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Abstract: Vitamin C is necessary to the growth and metabolism for human beings. Vitamin C is mainly from fruits, vege-
tables and medicine, so it is one of the important standards to evaluate the quality of the food nutrition and medicine. With
the growing concern of food safety, the quantitative analysis of vitamin C in food nutrition and pharmaceuticals has at-
tracted more and more attention. In recent years, determination techniques of vitamin C in food and pharma- ceuticals have
been developed rapidly, including titrimetric method, spectrophotometric method, electrochemical me- thod, chemilumi-
nescence method, flow injection analysis, liquid chromatography and indirect atomic adsorption me- thods, etc. In this
work, some principles, characteristic and the recent progress of reported methods have been summarized and compared.
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Figure 1. The structural formula of vitamin C
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Table 1. Determination methods of vitamin C in food and phar maceutical

® 1 RBSHRPLHELER C RIS

ik Bf ity i b2 S R M Ak 2 R eREe| A H PR Bl %/% RSD/%  Ref
HHE. 75T 2% R H2 I B V(LR )
,@ﬁ EE O, MR, 2 mol/L HAc 1A%, 1% CuSO, NA. NA. N.A. N.A. (7]
e 3o S PR TR AR R
JLREE:
okl -~ W RARFIRE 442 3 C AR B PR T A R
g4 i ? é“z;}% VR R RS, PERT: XA I R ER (S ) 5 0.4~40 mg/L 0.4 mg/L NA. NA. [9]
RS ORI 2 pH =2 [ R(HCI-KCl): 52 B
£: 660 nm
JeRE: RIFRYEER C kMK
HEFRCA . WG, HIRRIER Cu(I)i&BJF A Cu(l):CsHsOs +
W 56 BRIREIGFS MRS Cu(l)-NH;—CeHgOs + Cu(l)-NHs, 4 0.8~6 mmol 0.26 mmol 97~101  1.00~5.00 [10]
YetE R R Tk SR AR (pH = 9.5) i 0 5
WP K: 600 nm
e s SR ok, R C T
Z;m%i:% i1 5% EDTA £00 ‘ff#?ﬁ?&\?ﬁiﬁﬁ%@%é%ﬂ@ﬁ@}i 0.1~1.0 pg/L 0.lpg/mL 985993 19  [I1]
N I EE K
B, TR R WEHAK: 600 nm
TR R YiER C ST
AV A y WE R e
AR CF RS G KR %gﬁg?mﬁiﬁitﬁiflgffﬁ 3.0x107~6.0 x 10 mol/L 2.5x 107 mol/L ~ N.A. NA.  [12]
WA : 664 nm
AL ST IR AR 22) -
= o PUAT S8 N B (PEG); I SRtk .
R =] DT AR WS 5 F K42 X (PPy) 7 T BRI s o 0.25~7.0 mmol/L 74x10°mol/L 93~97.1  <1.62  [15]
JE: +0.15V; BAMREHE: +0.00 V
ALY TAEHE: B2 3 mm
F 50 mmol/L FITRER BY I FEM(GCE); BHPTHM: E% 0.5
it i mm §14; ZHEN: WAHREH: 4.0 x10°~3 x 107 mol/L 13 umol/L NA. 043~091 [16]
PBS (pH = 6.5 MR T RGHIHEIEN 03V, By =
10 mV, R4 10 kHz~0.1 Hz 2 [d]
BRI - B SR
Ut g TIFEES 5 FH /K 3R %ﬂ?&gﬁﬂf;ﬁwgggzg*‘%mﬁi 10%x10°~1.0x 10 2mol/L 1.0x 10 °mol/L 96 30 [27]
KV F#EFE 10 s; ETAERA: 1.2V
W, =W BAE I - bk BRIk
R I I\ DL-OBREE (X BEREZEMK: pH=6.90; HEfE N.A. N.A. N.A. NA.  [31]
T8 S B fig I %M 14 KV/(42~44) A
Rk ). FIR4EER C
PRI JELPE S Fe-I 4348 - i SRAL S
AR i SR REIRRAE I K4 4.0 x 107°~4.0 < 10 mol/L 4.0 x 1072 mol/L. N.A. 38 [17]
K:: 400~600 nm; i HLA5 I LR :
700 V
WAESHEFD: FIH4E4E R C X pH
WMZG, g WTK, EE, 3.0 B9 Ti()ERAIE FE I R 10525 % 105 ‘107 B [18]
SRR IR R PR TiCL- M R K 1x10°%5x10 mol/L  8x10 " mol/L  91~117 2.1
227 nm; KIFFPEAC: 419 nm
TR — A
(HPLC-UVD): ¥izhf: 0.1 mol/L, 2
P — OH = 3.5 MG VB I G N.A. NA. NA.  135~155 [13]
LR, BIL R B, BB 245 nm
il oSl WA RURE A 1900 BRI R AE
U K WIdGHE: —0.15V,; Z&ibg
HE: 2.0 VEREER: SmV/s: HR N-A- N-A. NA.- 253341 [13]
B 5 nA/min
Copyright © 2013 Hanspub 11



8.3

B 54 TR C SRR 5%t e

AR S, o
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WAH G - HAL47(HPLC-ED): HL
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EilkE: C18; WishAH: 20 mmol HIL
NS5 BRI T — AN(GMP);
iiE: 0.8 mL/min

TBOAE T - SRR ik

WENMW ARG, B0 (HPLC-UVD): faifif:: C18; Jishif:
% LEY, MBS 0.2 %R/ F R/ Z0E = 90:8:2;

VR : 1.0 mL/min; KK 254 nm

WM 1 - SR MR I
(HPLC-UVD): failfift: —EEbkE;
WEIAR: Z.55/66.7 mmol/L BEIR%E K
W = (85:15); RrPBA: 260 nm

AR - AN
(HPLC-UVD): fai4¥: ODS 5k
Mediterranea sea 18; JizhtH: 0.1%[1
IR Al 254 nm

WAl - SR AMS IIE
(HPLC-UVD): fiffE: RP CI18 fi;
WBIA: 0.5%NaH,PO,-ZF = (93:7)

pH=225; FllI<: 254 nm

R B - R R BRI
(UHPLC-PDA): il fE: HSS T3;
FBIA: 0.1%H F B /K I
K 254 nm

JR T WRIS BBE(AAS): AEFRTEA R
rhefErk & C T Cu® e BRI R A
Cu', #RJ5 Cu'5 SCN M AE K
CuSCN VTiE, B0 7 55 i CuSCN V1T
U, PRI ESIRTEERE R, TR TR
S S ST HR PR R O B
MsEdeE & C &

B RTIIAN—E R CuSO, ¥
¥, NH4SCN ¥, HC1-NaAc 21
TR MR KCLE, TRETRE], B,
PRULNE, Ja IR HNO; S R0 ,
W5z -

SRR a2 (AAS): R 4EE R C
R R, A S R AR
R AR, B R S,
C¢HgOg + MnO, + H — C¢HeOp +
MnO; Pfiti: 6.3 mmol/L HNO;
(pH=2.2), VEMiEREE: 4.0 mL/min;
FI%EE: 0.5nm; ATHJE: 9mA;
K 279.5 nm

TR IR A B (AAS): R 4EE
# C Wik, KidaEr FehesE
IR R Fe™, It R B RS e
W RERE A TE LRI B, P — e IR
HIRS R, i KE R T
WKLoy Y6 6 BE AL (FAAS) I 5E Fe?',
RIFTAngeAE &K C & &
i#: 7 mL/min; 4THLJR: 6.0 mA;
KK : 248.3 nm

0.02~10 ng/pL.

1~12 pg/mL

1~50 pg/mL

0.2~400 mg/L

0.5~200 mg/L

0.05~100 pg/mL

N.A.

~30 mg/L

0.1~50 mg/L

0.02 ng/uL

0.05 pg/mL

0.3 ug/mL

0.01 mg/L

0.05 mg/L

22 ng/mL

N.A.

0.2 mg/L

0.06 mg/L

>90 2.7 (201

95.5~101.5 0.38~1.22 [21]

100.2~105.8 1.0~2.8  [22]
N.A. < [23]
97~102  242~624 [24]

88.9~102.5 <39  [25]

96.6~100.7 3.02~4.77 [28]

98.7~1032  <1.09  [29]

96~106 1.6  [30]
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Figure 2. Reaction mechanism of the 2,6—chloride indoles phenol
based titration method
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