mL Fi& 9, A SmL 48
E_EBR EYIEEREZHETHE 35
min, I 0.3pm B3, S AEHEFE,

2.3 RN
SRS, AR et v, EE AR E R,

3 #R54T#

3.1 EEEH#NEE
3.1.1 AKX KGEH

5 5 W B BE A 100 pg/mL B L-$itR
HERA D- FPush MM bR v T VEW % 2.2.2
FREM 2.2.3 fE#RE. fIARE TRES
HEE I PHE (Ex HWBEKTEE 250 ~
400 nm; Em ¥ K HE 400~ 550 nm), &
HBERANE _EEFANER,. AEWER
AN, L- B SR ML ER F1 D- TP AR i BR AR — Bk
i R N W4 B AE Ex = 346 nm, Em = 428

nm AF B KR, A REKH Ex=1346"

nm, Em=428 nm AWM,
3.1.2 &#5 8B4t
AFE IS X 2 FROLIR M B A9 4> B R
48

RREEAE ., KBFXH 3 FEErEE.

(a) BECKMAN ODS-IP Sum 4.6 X
250mm( % E BECKMAN 2 d]),

(b)ODS-3 3um 4.6 X 250mm ( H & In-
ertsil 22 4] ),

(¢) BECKMAN ODS C-18 5um 4.6 X
250mm( 3 E BECKMAN 4 d]),

FrRAGENEEHN VI5mmol/L ZZ KW
20mmol/L. B MR ZE v (JABEM AT pH £
7.5)1: V(L) =90:10, ¥ & A L-Hidkim
RN D- R MRIESIRHER, 2B S .17
ElE, BAEMEEES BSR4 5
BER R ETE BAEWIEF 0 b AL, BGEH b B
BN Inertsil ODS-3 A<l E A9 4> Btk
3.1.3 #ishmi#H

SRR 3 AASHIWREIM: () V20
mmol/L Na,HPQO, ., 100 mmol/L — Z §%, pH
=7.0(H 1 mol/L NaOH 7)) ]: V(ZH%)
=90:10; (b) V [20 mmol/L Na,HPO,. 10
mmol/L — 2k, pH=7.0(H 1mol/L HCI i
)] V(ZHE)=90:10;5(c) V[20 m mmol/L
Na, H, PO, .20 mmol/L Na,HPQO,, 10 mmol/L
Z K, pH=7.0(H 1 mol/L HCI ) ]: V
(Zh5)=90:10, ffHFE—5 Bk hiEsas
B, FrbeE AR — AR, I A R A A,
3 PR shAH e T R 2 A — B, B8 AR sh 4
B E 2 AP mER, (2 b A sh ey g
EmE(RE 3), AEefhaEd, SEH v
[5 mmol/L = Z ¥ 20 mmol/L Na,HPO,
(pH7.0, A 1 mol/L B3 IAT)]: (L) =
90:10 AA XL Wi 3140
3.1.4 A% pH & &

ZEF Inertsil (5154 &HH: pH & HE
BX2.0~7.5 BL#l & 5 mmol/L — Lk
20mmol/L BEERZE MK, A 1 mol/L HIBEERIA
¥ pH{EA 14 7.2,7.0,6.5,6.0,5.5,5.0
SZHRESHREEH 00:10, ARBER
ulE, fEN A pH X 0 SR B H4Ew
HIYER : % pH=6.5 i L-yik AR5 D- B
TLIR I AR B BB 66 1R % 3b 5 5, 24 pH = 5.0 B}
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£ — % . & OB A EERT AT A W E R P AT E R AEE R T HUA AR

2R EESE &R — N, S
FEhHE pH BIFFAK, BRI BT S, 24 pH=
7.2 B, tHIERT R #ER . BEE pH {Hik—2 1
K, AESTEEHK, HEERY, BEEL
FRFEEM, T, Br B Inertsil ODS-3
SEEXNF MY pHEHATEEN 2.0~
7.5, BAEARIRLFA pH{EN 7.0,
3.1.5 ZUERAZB

KRR 2 B R RANR = Z ek 53X
HO B REMEREHE W, &R In-
ertsil ODS-3, Ji B A — Z W& ¥k BE 4 51 A4
2.5.5.7.5.10.20 mmol/L, H fth 5 &~ &,
HE B R A, LA EX 2 #H
TR 108 A 47 8 80 SR B i T B R 3 A B,
TEWRE XN S mmol/L BT IEH 5 20, 10
mmol/L #E AKX, HTF 2 E Ik
A, W B E T AR M BR K, Sk R T Bh
HAH — Z W E A 5 mmol/L.
3.1.6 Na,HPO, K& &

TR K F E X Bl Na,HPO, ¥k B X
SEURMEFEREZW, 4B H Inertsil
ODS-3, ifi 3h 48 ' Na,HPO, ¥ BE 451 5.
10.15.20.40 mmol/L, H fib FZ A A, fik
B s B, fish48 Na,HPO, FIHEEXT 2
PUIR L BR A 4 B OCR A e, Bl oK B 3 o,
2 Fh IR I BR W% = B8 A5 54 0, 7 20 mmol/L
5 40mmol/L TR ER, BB ERS
3 FA —E G, #3ER Na,HPO, ¥
B4 20 mmol/ L.
3.1.7 U4 EaPE

B EPR AP ZE S ', MBI
LEDRBAVH KB, EHEEL W, 1
HibFHEATHERT, 2o HBZENE
SHERN6%.8%.10%.12%.14% , ik
BRI, ZEWE BRI, o BERRE
i, HIETE A2 AR B AT (A FE S, 7E 10 % B
2R EBI LS E. FRAET
45T BERRT R T 2 B R YAy i e ], A
REEFEIZHESE 10%.

GZ AR, A E Smmol/L —Z KM

20 mmol/L Na,HPO, ¥F# (FH 1 mol/L B5E&
HEFEY pHZE 7.0): ZEEEH 90:10) K
ARB M FRSHH, T LR RSE D-R3T
IR R RESE(LE 3),

3.2 FAEEHER

3.2.1 474 pH #hixi%

(a) B 50 mL K BE 4 100 pg/ml br¥E T
VEiER 2.2.2 /M 2.2.3 &b, F 8% MY
Z#% 30.13% B9 Z BMOIE WA Hl A~ [F pH
HM AR AR EME, pH ET 5N
4.0,4.5,5.0,5.5M 6.0, EFEFEW2mL
HITH . BB R, ¥EWR pH 5.0
AT A B SE 2, B Gl E B8 g m B K,
Wk A A Z BRSSP pH 5.0,

(b) MBEER W X A7 4 pH HBY F W,
AXEERPEARZSHBHNEA, KA
BERIFRESE S% MBERBERERE MR
5#R08, BERLER #T. AiES
T, W TR MR BE X IE A9 pH B E
A, W 2w X Puik MER AV 4. M ¥EW pH
fH7E 5.0 BHATA: B 15 e T B B K, X i B b
ANRBSECH 5% IRBERR, ATV RFF pHE
R 5.0 RATEBRAERMF,

3.2.2 frAwE e

T BT [A] N AT A S B W A R A T
WLt ME RS S 5 R A e AT A B
M. e 1 Ao, FEAT A R T BE A B AT A
B[R] 3% b, W T B K, #E 15 min A R THT AR
FB K, DS W R ROR /D, FERE B[R]
B e, BATAE B E [ EEEAE 30~ 60

min,

o— L- Hiik Mg
o] . < Srime
504 ] R S
% 10
E 30
20

10 v
=20 0

20 40 60 80 100 120 140 160
HiT4ERT ) /min
Bi1 fiEEEemBEmeRE
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3.3 HitdhES5REEHER
3.3.1 kRETEHL

AR TR IR IR 2.2 #EfT i S ab 5
fa, 5 SIACH A% 2.6.8.10.20 pg/mL #HFT
A, FH 0.3 e GCFLUE BT BB IS 3 R R W, 4
WG A R B AR A, LI m R Y
YA R, W AR AR TAE £, JFoK (=
HABMAEXEZR. HXEBTINHA R =
0.9999 1 R=0.9997,
3.3.2 ®mAKE LB

H LSS HE AR IKRE R, 43 A 4, &
5 B4, W s 2 FRPUIR ML BRAY R U BR (15
ML S/NY(IE 2), RIRERIKRES R 2.7
pe/mL. BIMCW] WL, 256k Wl o i 2 A A K
SRR,
3.4 MBERAR

A4 R (LR E NI MR,
HELZRFSEN RNEFE LI N, BUXK
HEMERE- RPN, B 1.0g B4R
A SmL ¥KEXN 6 mg/mL ¥ D- RHLIRMER,
8% ZERVAWIER, HF EAE 100 mL, FBY
8 6 V17, FE e g R Bk, AR
HWEEMPEFEEERE, SR, 2 AR
MBI RHEZ T AN 3.45%F 3.03%,
HEER,

A, L— Hikin g

0.005 B, D— SbUA sk

0.003
, A B
0.001:
—0.001 X
5 10 15
BE] /min
FEH2 g 1pg/mLﬂlﬂffiﬁf§@Eﬁ§
3.5 HkEKE
UlEde i mEER, BBy E#ITS
R RS INAR L8, Wl E S, D- PR
BRAT M) B E 4 512 99.73 M 100.38,
EIWE R,
3.6 FHHERR
(DEFERIEESFTSEREET AR

VR /AU

50

M AR, FE AR B R AR, FH Vs .
Ve Ve BB W BRIE G VA, SR
TR EHEAT S B, TE 2 P PLIN ILER 1 ¥ ir
BEARRAHEHI, AT Vy Vi Vi
B B TEA T A TR ETH.

QYR ILTIYi$t 10g, P B 2.2 £bH,
2.3 EiER 4 BERM, £ 2 FHiir MR
b B B AS o g, a] L T ol 4% ok A R S D 2
FhoL PR L AR, B8 i SR Al A< 7 ok it 2% R0
3.7 RSN SBRE RS AL XS

(D4 PN B L 4 Fr (B e ) M
LY A Bt 47 47 B il %2, W) B SR A BLAT
& IP-HPLC A B i, 47 X bid 5, 45 5%
WE1, E1LPHEI2HESER K, B3
RARRAKE, FERIRESMEASHINMAR,
QHERAEESR, XEMH IP-HPLC FEILE

HEFRIE R RS ERME,

0.6 4 Lo.6
04 0.4
0.2 Lo.2
0.0 —— 0.0

] 44

o 5 0 15 20

BHE] /min

B3 PR R HETUIR L AR Y S BT P i

x®1 ERSAFMMNRF0E SRR E

g/g(FEfm)
% W MANE: LN D RN
Csmnn S o e
2 RBE e
SERE me
()ErmEmE 4.8 5 FiR.
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B29% WM AE— T BB R BT A o 0 S A R SR BRI R F" -
. B KD
0.20 0.20 4 % #® gF&F‘
0.151 0.15 (1) B4 S mmol/L — Z & 20 mmol/L ?ZE
s Na,HPO, & # (H 1 mol/L B8 LM pH %g
o = " 7.0) R0 2 (B 90:10) M i# B4, Tnert-
0.051 N 0.05 silODS-3 K4+ BH, # E,=350nm, E, =
voo Bt " 430 nm B T AT RICK I, 2% RE HE R
= Ko 3 K 400 R 0 DR S R AR A A
O e B HEFRBMIEE FRRMBRY &SR,

QDEELEHEXEZRTF (R H4HH
0.9999 1 0.9997 LA L), AHXIVRHEE 435k
3.45% 1 3.03%, B W A 99.7% ~

Ha4 BILEEFTH

0.201 +0.20 100-3%0 %ﬁﬁﬂjmgﬁ 27 [J-g/mLo E
] ) WREMARETTHEERPHRRERE
o1 o B A B0 I R A R T SR
0.10 4 F0.10 % % I ﬁ
0.051 0.05 1 HA&EZELEE, PEFBFREFSHFE . D4ERR
¥R . bR SRR, 1995, 297300
0.00 F0.00 2 [E]FRFH/AHNDREE, HEZSE . &R+
: . BIREMSOT . LR BR IR, 1987, 297
0 5 10 15 20 ~ 308

"ie) /min 3 T, KEF, AR . ARS KRBT, 1993
(2):12~17,29
4 FEARFLHEEFIRE GB/T 5413.18—1997

(B LR T REMAREER CHE),77~79

Hs5 Hf—mFKike

HPLC Pre-column Derivation for Measuring Nutritive and
Non-nutritive Ascorbic Acid

.. 1 . 1 . . 1 . 2
Ren Yiping® Huang Baifen’ Tie Xiaoweir Huang Dihua
1(Zhejiang Center for Disease Prevention and Control, Hangzhou, 310009)
2(Zhejing University Medical Shool, Hangzhou, 310009)

ABSTRACT A method was developed for testing the total contents of nutritive (L Ascorbic
Acid) and non-nutritive Vitamin C(D Isoascorbic Acid) in food by HPLC-Pre-Column derivation
method. The ascorbic acid in sample was dehydrogenated with acid active carbon, followed by
pro-column derivation with o-phenylenediamine in acetic acid puffer solution (pH=5.0). The
mobile phase was 10% acetonitrile in the solution (pH = 7.0) containing 20 mmol/L disodium
hydrogen phosphate and 5 mmol/L diethylamine. The two kinds of Vitamin C were separated
completely on Inertsil ODS-3 column, with fluoescence detector for monitoring ( Ex = 346nm,
Em=428nm) and peak area method for quantification. In the concentration range of 2~20 pg/
mL, regression factor was 0.999. The RSD were within 3.5% . The percentage of recovery rate
during analysis was between 99% ~101% .

Key words L-ascorbic acid, D-isoascorbic acid, o-phenylenediamine, pre-column derivation,
HPLC(high-performance liquid chromatography)
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