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 E: B @7 A AR -RREIN E 2 E B b b AR B R T E PRI 20 g(s mL)
BIFRAEE, A 350 mL 4K 5 #EAT FE R IR AL 260, LA 50 mL 3% AL SRR BB, InEh BRI (6 mol/L)
10 mL, &SR E 1.50 L/min, ZE/8EE] 90 min, k2% 350 W, FH 0.01 mol/L 5% 0.1 mol/L E A L HbRIEYE
WHATIE . GEER NS I (0 45 AR BT W o AR S2 00 A BE BT Pk, IV PR B Vs VL P i A
] 5 AR SRR ADE . RS PRE T3, BRI ZS S B m o ATk AR AR IR 258 0.5%~2.1%,
[ 23 A 86.0%~96.3%, e fiks i BRAIE BEBR 4 0.5 mg/kg Al 5 mg/kgo XF 9 25 98 HULE ShbA TR, &5
BN EA TR TR R bR S5 1 RS IR, W 25 SR v B = RS AT, 3
TR ORE 2B A sk B rg e
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Determination of sulfur dioxide in food by automatic nitrogen-filled
distillation and acid-base titration

CHEN Xiao-Peng'", HUANG Gao-Lin', WU Rui-Yan’

(1. Guangdong Testing Institute of Product Quality Supervision, Foshan 528300, China; 2. Guangdong Pharmaceutical
University, School of Food Science, Zhongshan 528405, China)

ABSTRACT: Objective To establish an analytical method for the determination of sulfur dioxide residues in food
by automatic nitrogen-filled distillation and acid-base titration. Methods The 20 g (or mL) homogeneous sample
was weighed, 350 mL pure water was added, and then nitrogen acidified distillation was carried out. The 50 mL 3%
hydrogen peroxide solution was used as absorption solution, 10 mL hydrochloric acid solution (6 mol/L) was added,
nitrogen flow rate was 1.50 L/min, distillation time was 90 min, and micro-boiling power was 350 W. Titrate with
0.01 mol/L or 0.1 mol/L sodium hydroxide standard solution. Results  Increasing the amount of pure water made
the measurement result decrease slightly. The additiontest had matrix selectivity, and the storage time of sodium
sulfite solution was negatively correlated with the recovery rate. Acetic acid was a positive disruptor that could
significantly increase the test results. The relative standard deviation of the method was 0.5%—2.1%, the recovery was
86.0%-96.3%, and the minimum limits of detection and quantitation were 0.5 mg/kg and 5 mg/kg respectively.
Ninety-eight batches of 9 categories of food were tested, and the results showed that the detection rate and excess rate of
dried lily bulb and dried dioscorea opposite were the highest. Conclusion The method is stable, easy to operate, has

high accuracy and precision, and is suitable for the determination of sulfur dioxide residue in food (without acetic acid).
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A Ak (sulfur dioxide, SO,) X 4 WA IRHEF, &—Fh
HUA RN AR A T RUR, RS RTERYZ —,
AT E, ST /KAZHEML. R EAE
S 77k =K VN 0 N 111 ST AR e X (Y L e s == B W B
PR SR ING . 2EF ISR TP I AR IR AN . W BREREN
&, AT DAMRFRER AL RAF A, AT LU 2 2 T B 8 B
HAEH . BRRIEZE A0 T ia AT 29 T4, Biik2y
b i, T 250 R AR,

TEET AN S R v, 0 7 A% 42 1 ST R ik 45 S A 571
A o, B TR A AL SR AR Y, o e I A R

T Re A — e RIME R, (EAREWE NS, Wik s
TR = B I 1E W VS A B O] BEBE 25 %) 52 B AR AR 34
AT, GB 2760—2014 (£ 5 %4 E 5br
E SRR IR AR UE ) BAE T 26 SR T Ak
B . BB R S S A A e R ARV A, 452K
S BRAEETERE N 0.04~0.4 g/kg(Pl —FAbBITR ). BE
A ERE LR AR SR TAASNE R IRBE L
R R RIS IILE R, BRIV H RVHEA
(acceptable daily intake, ADI)} 0~0.7 mg/(kg-bw)!"\,
TARAR T B B TR ARG vk A 4 i 8 B 4 MY
LN RGN 1 37 NI % [ NN oL o7 RN < 17 37l
Sk o0 Bk P4 HET, GB 5009.34—2022
CERBEEEFRE i A FNINE ) fEEE
SR ERRERIN ik, 55 IR (O R O T R L B
Ry B Lt 45 AR A T R R O i, (R IR
TR PR i 1) S (B R i A R, A s D S R A
TIRBE TR RO RS LT, (0 TS e e
7k ISR AN 1 Y R 5 1 R — 3% W IR T DA 250 -
PR BB, HLAE FIVORD T MR e . O T

#

KRBT AR LA, AR v A AR 2 2R R R P e )
B, FECRIFRR AU S BB 4 5, TRED S I HLA 52
WEFE IR AT TR, B A b S Z LR . TSP
MR AIRER, PRBR RN, T XA B R bR Ty et
58, bR TR A A A AR MR A A
ABFFARTC 4 A 3 A AR BRI E 26 5, BEUS K I 75
AR, AN . ik, e OiRe, R EE
G5 B R ZR IR B B RN D ey, R L D fRi e,
FELE R TR R . EE VA A SO R S A T AL
W, ZREZANBERWEZE, WS GB 5009.34—2022
R SEEHE S, IREEN H AT & e e B . XU

M I R AR SRR AR S
1 MR5ERZE

1.1 MR5RF

AR (B A AR Bl . AT
AL EEPEE . KOk AR AT RE N Z R

AEAFR T VAW (0.1003 mol/L, |24 1ES05
BB A BR 2 W), BL(1/2 )RR 2 7 (0.1008 mol/L,
LS HE AR B AR RS AT B H]); 30%a Ak A
(OrHrat, RERTTRHE 2R S A BRA R, SRR . RV VEVEH:
OrHral, NGRS ), FIRAT R RR (i all, _Bifg
Z MR M A R A, WARRRE . & RN
ZENO T, KT R R SRR A RA DD, K2R
Ordrat, Rt KEAERR ), L-FLR (o bral, ARafk
B AR 2ett); DL ABR(GHT4l, PO BRI fn A B
], PUIRIMER (G A4k, KT SO 2 A B w);
BRIR (0 Fr i, T 1 24 A 350 il 3 A B W),
RN SRR, BRI T R RCE Y TR BR A H);
1528 UK i Aquaplore3 2K ML 45 o
1.2 UFE5E%

ST109C 4 Akt I 2 AL (T i B 28 W R A TR
#]); Titrette™$7 I M Ef% 50 mL(f#EE BRAND 2 #]);
FINNPIPETTE®F3 # i #$(3%E Thermo Fisher Scientific /%
7l); NVC622E B, FRE-(R5 B 0.01 g, £ BT E PR 52 5
BRRZw]); ML204 B RP-(REBE 0.1 me, K LARA-46
F 23 7]); Aquaplore3 4li/KAL(3E E L RN A F]) .

1.3 ZWTFE
1.3.1 ABMAAIFEE IR H &

0.1003 mol/L & A LA AT v e Vil T LA ELH2 U .
TR BT CREVE 100 mL, FHAIKFEBE AR E 1000 mL, bR
YR E VRO FE A 0.01003 mol/L, I A ATHC il o
1.3.2  TABRANE R A B 5 AR E

FREUC K W AR BR NI 2.03 g, MBS ECN 0.02%
2 eV O TR AN RO E R SR 1 L, IRl A
W% A 7 AR AE .

PR H:: B 2.00 mL 0.1 moL/L HIBL(1/2 L)FRIETE
SEVEWCT 250 mL D, nA S0 mL Zli/k, FHRRRE 1)
VAT R AN A T R IR D, I 0.5% P VE AT 2.00 mL,
THE BRI AR DS, et E R v AKX )HHETE
BRER AN AR 24 T AR & i A S vk
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A X—SO, Y, ng/mL; C—HL(1/2 LFRMERNE
VWA E , mol/L; V— FE AR BR AN A TR A AR B, mL.
1.3.3 WGk

B she, AR B AGREE 20 g(RIARL 20 mL) T
1 L WA BB, fngik 350 mL, i ARSI S5,
e 4 B 3 A ARBR I E (P sE e FTH D v e
(BHBEKIREE<15°C), IRINRIEEE T 100 mL )~ H 4RI
JIEHR, ST 3%t AL S 50 mL AF WO -
WS I FHAT AN 3 775 2.5 g/l HIBELL RS RFE w7, I
AR VEA W (0.01 mol/L)ii 7 25 5 BI85 (A S8
2R, MR & SRR . JFE A, WA 2
1.50 L/min, W EPIHFHRIIZE 450 W, JIEL 10 min; 5408520
2R 350 W, HIE 90 min, ZEIBEEHUR ARk, 4K b
VRIS, WSRO JE #55, L 0.01 mol/L A fb AR
HEVR I CYAE N 2r&E>400 mg/kg B mg/L I, i FFIvE BE N
0.1 mol/L)iE B (4 H. 20 s A4, FERIN HEAT25 15256 .

1.4 HEEAIE

KA ERME 3 K, SLELE R UL IE AR
ZRIN . ZHRETELZNE 2 Ik, 458 2 IREATSEE
WP BT . AT SRR R Excel 2021 #EAT4E1H
St AT 4

2 ZR5H
2.1 TREINRRIEE
W ARG —Fh A g S AL &Y, ZVET K,

A PR A K VA AE 28 A3 rb T i S A A LR R M, AT AR AR
B R AN R A O B . LB R AR S b5
AR R, WA R VA MESS 1L 3. 5. 8.
15 d A YR, B 1 R, ARSI
E, B VWA A RN RE A, 3 WRLE it A7 ol 7 v IR
%Hgélﬁﬁﬁﬁxﬁ({iﬁrﬁkﬁ Fm A 1) A A Y 1 Tk
BERDRKE. DAL, fEM AR AR SE B B, AR R B
TR IR B E o
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Bl 1 SEBRER SR R A A3 18] A A R o T (n=3)
Fig.1 Calibration mass concentration of sodium sulfite solution
during storage (n=3)

2.2 TNARSEIGAYERIERE

W RN B 5 2 I A 0 R R S 4 A, Rl
s b AR 5, BB 5 8 22 MR R R A
Wy A B AR RN o BFSE A, R RR N TE BRI 2% A T
AT LA 2R P G R A TNE, AT A B 1T Y 4
FRE 2, i 2 R, ®PEEEA L IR . BhTFR .
Wil . AT A FEbEE . JOK . AT AR R S
B G, A A AR AR B 4 <10 mg/kg. LAZS N
PRSEIAE R ORI 2 M), 43 BIAE 10 FhEEST 8 2.00 mL
WARFR AN AT, e — A ALR kR, g5 R BoR, Aib
YRR 25508 B0 I RSO R 44 >05%, 35 o 100 il 20 10 e ARG o
T AES I IR <10%, FEFIHISOY KR, B 3 fims, [
—RORBE T, Bt FRAE S 1m0 i 265 0z AR L B
JFRENE R 78% FRFEZE 44%, 2 Eadr, —SALBAYm
B S50 X 5L AT SRR IR, IR WE L AR ) B S
NG, AF R AR RS S5 0 A WA, W7 L
TRUE AR 5250 4% L v 7] 56
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Fig.2 Matrix effects of different foods (n=3)
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Fig.3 Matrix effects of rice (n=3)
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23.1 MAFFaE

FRICAN ] LR BE AR STl 20~100 g, A&l 4 R, 78
B ST RTHR T, AR IR SRR R TC G
PRI eR, WA AR, By 1L BRI RO
2, AT R 20 go

2600 -
22450
ﬂg 2300 |- —_— ———
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MR/

Pl 4 BREE XS A5 (n=3)
Fig.4 Effects of sample weight on the results (n=3)
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SO, 5K & A Wy PRV M WA R R, AR E B TR
H,S05(80, H,0). HiREATREER, B AL SO, Al
H,0P, ABF58 oK i 200~500 mL, Ui 5 ik, $4nak
KEGE I, —EALBAG I &5 R SR ke g, HRE
TE T BR AL A8 I i A L — SRR AR, KR A R
e HORAMR M, 5> AR AR S K R A AT R g, il
F VRGN, LA SO5™ SO, T2 Hy BH A B 40 2 A1 1 38 o,
BRI it — AR AR T AL 7 S AR O e o SE o il 3l i i B,
MEETINKE <300 mL B, SEIN#G #EA MLk,
BEWIRHME LS Ve . AP BEEEINK 28 350 mL, BEREKIR
FEREARAE SRR, NREARIE 408 A i DR

75.0

70.0 -

60.0 | P-_—_+_*\\b———ﬁ
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Er/(mg/kg)
2
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Fig.5 Effects of water addition on the results (n=3)

2.3.3  HBRIER(6 mol/L) ) g

Jin RGN L R R R 5 B R A S A AR R
AR, 1w W ER R BENS PRIE SN 76 42 o AV SZIR IR &
H2~20 mL, 4N 6 i, AAARBRINE 5 85 SR B
WM I XK . AR E R (6 mol/L) Y ifs &
10 mL, 7E—IE0L T BRI & AR/ S i Eh R T oK &
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2700
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E600f srmt——s <
i
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0 5 10 15 20
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B 6 IR a2 R A S (n=3)
Fig.6 Effects of acid addition on the results (n=3)

234 HHERAAZTHLE

RN MR, B AE A A5 i 0 B Rk Y
AL, ORI R SR HE S A 0T, K S A B — Ak
B AR S 2 28RS M o S A R . sl 7
FR, YA SN 020 L/min B, —AUALER A,
MRS WAEN 0.50~2.00 L/min, —F LFEIESES . RS
Wb, AR, BARREHE S I EES; AR
K, IR AT RE S B AL B MAGR ALl A AT L
TE AR, DA 15 0 XA AT A S B SRR ) AR [l
WCRALR AW B R 4R R 1.50 L/min, AT 2
S AR

80.0
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Fig.7 Effects of nitrogen flow on results (n=3)

2.3.5 @ RAMGA R 6 kE

AR AL A Y S B KR, L e A PR
P, WA AR R . B 8 n, M AR
T AR T 60 min, 4% 5 oy i TEDRE- S 380 S A0 [l i3
RS T8 AR N 75~120 min, 400 11
B AR E . AT HE BRI A ZZ RIS A4 90 min, AT
PRUE AR B e 42
23.6 bRk E

B SRR R T SRR RS, HESEA S
FEO N RIEL, I AR R ARROR 25, AR Ak
TR N, AT SR LR ) 2 200~400 W, Q1A 9 TR,
MM 200 W THES ZE 300 W, —AAALER [k &
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FH15E

R Mk TR T 300 W, T EALER B R R .
AT TR N 350 W, IR #E:

70.0
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P 8 ZEARIS [T 45 2R AR (n=3)
Fig.8 Effects of distillation time on the results (n=3)
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Fig.9 Effects of micro boiling power on the results (n=3)
237 ABMNAARAEE BRI R

GB 5009.34—2022 55— LR S ALANATR HE T B
WO VR EE S 0.01 mol/L, 4255 — & ALmi sk B s Hy
e R AVE R, 5 I VROR f2:7  1T e 5 SCHE TR A
EREE L, WAERIN S RATIR 2 Ik 1 PR, Y
Fedh A ALHL & KT 400 mg/kg(BE mg/L)EF, 435148 Ik
4 0.01 mol/L., 0.1 mol/L KIS EALIARHER I TN 2,
PRI E iR 8 Wk, flEidEse « gl T b, ¢
95%I B 5 /KFT, P 0.89, KT 0.05, KA BRI
BRI I 8, P IR &5 R BBk E R

R1 2 MERERER RN ELSREEIT(n=8)
Table 1 Comparison of measurement results between 2 kinds of
standard titration solutions (N=8)

TR & i/ (mg/kg)
75 0.01 mo/L 0.1 mol/L
NaOH Fr#EiR NaOH FrUE
1 447 448
2 448 450
3 450 448
4 445 446
5 440 458
6 433 444
7 459 431
8 457 459
P (¢t Ki 5%, 0=0.05) 0.89

24 BEARMFIR RN

RS A BRISUN NG, A SRR BEIY B 45 F A
MLIR, S & ¥ &Y 5 IR S 2 07 b,
% Rl 7 R PR A T S I AR A 2 R B
o ARG AP G S A R BN R RS R B
A VR P VK T S VAR T390 5 W R i 5 2 0 2 1) — LA
H &, W 10 Bos, ERAET RN 5%k . 1 g/kg
SR 5 glkg PUIRIMER . 5% L-FLER . 10 g/kg DL
AR . SUITIERR . 0.5%BEER, WA vk LB IHE S — 41k
B0 A 24 SR 0 3 o, il %) R 2 o 590 o A ) 235 SR AR
TR, BSECR S LR, IR A 1 iR AR R
PEBE 2B R A=A, FERARMER TS bk —F
TR, DR e S A G TR R, U
W25 5 I = B R AR B, PT BE 2 A R AR & 1 iR A
Rk, 08 GB 5009.34—2022 55 — ¥k i 2 dt R AL
ik, O RV A TR, 4 AR B
YEYI G BRI, W] 25 FE R FH B F i i I A, DAGRUE A
Bt B R

250.0 -
20 200 AP
§ 150.0}
ﬂﬂ 100.0}
50,0}
0 e g e e e
& @*§§@§§%5@‘@w)gy
) ‘/@“ x}\’g\: \):\
® 9
e TS

P10 £ iR e 45 SR 50 (n=3)
Fig.10  Effects of food additives on results (n=3)

2.5 JFFIRIEIE
2.5.1 A% EFepeir el 5

TERE AR A VR N B L BRI, HAR A
B0 1.28 mg/kg. 2.05 mg/kg, AS UV S0 I W bR
EREEWE R 936.66 pg/mL, —E AL AR K F K
23.4 mg/kg. 58.5 mg/kg. 234 mg/kg, SFBIHEAT 3 4 6 AT
S, FEETAAIR S 1.3.3 AT, SCIAERNE 2. B
T BT 2 45 SR AR R R HE IR 22 T LR 0.5%~2.1%, /T
3.8%, #44 GB/T 27417—2017 {SH&FEE b1 7k
WIAFIRETE R ) XSG 2 N AR S R B BER, BARAm
BRI ZSE N 87.5%~95.0%, AR B imAT [l i 2R 75 6l
86.0%~96.3%.
252 HHERAZTER

FRBEE Sl 20 g, QA LANPRIE O B 0.01 mol/L
B, A B DA 2 f /N2 AR 0.03 mL 15T, KRR
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0.5 mg/kg, EaBREL 10 54 H BRI, PRl 5 mgkg.
AT, YA BAPRHER R 5 P 0.1 mol/L I, 45
HBRN 5 mg/ke, bRl 50 mg/kg.

2 BEE. MREYSLLE LR (=6)

Table 2 Precision and recovery test results (N=6)

HbRAKOF: P HE
N(mg/kg) 234 585 234 234 585 234
1 218 528 224 221 575 227
2 223 525 224 225 575 228
3 225 534 222 228 579 229
4 217 53.8 221 218 583 228
5 221 510 225 221 57.0 227
6 228 514 226 217 565 226
*Hmjj;i/{ﬁ 1.9 2.1 08 1.9 1.1 0.5
;EEZ 89.4 875 950 860 947 96.3

2.6 ELIFHEFEROTER

i FH 78 % 1 - R B o2 v I R 9 2 98 HEWR & —
FALTIR R, Wk 3 PR, ARSI R
H~1020 mg/kg, Hr, 59 HERFEMAS B AL, KB
PERH 60.2%, MIRZERIAEEEN 4.1%, THlgEEe
TAECE AT HEL TR, AR S R, b 2
HEUCT= SRR £ S AR B B AR ERR R . H AT
eIl Tk 2 BRs S 200, 4 239 rb T 8 n A R R A
PrE LA EE, DR PSS B B R R i, MR SR
Bk AN 2 BR HRE SR AR A I X 52, oK e R SR Ak i
BRI IS .

#3 BILXRRBZEUTRUELER(N=2)
Table 3 Determination results of sulfur dioxide in 98 batches
of food (N=2)

hEE TEREMHERE iR kR

L i Hom JEF/(mg/kg) 1% 1%
ENES 20 AAGH~512 75.0 5.0
FilgE e 8  603~1020  100.0 25.0
i 53 15 Kkiii~46.2 533 0
A VT 10 A H 0 0
FIBE R BRI 10 A 0 0
M 5 15~152 100.0 0
PR 18 RAxii~20.2 5.6 5.6
il i
ERUES 6  AKFi~19.6 333 0
%iﬁ;ﬁj 6 A H 0 0
Bt 98  RAii~1020 60.2 4.1

3 WHit5ER

ARG AE B ZARUE 7 1 A LR b, B i i
B BR B A2 v, W AR A A, BN T RREE R . R
PR VA WA N o SR I 25 300, HAR S0 T s 9000 %
EHESIEE . AUKININE . mAiERAIE . R R AR
BEINZ R R R, S S a AR S AT AR AR
BEIME LR . Ik TE T AR O R B, & 4eit
222 SRR, RO T B R A AR SE AT S
VEREYE, WG AR AT T G AR T, AR AR
PR S R, WAL B B R e e,
FHBTDAELbR E BUH o VK 218 BB A B il B9 BRI T 404,
ANV R BRI 7 0 TR B S TR . RS,
JrnI A4 A sh AR E A, HA AR RS
% LA T WS ARG 8 R L 8%, 38 T & AR
H A RAE AN . 72 SEBRAR Al i R B, T | A R L
TR G L BRI, 15 Yol b [ A P 5, FEUR %
TR THE— A g 3% T il o AU B AR R ) R
TAE, SR BURHES KU B, JE 48 S Al F
SRS, RS A TR T, Ul N RBEACE R
%4

g5 Tk, AR B 2h e A R - TR T
FE RN E & S AR B R 4 T O, M BT GB
5009.34—2022 55—k, AL ASMCRE R, TIAEAME
B, dERAME S . AR, R R E Ry
%, WG BRI A B T e, BRI T E R AR AER
TG, RNV TAERAEN . &
B BRI AR S, A E R AREN BT I E R S %

B,
SE
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