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Comparative study on determination of sulfur dioxide residues in food by
different detection methods
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ABSTRACT: Objective To compare the consistency and difference of different detection methods for the
determination of sulfur dioxide residue in food. Methods In this study, the applicability, detection limits and
accuracy of 5 kinds of detection methods including iodimetry, acid-base titration, ion chromatography, pararosaniline
hydrochloride colorimetry and intermittent chemical analysis were compared for the determination of sulfur dioxide

residues in food, and 5 kinds of detection methods were used to determine food samples. Results The limits of
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detection and limits of quantitative of 5 kinds of detection methods were not higher than the limit requirements
specified in GB 2760—2014 National food safety standard-Food additive usage standard, and the recovery rates and
precisions of the standard were all in line with the requirements of GB 5009.295—2023 National food safety
standard-General rules for verification of chemical analysis methods. For solid and semi-fluid samples, the limits of
quantitation of pararosaniline hydrochloride colorimetry, ion chromatography and intermittent chemical analysis were
lower than those of manual distillation titration. The accuracy of 5 kinds of methods could meet the quality control
requirements. However, the detection results of ion chromatography and intermittent chemical analysis were closer to
the reference value of the quality control sample. Iodimetry and acid-base titration were not suitable for the
determination of sulfur dioxide residues in spices such as star anise and edible mushrooms such as mushrooms. Foods
contained organic acid additives such as glacial acetic acid, lactic acid and dehydroacetic acid were not suitable for
the determination of sulfur dioxide residue by acid-base titration. The colorimetric method of para-rosaniline
hydrochloride was low in automaticity, slow in analysis speed, and the detection accuracy and accuracy were greatly
affected by human factors. Moreover, the extraction solution used was highly toxic and has great impact on human
safety and environment, so it was recommended to avoid using it as far as possible. Compared with other methods,
intermittent chemical analysis and ion chromatography had higher sensitivity and high automation level, which
was suitable for the analysis and detection of sulfur dioxide residues in large quantities of food samples.
Conclusion The appropriate detection method should be selected according to the sample type and the actual
situation of detection in order to reduce the error of judgment caused by the difference of methods.

KEY WORDS: residual amount of sulfur dioxide; iodimetry; acid-base titration; ion chromatography; pararosaniline

hydrochloride colorimetry; intermittent chemical analysis; comparative study of methods
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Table 1 Limits of detection and limits of quantitation of 5 kinds of test methods

Mk PR BT A2 75 B ik LR R I BB A L £ 3 (] WF Ak 2 43 B 7
FEENNE S RN 3 | ) | 5
Kz H B /(mg/kg)
Wik /(mg/L) 1.5 1 2 1 2
ETRE NN S/ RN 10 10 p 3 s
FEHR /(mg/kg)
WA/ (mg/L) 5.0 6 6 3 5
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Table 2 Results of the spiked recovery test for milk sugar

. 0.050 g/kg 0.100 g/kg 0.200 g/kg
e EE &4 RSDs/% [T /% RSDs/% BT /% RSDs/%
55 e7S 90.4 2.33 90.8 3.05 93.1 1.14
2 8L 2 1 923 3.12 91.4 2.24 94.2 2.42
BTaik 91.4 1.88 92.3 1.27 95.5 1.80
R R B BOR R I Ltk 92.7 2.15 91.2 2.52 93.7 2.34
) W72 o3 B i 93.4 1.45 92.1 1.33 93.5 1.99

T AT BR R 22 (relative standard deviations, RSDs).

R®3 ERRAMAREYLSEIRLER
Table 3 Results of the spiked recovery test for fresh longan

. 0.025 g/kg 0.050 g/kg 0.100 g/kg
ke BT /% RSDs/% P& IA RSDs/% B /% RSDs/%
Wk 93.2 3.22 90.5 1.37 92.6 3.03
R BB 7 ¥ 91.9 5.57 90.4 1.46 92.3 1.34
[ RS 93.6 5.33 94.2 3.51 93.5 2.71
LR B BOR A B L vk 90.7 3.02 90.5 4.98 93.0 2.44
[E] T Ak 3 BT 12 92.1 2.16 91.4 2.42 94.1 1.90
x4 HETHMAREREEER
Table 4 Results of the spiked recovery test for raisin
ik 0.050 g/kg 0.100 g/kg 0.200 g/kg
7~ EEE A RSDs/% BT 3 /% RSDs/% EEEA RSDs/%
il vk 91.6 2.78 92.6 3.38 90.8 1.25
TR o v 90.7 2.32 90.4 3.86 90.3 2.03
RN 27 91.4 3.65 94.6 4.50 90.1 3.74
LR R BUR R ek 91.9 4.67 90.9 3.13 92.8 1.40
(] W Ak 2% 43 BT 1 91.6 1.56 93.6 5.29 90.5 3.48
F5 AREEMIFREIUERER
Table 5 Results of the spiked recovery test for tapioca starch
N 0.015 g/kg 0.030 g/kg 0.060 g/kg
ik FEIC%/%  RSDs/% B /% RSDs/% [/ % RSDs/%
Tl vk 92.2 1.14 90.2 4.72 91.0 1.98
TR 0 o v 91.7 1.03 90.7 5.77 92.4 5.43
RN 27 90.8 3.73 93.6 3.43 90.5 4.07
LR R BURZR I ek 91.4 3.25 90.1 3.81 93.0 1.35
[F] W7 Ak 2% 43 BT ik 90.7 1.50 93.4 1.36 91.8 3.49
Fz6 FERITMIREYESEIGER
Table 6 Results of the spiked recovery test for apple juice
. 0.025 g/kg 0.050 g/kg 0.100 g/kg
ik BT /% RSDs/% [T /% RSDs/% B3R /% RSDs/%
Tt 90.2 427 92.5 5.11 91.6 4.74
TR B0 5 7 90.9 1.94 90.5 5.12 91.0 1.35
S AN 27 92.5 1.06 92.3 3.15 91.2 4.48
LR R BOR M L 3k 90.7 2.19 91.4 3.68 90.1 1.64

] VBT b2 43 B v 91.4 1.58 93.3 2.65 92.1 2.70
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T I FURYIGA T A 45 Sh R Eb . BRSR . B iRmUR .
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R PR L HIER SRS 45, A BIRA S
TR 75 3 BEAT RGN, RG4S % 8. A 9. 10 AT LA
B, 2 S RIS . R RO L K
B B E . Tl sE . or . . BHER L 32
AFESR (G 1~32) i L sk e, AR 45 5
MG G20, Hor 255 R R P YRTF 0.05, Ul

B 5 Bk ik e 2 B Y 2250, TRl T RS SR P
WK T 0.05, X IR F LRSS0 5 RPNy 20
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IR ERPLRRZEEINFI R P S A 5 Fh i 7 2 0 4
Tbmisk 8, Mg RES¥ LA B 2R ik E
PERIKCIR . FLIR . WA 2R 554 LR 20 551 v =
i, FF T BT 9 W00 RS W00 % R AR v, T D ok TR ik
TR AN A 4 ARSI sk e, HAG I 25 R TE S
e EEA R EES . R 8 BRINEE GRS 40~45)n]
VI, N\ A5 R R0 i 55 6 F B 7 i e L v
VR 9 2 12 000 S R, L P ) PR R R A T B 5 A 2
EWETIRELER, IS5 R wWE. S
T | T R BB i L vk AR ) W 2 43 B 1 D /A
EHERAERESFEHE RN Ak e s, HG
ML RAEG T2 LA B EER

®7 BN ES ISR

Table 7 Results of repeatability test for certified reference materials

g MR S {H G 453 /(mg/kg)
/(mg/kg)  /(mg/kg) D REHEEE BT EIEE BRRRIBORAE R a2 i
T20212QC T 2010 1805~2215 2058 2105 2015 2042 2018
RSDs/% 2.03 3.48 1.56 1.87 1.65
F8 5N ENERRP ZENMIZBS AN
Table 8 Detection results of residual sulfur dioxide in food by using 5 kinds of detection methods
- e (8 K25 54/ (mg/kg)
Amg/kg) WD RWMEEL ETFaEE BRRRIBORRR L EL MW brk
1 b 5.31 5.42 5.31 5.30 5.39
2 VK 3 7.03 7.37 7.03 7.12 7.30
3 2 b 6.03 6.03 6.22 6.29 6.10
4 i 5.39 5.04 5.09 5.19 5.33
5 A1 6.52 6.42 6.45 6.39 6.67
6 QQ 1k 100 5.42 532 5.44 5.49 5.38
7 b e 5.85 5.88 5.79 5.74 5.77
8 TR 333 34.4 32.4 33.1 32.1
9 A 350 20.4 21.2 21.1 21.6 21.2
10 T 425 43.4 415 41.2 40.3
11 il 18.4 18.7 16.3 17.4 17.6
12 T 15.4 16.9 16.3 15.7 17.1
13 Je R T 100 8.14 8.01 7.42 8.22 7.94
14 fitf i HR 10.6 10.5 10.9 10.1 10.3
15 fif 3R 6.63 6.97 6.32 6.77 6.58
16 SRk 50 6.84 6.45 6.86 6.66 6.66
17 i 54 6.11 6.21 6.24 6.28 6.19
18 fif Bk 6.05 6.97 6.78 6.31 6.37
19 THAEH 1 200 49.2 48.3 49.5 49.6 50.1




70 B 4 4 T e A 2 i F1s5E
%= 8(4%)
o) R PR+ K285 5 /(mg/kg)
Nmg/kg) WY R BEFOEE SRRAIBORE A MW s Sk
20 T 2 49.4 49.1 49.8 49.4 49.9
21 M3 T 29.6 29.3 28.6 30.1 28.6
22 BN 19.1 18.7 19.9 18.2 19.5
23 EEaN 18.1 18.8 19.1 19.6 18.7
24 +Ef 19.4 18.8 18.5 18.6 19.5
25 FHLE 39.2 38.6 393 38.4 38.4
26 Wit 6.88 6.72 6.81 6.95 6.91
27 R 50 5.74 5.78 5.88 5.67 5.71
28 it 6.85 6.67 6.33 6.46 6.59
29 MELEY 10 5.65 5.58 5.61 5.48 5.44
30 R TE R 20 7.26 7.25 7.19 7.48 7.25
31 EEM 7.58 7.42 7.15 7.40 7.05
32 A5 250 58.8 58.3 59.2 57.4 58.1
B
33 (Blkk: RREITSE. AR, IR 13.1 13.5 12.8 13.1 12.9
K FIBE. M%)
1% 3%
2 (Fokk: KEASE. K. B 487 82 485 9.5 193
OB ERN . THER . R . & ’ ’ ‘ ’ ’
RGN . B . ZEH RN
fE# R
3 (Fokk: BN, K. /NERY . WiRE 108 109 109 102 103
K, EHE. AP WA, oK ’ ’ ‘ ’ ’
R A1)
Bk #E3E. B AR, &/
36 FHREY . AR, FHER ., & 761 701 788 701 704
P LR AN BRI ' ' ' ' '
BR . BRBRZL . AP, WER. 100
FrEE )
i # I
Bk BR. K. SBS . SRAEpE
37 ﬂ(fz\ %q@ﬂ ﬁ;i@;%ﬁﬁii 10.5 18.1 9.77 9.85 9.61
kb
vz Nl
(Fokk: 915, HIH . B
38 L EERHRIY . A . FL 148 289 151 151 149
R, BBRAT ., R, Rhik. 2= ' ' ’ ' '
W SR 2L KRR R
T HER)
IR
dal. % Jokr
39 ;E?;&? ﬁﬁm{gﬂn};ﬁ;‘fﬁ 13.9 30.3 14.1 14.6 143
BER)
40 T 1 35.4 30.7 18.3 17.4 17.8
41 T % 2 50 28.7 30.5 10.5 1.2 10.8
42 TA% 3 33.7 35.2 11.2 11.7 10.9
43 AV 117 109 30.7 31.8 31.2
44 N2 150 87.4 85.7 20.4 21.6 19.8
45 A3 94.2 88.4 334 325 33.9
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Table 9 T-test statistical analysis results (sample 1-32)
P 1155078 TR 00 5 7 [ ERAR7S ERTR R BOR R g e 3% (] W7 k2% 43 BT i
il 0.500 0.505 0.480 0.549
TR B0 S 7 0.500 — 0.322 0.266 0.367
RS 0.505 0.322 — 0.982 0.983
ERTR BB e Lk 0.480 0.266 0.982 — 0.963
(i) W7 Ak 2% 03 B i 0.549 0.367 0.983 0.963 —
: —FRoR LI, FE,
F 10 FRESITIEREER 1~32)
Table 10 F-test statistical analysis results (samples 1-32)
P Wk PR 7 7 [ R £7S ERFR B BOR R L ek Iia] B Ak 43 BT i
15587 — 0.970 0.998 0.969 0.971
TR 7 1 0.970 — 0.972 1.000 0.999
LA ERNHRS 0.998 0.972 — 0.971 0.973
ERIR R BOR R R b 3% 0.969 1.000 0.971 — 0.999
(] W7 Ak 2% 43 BT 1 0.971 0.999 0.973 0.999 —
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