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Abstract: In this study, the differences in the total sugar content of Cantonese soy sauce determined by three methods, the
direct titration method, phenol-sulfuric method and anthrone-sulfuric acid method were compared, and the three methods were
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verified by the methodological approach, in order to screen out a suitable method for the determination of the total sugar content in
the Cantonese soy sauce. The results showed that the direct titration method, phenol-sulfuric acid method and anthrone-sulfuric acid
method had good linearity in the concentration range of 0.50~8.00 mg/mL, 0.00~0.08 mg/mL and 0.00~0.08 mg/mL, respectively,
with their RSD values of the precision test being 1.07%, 0.05% and 0.05%, respectively, and their RSD values of the reproducibility
test being 0.88%, 3.93% and 3.24%, respectively. The color developed was stable within 24 h for the direct titration, and within 1 h
for both the phenol-sulfuric acid and anthrone-sulfuric acid methods. In the spike-recovery experiments, the anthrone-sulfuric acid
method led to an average recovery of 168.04% with an RSD value of 2.97%, whilst The direct titration method resulted in an average
recovery of 104.67% with an RSD value of 2.07%. The phenol-sulfuric acid method showed an average recovery of 103.85% but had
a higher RSD value of 8.04%. The accuracy of the anthrone-sulfuric acid method was lower than the other two methods. Therefore,
the direct titration method and the phenol-sulfuric acid method have good precision, reproducibility and stability, thus, both are
theoretically feasible. The anthrone-sulfuric acid method is not suitable for the determination of total sugar content in Cantonese
soy sauce. The total sugar content in soy sauce is one of the basic indicators to reflect the quality of soy sauce. Selecting a suitable
detection method for the total sugar content in soy sauce is of great significance for the actual soy sauce production monitoring and
product quality control during processing, and also provides a certain experimental reference for the development of the determination
method standard for the total sugar content in soy sauce.
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Fig.1 Determination of absorption curves of glucose
standard solution and soy sauce sample diluent by
phenol-sulfuric acid method
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Table 4 The results of recovery experiments (7=6)
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SR O S -l S
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1 32525 163.40 501.54 103.96

2 326.05 163.40 506.23 105.15

3 3 326,53 325.00 677.08 107.83

E‘jif 104.67 2.07
s 4 326.28 325.00 660.57 102.85
5 325.11 488.00 833.33 106.22

6 32630 487.80 820.71 102.03

1 00234 00116 00353 101.16
2 00234 00116 0.0353 101.20
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iﬁgz 103.85 8.04
4 00234 00233 00500 114.19

5 00234 00346 0.0570 96.12
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1 0.0191 0.0096 0.0411 165.24

2 0.0191 0.0096 0.0418 169.14

BEB 3 0.0191 0.0193 0.0502 161.96
Bk 168.04 2.97
. 4 0.0191 0.0193 0.0507 164.60
5 0.0191 0.0286 0.0620 174.94
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Fig.4 Phenomena before and after the reaction in the

determination of glucose standard solution and soy sauce

diluent by three methods

E:a. by oo d oA ABEE AN R HAEAT RS

A AR BRI BR R A S en fuog. h

RE LB R M R B HEAT A R e B A A R e 2

BEEBENE; i j. k. | A BIAEEMNTH HBAFRER
Fo b FRRO D ENAR EBIL.

B 1 R AL B S A, AR B 4L
RO RS TS ITENESE R, B4 83
773900 5 7 W HE A VRUR S Tk M R VRIS N T S
MBS, 4 alRL, R R 2 SR R R S

)

<4
R

P

1

>

PR

Gl

® e Y

302

tfa, RS ST A NET G, SEIMASH
tBERAKR. MEABRRRREEEE, ERN%E
e R, X5EMPRmARA R, HPit
ArRE X e &5 Bk — e k. A BB
SEVFIN TE SBE S BEI,  22 FE A AEVA O T B
T 8 2 S AR N TE R, T 24 P e v A B R
B, A& A HES ORI, A S HiE
SEBE TN & AR, 3 B0 E 45 R H
Pl— iR 2. SRR R B B B e 10 4
WERE . SR F PR AT, R
BREACET A N . R R I LA R B S A
s R T S A R 3 R A E T
Puicl @, MM AT D, BB I A R TR &
TP 28 s R
27 JREWEESENELSE

IEE 3 AR T A, R B
SE VR 2 Ty B I 2 v L R pE &, R AT G
FEA #6556, 45 RE 5. 6 in. 458 LR,
=4.976, P=0.00<<0.01, &8P Fh 77 200 52 % il
WEREMSERAFAEREEEER (P<001), HEEZ
T T8 VR 5 A R v . LR DRI B e VA
T 7 I, 3 Vi A FERROIT N B A Y A TR A A R
W R ZILIE SR, T & R T NI AR 2%,
W VA VR S IR CL IR, 0 28 P W A ol A
W, M-S EN e BRI E iR . K E N
SEVEIIN 5 e S bE S A, RHREA R,
TE 1% 72 B A 207 2 min P AEBRME B A R AR VS T ok S
T HHET RS 0 8 TN R B AR S &
R 2 TR SR A e i e g R AR R,
N SAR R SN TSR R RE7 WA R Daek < S = A DA ] T P
I, SR B B VA IR I 5 R AT e s ERAS R #AE
N GE s ERAE R EER I 3E N N iR 2

#z5 INAEHHREEIENEER

Table 5 Results of determination of total sugar content in
Cantonese soy sauce

JT R H b EAEEF/(g/100 g)

Trik

HBBE & FE AR R
1 2.89+0.02° 2.46 0.04°
2 2.87 +0.03° 2.19+0.06°
3 2.52+0.01° 2.32+0.08
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Table 6 Independent sample #-test results

7 £ 7 A28 Levene #2035
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ez : iz £ 95% EAZX
F sig t df g g TRER
(o) AR T TR
1Bk 7 ZA0E 1.724 0.212 498 13 0 0.45 0.09 0.25 0.62
MB% 7 2 A5 5.24 13 0 0.45 0.08 0.26 0.62
R [2] KUANG X X, SUHT, LI W X, et al. Effects of microbial
3 g
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PRI AE I 5 e i S B, TS I TR R R
RAELR (168.04%), HJBESE M-I i BSR4 i 41
RGN, ANEH T EmAES RN E, B
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