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Study of Direct Ultraviolet Spectrophotometry on the Determination
of Ascorbic Acid in Fruits, Fruit Juices and Soft Drinks

Zhou Deging Han Yashan
(Dept. of Food Science Lai Yang Agricultural College) (Dept. of Food Science)

Abstract Direct ultraviolet spectrophotometry through alkaline treatment as a fast and
simple analytical method for the determination of ascorbic acid in fruits, fruit juices and
soft drinks was developed. The optical maximum absorption of vitamin C was 243 nm at
pH2. The detection limit was 0. 3~50 pgemL™'. It was found that the alkaline treatment
method can be used as a background correction in blank, because more than 95% vitamin
C was destroyed in 10 min after alkaline treatment (pH12~ 13). The interferences in
about fourty components of the fruit juices, mainly the natural substances and additives
were studied. No significant interferences were observed for most of the samples tested.
This method was found to be applicable to most fruits, fruit juices and soft drinks except
those that were unstable to alkaline treatment, and were deeply colored, or contained high
concentration of caffeine, saccharin, caramel and tannic acid.
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G PR, VC W — M EENERERTEEINX B 243,267 nm A IRZYHK RBIE™; K,
HUAMAZAUVHHE VCHER.(ER, A TRATHFEESH TR RS =L FRR
e, 6 BRI E RBIE LB T B R R ET VC MBARE L, IR E/TE R
KREZEME VC FR. EEXNRENR EEREREMNNERM, 01E AR VC 33K
B E R AE VSR TR R R R,

1 MEEFE
1.1 KPS

A HIRT I A B K BLH] A B R TR SRR EM OO, R E B2
R RERFET KB R RIEMNEES 10 g, 1 5~10 mL1% 2RS¥, A 50 mL A EH
EXRELERBLEEH RN TEERHE.
1.2 FEMN:R

190 B UV - (FE),120-02 B UV 3+ (§#),HM-02 &l pH i+ (H Z& TOA),id# M &
HEeEX HRE.
1.3 #5HE

D 0.5 mg-mL ™45 #E VC F 50 mL ZEMY, A 1%L E A 0. 01 mol+-L™' NaOH
AR pHAE. 258 0. 5 mL 1mg-mL ™', 7% VC F 50 mL AEMHF, H—402 mL 10%
£hE8 ;X 1 5 mL 0. 01 mol-L ™! NaOH, 10 min /5115 mL 10% ®hE. REHAEEF
KEBFZRE., AU LEER UEEFKAZHE A1 e HHENE UV it L HE
# 200~300 nm AR 2 , (7] B 1 & B W pH {H.

DEHIRE N 0. 1~1. 0 pgemL'F1 10~100 pg-mL R4 VC £, 150 I UV
HHE 243 nm RIEE, EHARHER 2R, R MERBEK E TR,

3HEH pH 4514 1. 18,4. 08,9. 80,12. 50 A EMW W™, RIL—E B M IRAE VC, IE
PR IES AR E 50 mL ZEM A VC MK E 254 50,25.10 ugemL ™, BT UV
T 58 & R B A ) T AR AL B RO BE

OBTEFETRAYRERSENERE . N—CR]5 2 ml 2%HBR—EBA 50 mL
MARBAP, B F/KEETE 243 nm LSRR EFE, LEX Y R TE 243 nm B REHE
B, 1 pg VC A A8 RIR G BE 89 B M ARHE ; X P2 AR TR OG BE B K 99, FE AL BB s b
HAT MR,

5)4rBUBL 1. 0 mL BERBETEL KE—BARE 2 mL 1I0%EBRHBARE D L ZBA
BAE 10 mL HEFKM 4 mL 1 mol-L™' NaOH A EMF,10 min SHA 4 mL 10%%h
B HAEBHEETKER., U2ml 10%HMES 50 mL FHBEB NS, 7 243 nm ]
AR BREE, ZEZEHH VC BMIRBTE

OERE FERE. . ARELR,RAS AOACH 2,6- — S BB E EHF A E,
FE AR R RS, F BB R R RE R,
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2.1 A pH T3 VC 895 W th £% 59 ¥ )

B 1 34K pH F VC Rk #42,VC 7E pH 2 £4 8,243 nm &H B, HREE
BiEE . pH EHMKZE S ¥et, RER ZE 267 nm HEE pH M KREEA /. FH, s RF
F pH 2 Z24 & 243 nm MRERBORTE VC S &, B 2 BERENERXETHREOE
W HPaBmTF VCHFE 243 nm LB R, &b Nl FRAOERRKRT VC, &
243 nm ARIB U, E7E 243 ARMTFRERRHEM TEYRYERRESIEY. &
MERNGEEEHER VCE 23 m F— TR KR EIE, R RTHZc. HIKLATR,
243 nm EFRAXAME VEHTE.

BHH A

240 280 320

220 240 260 280 320

i /nm B /nm
M1 AFEpH T VC HEMF KA E H2 HEmAENEHREALE
pH {&:A-1. 49; B-2.05; C-3.65; D-3.94; E-7.19; a. ZbHEAET; b. AbHEF c. A-B

F-7.42; G-11.37; VC 3B :10 pg-mL ™'

2.2 FMETEELETR

PLVC 3B R BRA AR, R NN LARYER (& 3,4), I VCIREAE 0.3~1.0 pg-
mL™1,10~50 pgemL'fR )\ Berr-Lambert F&2, HLMER TR 0.3 pgomL™*, EFR Y
50 pg-mL EIHLE WK BETEE K 0. 3~50 pgemL™',
2.3 BWOEMNReRGRERNRETE

VCEFHEBEZGFTAUBREARE VC AR E IFHRBEBBAMGT 5 &N
BRAER., BEXHAEAR pH £ G THA2TRUBEHNEWHEERSF B 5 BE
RRABREBIOAFKESN VC EXRR pH HKZK. B..C, iR, 2% pH ¥ 12.50 &Y,
10 min /& 25 ug*mL"',10 pg-mL"'#y VC W R H T 95%; A, #3483, pH 12. 50 B¢
10 min J§ 50 pgemL ' VC BIR BB/, FHit, 2 pH12~13 B, T PAIE 10 min {EH
B AL FE By B R, 1 BEAE 10 min I VC BBRIREE 5% U B, KR E L HETF 25 pg-
mL7 ZE ERMETRH 0.3 pg-mL ™ BARMEES THLEBH VC KENHN0.3~25
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B4 VCeym=E LR

7E 243 nm A RCH Y AR H T BE RN I K L (HI 5 T RO e I A R R/ BB AL 2R
BT S RR5E , TR I 58 45 SR R e /N SlO3 TR M o SR X R Bl i P T RE S L+ R R R

SR A BN SR 4 S R L BRBRF K BRI T
Pl EER. LA REE 243 nm KR YHE
M, 5 1 pg VC =AM R W ) Bt
P GE DY ERERK, RER/D, T
®at/h. R 1AM, BEYRYHELETE 107
~10°, 33X S5 3 JF X U 5 5 SR o % v ] LA AR BE R
H N TR . SHEa X BREE
#£418 B,,B,,B. 7F 243 nm H BB U H AL
BRI R AR (K2, EREEMMF. &
RBEEER A TRALHFSFSEEN,
S 100 g & 0.01~0.13 mg, FH KB HBEL
SRR ST M E; MR WIBL  FERES
B AL AT e WO AL /N F 1006, RE WA R 3R
N EEBE B T R AT S O AL
KTF 20%, MEB N IMUEER, HEBEST
BRTEERRESE B 2TRUMRE
Rk VC EBME.
2.5 HEMEHE. RTEEFTTREMYE

UV 5 AOAO ¥ 2,6- —HE B £
P (3 3) 45 BT, 6B R A VC S B %
WA R, HERFHEREGE O, HEHRGE
5. TRAFHTERKEIEMNIE 95%~102%, A

VC BHE/ %

0 10 20 30 40 50
t/min

BH5 FEpHTAXRE®KE VCHEA
A,B,C 4B ERUEH 50,25,10 mgemL~!
B VC;

1,2,3,4 %% pH1.18,4. 08,9. 80,12. 50
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%1 51pg VCEEMERKEHE 4K E (243 nm)

1 pg VC 1pg VCHY 1 pg VCHY

il HA4E/pg ik MY E/ g i LR/ g
FHERF M 3.5x10° HEMDL-XLEM 2.5x10° #4ER BKEERB 1. 44
e ] 8x10° DL-7F&EME  2.5X10° BEXB, 3.20
B 4.5X10° HER 3. 6X10? ®EX B 3.50
WA 2.3X% 10 “wE® 1.3x10° @&E  JEiE4 1. 44
HES 1.8X10* LHER 1X10° Lig: 3¢ 1. 84
LT 5.2 BRREAR 3.8X10? BEG 1.28
JITEY. 4.5X10° Tl BBM_EH 5.5x10° BEH LB 3.56
373/ =P 4 1.3 wiLH 6.3X10° XHRK 2.52
BERR 1.6 FAL# 1.4X10* Hf EDTA-Na 9.210
MR8 10 HRRH 1.3X10 o e B 3.76
TR 3.1x10? N &5 5.4X10 .S 6X10°

BAR 5X 102 FLE 4.9X10? H il 5.3X10°

F2 EERERWAFBEREEZTRAEWNE RN K K (243 nm)

LS R X
% ¥R Y B /pgemL!
igz:n) sy HE/%
FHEB 11.76 0. 292 0.283 —3.0
JIRE-Y.: 4 3. 40 0. 542 0.562 3.7
i EAN 12. 40 0.542 0. 582 6.8
% 6.12 0. 423 0. 458 7.2
BEG 6.2 0. 621 0. 634 2.1
=3 3 16.5 0. 087 0.102 17.2
% 5.2 0. 068 0.078 12.8
BT 16.0 0. 243 0. 311 28.0
2303 32.0 0. 200 0. 209 4.5
o ek (R 4.80 0. 051 0. 055 7.8
#ERB 8.56 0. 30 0.074 75. 3
®EEB, 12.24 0. 607 0.132 76. 6
$fEE B, 13.12 0.279 0. 057 76.0
3 itig

IR UV ElE VC &8, BACRAE R B IERAEBRT R, SCRHEH ARt
BEREARIL T RN RANED AR FRORENE, BRERAERHE, BE 0CREA
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30 min, # 5 ESMRBIREE R KNG, Co EF/E SOCHBRTERRW B . HLZ T, 8

B BRTHRREE S BHRELKE VC SRITE.

£33 BREAMFEARERLEK

VCEE  mg-100g7! 3T R 2
LHTE S
WALE UV % 3R E /%
HF 39. 25 41.50 2.25 5.4
FH 120. 00 118. 00 2. 00 1.70
£ JK 9. 60 10.10 0. 50 4. 90
¥t 77. 50 76. 00 1. 50 1. 90
BRI 34.00 36. 00 2.00 5. 60
LiECEL 7. 20 7.50 0. 30 4. 00
k4 BBEUVHEHERY
¥ & WHEMEMEA) HRTAAHE AR TREY/ Y%
A 0.098 0. 069 6.1X107° 6.2
HFHE 0.230 0.152 0.010 4 4.5
BRI Ak 0.174 0. 042 0.011 7 6.7
RKABHEART 0. 806 0. 503 0.012 0 1.4
=FA( SN 0. 236 0. 149 6.1x107° 2.5
[iEAR: 0.103 0. 039 4.2X107° 4.1
%5 UV EWERELE
& s VC H i FATRZEMNEER FRAERREAMEL R
[1]0]
/Mg wRA FHAVCHER/pe EWE/% VCHBMH/pg ERE/Y
BEay aEph 200 0.403  0.145 201.5 101 316 158
Wtk GE) 150 0.466  0.267 152.5 102 365 243
IR R 100 0.349  0.204 101.5 101 267 267
B[O &k 200 0.532 3 0.290 190 95 415 208
¥ 122.5  0.347  0.093 124. 94 102 - —
HHl 200 0.451  0.076 193.6 96. 8 — —
£ ® X W

1 RYEH R4 ERES. SERRHSNE. L8 DERESURERTE, 1987,244~246
2 XUBEH. (L RER. R (LRBFHAR R H,1981,636
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