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Abstract: A new method for sulfur dioxide determination based on high-performance liquid chromatography-inductively
coupled plasma mass spectrometry (HPLC-ICP-MS/MS) was established to solve the problems of significant matrix interference
and difficulty in accurately measuring sulfur dioxide content in complex-matrix foods. Experimental parameters, such as the optimal
target analyte for sulfur dioxide detection and gas flow rate in the collision cell, were determined through testing. Additionally, the
experimental conditions, including the mass concentration of formaldehyde absorption solution, injection volume, mobile phase
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pH value and concentration, and mobile phase flow rate, were optimized. The results showed a strong linear relationship between

the analyte response signals and sulfur dioxide concentration over the range of 0.0~20.0 mg-L ™' (R> = 0.999 9). The background

equivalent concentration (BEC) was 7.4 pg-L™', detection limit was 3 mg-kg ™', and quantification limit was 9 mg-kg™'. This method

can accurately determine the amount of residual sulfur dioxide in wine, pickled vegetables, and dried fruits. The recovery rates of

spiked samples with different concentrations using yeast extract as the matrix ranged from 93.0% to 105.9%, with relative standard

deviations (RSD) below 5%. This method can overcome complex-matrix interference and shorten the inspection time. Enhancing

the applicability, accuracy, and sensitivity of this method can facilitate the precise determination of sulfur dioxide residues in food,

thereby providing efficient and convenient technical support for routine supervision and helping to build a more comprehensive food

safety assurance system.

Key words: high-performance liquid chromatography-inductively coupled plasma mass spectrometry; sulfur dioxide; shiitake
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2.4 Fkthat

I3 E B A 5 v 5 bRk A . SR
IR e R0 2 2 DU 28 SR R o 13047 000 s 4 SR LT, g5 R
W2, HRATEL, WFTIEEE . S R
il 2B i 1 SR A R R B R e R e R
R 22 <5%), B 7 ) b ik fr i 3R 1 —
FALB A R A S M. A, AR
EGRMERNLE . AMARY, SthHEAZ2ME
AR SRSV UL LRSI 2K, 18
N B BRyEEAT I 5 i, 7800 R 2 (e A s b
IR 7] AR A, T A B R A A Y
RVERESS, BERAE I A A SRR I T Ak R
MBI, DL R R R BR A R, P
A E AT B VERE, T3 B A AR
gE SRR, X E bR E A S R A
WER N — BAFE R A @, WA RN AR R ik
Sk 7 1 B R T [ bR 7 ik rp 2R D R A SR 1
FERS K H ST bR E A e LS Bl R b s Al A5 vk
FE R HEEAE T e 7 T R BT R %, REN AT XK
P& A R

R 2 MMAERERILRR

Table 2 Comparison of results between two methods

HE 5 4 A ik R/ (mgke)  AFiEsR/(mgke')
HEEL# 38.12 36.53
HEE2 # 26.60 27.04
HEE3H# 45.05 43.81
EMFE 1 # ND ND
FIEE 2 # ND ND
FHEE3 # 13.87 14.72

R # 28.71 28.36

RHE2 # ND ND

R 3 # 21.74 20.24

14 27.52 19.52

W24 39.44 12.34

A3 # 51.63 33.82

7Z: ND AT AAH, BPalE s RIKT 2R,

3 g

PN e S o 1 - S AL L E R WS A S W N RS 2 et
SRR AL G VIR T SO (m/z 48), L T AR
it AR & B ) HPLC-ICP MS/MS = Z0H: I 757 o
AT G R S R AR A SO (m/z 48) )
JREEAT Ay, PR T ol o B S5 A A R A S 8, S
YT AR R R RO, TS
HBRIL 3 mgkg!, EERN I mgkg', W RSBIKE
iR % 740 pg'L's %75 B 5 GB 5009.34-2022 #i 52
(RS H SRR B PR Y, (ELTRT B s R, ERf R, W)
AR T A B R LR R A, B, BREE. R
SRR SR b A TR I R, SEERE A
AR 1 R R AR S AT, K PR ek
HIER RS TR E) S ERAE N, BER
K. RBUE LA EBUT R ). MR TS
e, AR TTVELEAS NP RE AR I ORI R B B
B AU R AR IR ISR TR AR T
X, WRHAME TSV oo R AR TR K
R iE% 5%, 1568 5% 4 I ATs B A 8 22 ) B
WERR R ). ERERNR, B &SRR R
JBEFRTASEIAT) 75 12— DR AL

I K

(1] %3k, 5B R RR ik 28— S0 B 7 8 ot o 110 IS P 17 100 % 22 4 30
SRMEIR [Tk Tk, 2025,46(1):199-204.

[2]1 CHENY, GUO Z, HUANG X, et al. Portable field detection device
based on Por-COF-MF for the determination of SO, in wine [J].
Microchemical Journal, 2025, 214: 113961.

261




MR @i

Modern Food Science and Technology

2026, Vol.42, No.7

(3]

(4]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

262

CARLOS K S, DE J L S. Determination of sulfite in food by liquid
chromatography tandem mass spectrometry: collaborative study [J].
Journal of AOAC International, 2017, 100(6): 1785-1794.
ZHONG Z, LI G, ZHU B, et al. A rapid distillation method coupled
with ion chromatography for the determination of total sulphur dioxide
in foods [J]. Food Chemistry, 2012, 131(3): 1044-1050.
KT, VE B TN, 5K 20 038 T 4 30 40 £l o A B ik B e XU 17
BLAHTI]. IR 1,2023,29(14):203-206.
ESPINOSA M, LANCIKI A. A simplified method to
determine total sulphite content in food and beverages via ion
chromatography[ ]. LCGC International, 2020, 16(2): 12-16.
55 e A R R N, 5 S VU i b T R BR AN i
'L%&JEIME [J]. 8 %242 5 T1,2023,25:38-41.
B IR A 2R A A T A T T R R SR A R
X AR RS AR 5k s R I 7 V2 R A A L] 2 o R A
1#,2019,10(8):2356-2363.
VFIE, S8 RO IR0 o7 A R IR 5 55 2 14 R IR BT VA (ICP-
MS/MS )V A A2 ] b 0 s = 498 v 7 7 3 Jeg o 3 [J]. HR IR AL
SIHTE2E,2023,13(6):543-548.
TAKAHASHI J, %546 R R 8800 ICP-MS/MSI & it 4t 2
TARGIRER T HHE 2 M TR [Z]. AR AR TCP-MS S H faf i, H Al
55991-2819CHCN, 2013.
ERICA B, ANE C, GEVANY DE P, et al. Optimization of
methodology for determination of inorganic chromium species in
sewage sludge samples by HPLC-ICP-MS/MS [J]. Journal of the
Brazilian Chemical Society, 2020, 31(12): 2491-2499.
5T, Z T HPLC/ICP-MSTES BibE i (KR B e & 2
NS HT[0]. 3858 5 & E,2019,31(12):144,146.
JE ] et S A OB € i - R R S S T
VR 8 PM 2.5 AT T 25 [J]. PR 55 i 0 2 21 5 R ,2023,35(6):57-
60.

W OLESIK J, R JONES D. Strategies to develop methods using

ion-molecule reactions in a quadrupole reaction cell to overcome

ST

spectral overlaps in inductively coupled plasma mass spectrometry
[J]. Journal of Analytical Atomic Spectrometry, 2006, 21(2): 141-
159.

ROBBINS K S, SHAH R, MACMAHON S8, et al. Development
of a liquid chromatography—tandem mass spectrometry method for
the determination of sulfite in food [J]. Journal of Agricultural and
Food Chemistry, 2015, 63(21): 5126-5132.

ZHU Y, KITAMAKI Y, KATO M, et al. Determination of sulfur
in bio-samples by ICP-QMS/QMS with an ORC [J]. Journal of
Analytical & Bioanalytical Techniques, 2015, 58(6): 282.

[17]

[18]

[19]

[20]

(21]

[22]

(23]
[24]

(23]

[26]

[27]

(28]

[29]

(30]

[31]

(32]

MR PR, Bk g 2 45 4 1 20 1) A 27 43 BT S0 5 it 0
TEEBR[I]. B SR, 2024,49(6):322-327.

BOKTHIER M R, MONAYEM H, PROBHA M K, et al. An update
on formaldehyde adulteration in food: sources, detection, mechanisms,
and risk assessment [J]. Food Chemistry, 2023, 427: 136761.

R VA, 1 5 = A8 Y AR R A 20 b A B A I 0]
JH4ET,2022,50(14):122-125.

ROSADOI V, LANGEVIN F, CROSSAN P G, et al. Formaldehyde
catabolism is essential in cells deficient for the Fanconi anemia
DNA-repair pathway [J]. Nature Structural & Molecular Biology,
2011, 18(12): 1432-1434.

YOSHIKAWA K, UEKUSA'Y, SAKURAGAWA A. Determination
of sulphite in wines using suppressed ion chromatography [J]. Food
Chemistry, 2015, 174: 387-391.

REN D B, YANG Z H, LIANG Y Z, et al. Effects of injection
volume on chromatographic features and resolution in the process of
counter-current chromatography [J]. Journal of Chromatography A,
2013, 1277: 7-14.

GB/T 27404-2008, K56 % 5 S LT 20t ERAL AR I [S].
ARAEFE IS, TG R, A5 T 7 o A A TR R B A 1]
POIRR R R g i (] Hh 1 A F 1,2022,41(12):1-4.

H W] AR4E ot 2 07 200 & B b SR B R
Wi e A SR A A DR R D4R (9], B0 it LMV A £2,2025,46(5):248-
254.

AT A AMEE T P PR S5 AN [ 5 1 SRR B v R R 1
e [J]. b EARIE,2022,41(6):237-242.

TS W 0k, I B A T T O R 0 B XUR AL A
S [7]. B FH B 24 41,2018,25(4):71-79.

BROSNAN J T, BROSNAN M E. The sulfur-containing amino
acids: an overview [J]. The Journal of Nutrition, 2006, 136(6 Suppl):
1636S-1640S.

MELLIS A T, ALBERT L M, SITA A, et al. The role of glutamate
oxaloacetate transaminases in sulfite biosynthesis and H,S metabolism
[J]. Redox Biology, 2021, 38: 101800.

WANG Y, ZHU X, BAO L, et al. Determination of exogenous sulfur
dioxide in Shiitake mushroom based on gas liquid separation combined
with ion chromatography [J]. Journal of Hygiene Research, 2025,
54(2): 286-290.

7 it T AR R R 52 55 0 70 208 5 787 205 4 Ak XU B 14
GC-MS/ T [I]. & dh Tk AHE,2012,33(14):68-71.

SNEEDEN E Y, HARRIS H H, PICKERING 1 J, et al. The sulfur
chemistry of shiitake mushroom [J]. Journal of the American Chemical
Society, 2004, 126(2): 458-459.




