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Analysis and risk assessment of sulfur dioxide residue in typical goods in Hubei Province
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Abstract: Objective To provide a scientific basis for regulatory authorities to develop management measures, sulfur
dioxide residues and risk in typical foods in Hubei province market was studied. Methods A total of 1 867 samples of 10
typical foods were collected from supermarkets and farmers’ markets in 15 cities (states) in Hubei province, including
day lily (dried), bamboo shoots (dried), Yuba (dried), tremella (dried), enoki mushroom (fresh), mushroom (fresh),
pumpkin seeds, konjac powder, pueraria powder and wine. Sulfur dioxide residues were detected according to GB/T
5009. 34-2003. The point assessment method was used to calculate the residents’ intake of sulfur dioxide and the exposure
risk. Results The total over-limit ratio of 10 types of food was 20.03% (374/1 867) , and the descending order was
tremella (dried) [36.93% (106/287) ], day lily (dried) [35.10% (106/302) ], Yuba (dried) [28.31% (77/272) |,
pueraria powder [ 17.65% (15/85) ], konjac powder [ 13. 64% (6/44) ], pumpkin seeds [ 13. 28% (34/256) ], bamboo
shoots (dried) [10. 81%(24/222) ], mushroom (fresh) [3.17% (4/126) ], wine [1.92% (1/52) | and enoki mushroom
(fresh) [0.45%(1/221) ]. The mean value of sulfur dioxide residues in 10 types of food ranged from 0. 02 to 1. 18 g/kg.
The average daily dietary intake of sulfur dioxide of residents in Hubei province ranged from 0. 28 to 0. 59 mg/kgBW-d,
and the daily intake (97.5 th percentile, P97.5) of people with high food consumption was 1.81~3.78 mg/kg'BW-d,
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which exceeded the ADI (0~0. 7 mg/kg'BWd). Conclusion Sulfur dioxide residues in day lily (dried), tremella (dried)

and Yuba (dried) were more serious in Hubei province. The average daily intake of sulfur dioxide of residents was

acceptable, but the high food consumption of population hasd a high health risk.

Key words: Sulfur dioxide; day lily; Yuba; konjac powder; residue; risk assessment
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Table 1 Sulfur dioxide residues in typical foods in Hubei province

2550 Kt 2R/ % AR E /% YIH/(g/ke) P50/(g/kg)  P97.5/(g/kg)  FeVF KM &/ (g/kg)
() 90.73(274/302) 35.10(106/302) 1.18+3.58 0.07 9.01 0.2

5 (T) 76.58(170/222) 10.81(24/222) 0.10+0.33 0.02 0.67 0.2

() 89.34(243/272) 28.31(77/272) 0.31+0.60 0.05 232 0.2

HE(T) 83.62(240/287) 36.93(106/287) 0.19+0.45 0.02 2.72 0.05

& al (&) 81.00(179/221) 0.45(1/221) 0.03+0.08 0.01 0.09 0.4

1 JE (M) 80.95(102/126) 3.17(4/126) 0.04+0.15 0.01 0.44 0.4

R 92.31(48/52) 1.92(1/52) 0.06+0.10 0.03 0.14 0.25
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Table 2 Sulfur dioxide content in food from farm market and store (supermarket) in Hubei province (g/kg)

ke KR i _ T s G ) _

¥ifi P97.5 R MH HBHRE/ % ¥iE P97.5 SO IR/ %
HAF(T) 2.19 18.92 31.4 57.89(88/152) 0.07 1.33 5.3 12.00(18/150)
(EAG) 0.11 0.58 4.34 11.1(15/135) 0.09 0.76 1.17 10.34(9/87)
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AT 0.06 0.10 0.10 0.00(0/16) 0.06 0.22 0.74 2.78(1/36)
MRF 0.87 13.40 27.2 13.33(12/90) 0.22 1.61 7.20 13.25(22/166)
AR A 0.02 0.15 0.23 9.52(2/21) 0.02 0.08 0.13 20.31(13/64)
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Table 3 Sulfur dioxide content in bulk and packaged foods in Hubei province (g/kg)
T €S _ A 2% _

¥E P97.5 IEoN ] HBARE/ % ¥iE P97.5 e R MH IR/ %
HALE(T) 1.40 11.87 31.4 42.62(104/244) 0.07 0.21 0.31 3.45(2/58)
PrE(T) 0.10 0.65 4.34 10.55(21/199) 0.11 0.76 1.09 13.04(3/23)
JEAT () 0.38 2.40 4.64 34.02(66/194) 0.13 0.96 1.27 14.10(11/78)
HE(T) 0.25 2.10 3.00 43.41(89/205) 0.04 0.20 0.32 20.73(17/82)
4l () 0.03 0.09 1.03 0.47(1/211) 0.01 0.02 0.02 0.00(0/10)
% (fif) 0.03 0.17 0.49 1.71(2/117) 0.26 1.15 1.16 22.22(2/9)
A — — — — 0.06 0.14 0.74 1.92(1/52)
KT 0.57 3.73 27.2 15.54(30/193) 0.09 0.57 2.05 6.35(4/63)
EARA 0.02 0.12 0.23 7.14(2/28) 0.02 0.08 0.13 22.81(13/57)
JE Ry 0.34 2.49 3.65 11.43(4/35) 0.91 4.92 5.85 22.22(2/9)
¥IA 0.35 — — 22.37(319/1 426) 0.17 — — 12.47(55/441)

- — R ARG

Fo4 WA F R i SRR A B A AR R

Table 4  Sulfur dioxide exposure through typical food intake residents in Hubei province

N EDI/(mg/kgBW-d)
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- K 53.7 50.33 0.02 0.34 2.14
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Table 5 Sulfur dioxide residue and exceedance rate of domestic typical food

EYLESil RAFEAE Ay b 25 1y 8 e BV /240 ME (g/ke) AR/ % EE PN

HAESR(T) 2020 W 21 1.43~3.15 14.30 B g
AR (T) 2016 T 40 0~3.79 375 pUE Ry R
K (T) 2013 HREe) 68 0.95~43.60 29.40 g gt
BE(F) 2020 W 27 0.064~0.31 18.50 B AT
FRE(F) 2013 SN 65 0.044~30.90 33.80 g gt
EBHT 2013—2014 WL 165 0.000 86~0.029 0 ik J 7
JE Ay 2016 T 40 0~0.25 10 )4 A
& 2012—2013 i 25 0.029~4.65 44 T 4 )
e 2013—2014 Wi 87 0.015 3.45 1 A1l )
LT 2010 TH 50 0.004 4~2.69 34 LRk T4

TE BT R I RN 0.1 g/kg



WL T

PR v AU AR A B IR B KU 3 A —— K L, 4

—1273—

FBCHE B il , AF G W A8 MILAR I i R A BT 37 Ok B
sl P A8 I

PR AE fin Tl i e f ] — AR A B 1 AT B € 2 S
JBE 2 7= b AS T B ) T2 R R R AL R AR
It R (B T A B A 2 T Y AR S (0.9 g/kg) o
AWFFEEE R R, B A AR B o
0.33 g/kg, AR N 13.64%(6/44) . Ik & &
R SROBE L BE AR T R R 2 R T B ONRE R
PR RFSLIE N, AR AR B AR T g A O
3.2 Wb e RRL R b AR AR AR B B
) 7% i XU

Wb A Ja R ok i Y B A A AR T
¥ EDI N 0.28~0. 59 mg/kgBW-d, K A — &1k
T ) XU 7T 42 32 5 s B ) 10 9 AR (P97.5) 4
L8 EDIJE A 1. 81~3. 78 mg/kg'BW+d, & ADI iy
2.6~5. 4 A AFAE B v I A R XU o 7E A [R] AR i B
JE R, 6~12 % AL A AL BT A XU £ .
IR A 4G 3 AT AR R IE R A A b Ak
T 5% BR H P BB R K] R A B AR T R
A7 AE — 28 10 fd JE XU, JLEE R sk 2D i 28 & i A
i, REAR A A I 1 2 UK
3.3 VRN E M BT

DM e = W0 b 8 RS 10 28 8 R0 £ i A LR 31 9%
R, AT FE R AR AL B IR 28 O g i AT
AL, T RE A AR A AR R KT A . ASBIFSE R
FH I 2 2R £ b rh AR i i B o, i Al 8 A i Bk
AR HEEA DWW EY AL sk B &, v] B8 1 i
TR AR B AT Al L BRI A Y 10 28 Al
A, KT SRR AR T A AR B AR
OB SO 1B = K Y i 7 G A SO T
3.4 #il

DERZ7R A == S LR W N 10 = R RS A i
R 258 e T ) A 5 iR 6 AR B T 3 Y
TBRE BT A 5 AT R B B A A A A R 6/
Al MDA S AR A AR A IS R Y
oo PN OB A A AL S 1T AE 51 2
ook v B e, B BR B A L R B 25 (Codex
Alimentarius Commission, CAC) ¥ % — & Ak i & i
L 0.01 g/kg M B fh, A TE B S AR 28 i B
AWK EIE AR A TR B, #I
T4 93 R S B AT 2 R IETE VR

5 % 3k

[1] PEAREMERZ AT UATZLS. BREL2EEK
£ 3SR B AR AE . GB 2760—2014[S]. Jb 5w [
B AL, 2015.

[5]

National Health and Family Planning Commission of the People’s
Republic of China. Standards for uses of food additives: GB 2760—
2014[S]. Beijing: Standards Press of China, 2015.

CHAI R N, XIE H, ZHANG J L, et al. Sulfur dioxide exposure
reduces the quantity of CD19 + cells and causes nasal epithelial
injury in rats[ J]. Journal of Occupational Medicine and Toxicology :
London, England, 2018, 13: 22.

WANG C, LIANG C, MA J ], et al. Co-exposure to fluoride and
sulfur dioxide on histological alteration and DNA damage in rat
brain [J]. Journal of Biochemical and Molecular Toxicology,
2018, 32(2): €22023.

e, Th R, VERE, AF L P B R A T Ak RO I
LRI ] e A U A 2, 2015, 6(8): 3211-3216.
ZHANG J, MA Z L, WANG Y, et al. Review of toxicity and
determination method of sulfite in food products [J]. Journal of
Food Safety & Quality, 2015, 6(8): 3211-3216.

XU W J, LI J X, ZHANG W H, et al. Emission of sulfur
dioxide from polyurethane foam and respiratory health effects
[J]. Environmental Pollution, 2018, 242: 90-97.

FAO J. Evaluation of certain food additives. Fifty-first report of
the Joint FAO/WHO Expert Committee on Food Additives[C].
World Health Organization & Food and Agriculture Organization
of the United Nations: Geneva, Switzerland, 2000.

EFSA Panel on Food Additives and Nutrient Sources Added to
Food ANS). Scientific Opinion on the re-evaluation of sulfur dioxide
(E 220) , sodium sulfite (E 221) , sodium bisulfite (E 222) ,
sodium metabisulfite (E 223) , potassium metabisulfite (E 224),
calcium sulfite (E 226) , calcium bisulfite (E 227) and potassium
bisulfite (E 228) as food additives[]]. EFSA Journal, 2016, 14
(4): 4438,

A N RSE AN T A, b bR AL A I B 2
o R R B E - GB/T 5009.34—2003[S]. b5t o [ R
e AL, 2004,

Ministry of Health of the People’ s Republic of China,
Standardization Administration of the People’ s Republic of
China. Determination of sulphite in foods: GB/T 5009.34—2003
[S]. Beijing: Standards Press of China, 2004.

I A LR A 2 A S 1 A B0 T Ak AU DA R
ATy g M. A st NRTAE i, 2012,

FAO/WHO. Principles and methods for the risk assessment of
chemicals in food [M]. Beijing: People’ s Medical Publishing
House, 2012.

e A N B A ] ) 5 ik B A R g, o [ R SR o
T 2 b1 2. RO AP B2 il I GB/T 22165—2008[S].
AEST s bR AL, 2009.

Inspection and Quarantine of the People’ s Republic of China,
Standardization Administration of the People’s Republic of China.
General standard for roasted seeds and nuts: GB/T 22165—2008
[s]. Beijing: Standards Press of China, 2009.

FRIRA, LN, BRI WAL RS A TR S R B
TAEWFFEIM ] RO W ALR 2R AR, 2018.

GONG CR, SHITM, CHENG M W. The decade of research on
dietary nutrition and health status in Hubei residents [M].

Wuhan: Hubei Science & Technology Press, 2018.



AR AR

—1274— CHINESE JOURNAL OF FOOD HYGIENE 2022 4R 56 34 5 6 1
[12] RokT, B, ZH06. FRRPEBEESUR (M) 4 health risk assessment of dried bamboo shoots in Zhejiang

[17]

ae BRA L RRA, 2018.

WU Y N, ZHAO Y F, LIJ G. 4 fLk o [ B il i 5 (M.
Beijing: Science Press, 2018.

SF, R 5. 2011—2013 481 B 4 3 43 2 b — UL B Ak
BB HTLT ). £ SHUAL, 2014, 30(6): 79-81.

PENG L, LIU X R. Analysis of sulfur dioxide residues in certain
food in Hunan Province from 2011 to 2013 [J]. Food &
Machinery, 2014, 30(6): 79-81.

DT N = Dl T T 157 o s R = W R R
BrLI]. Bodh e BRI 24, 2016, 7(5): 1818-1821.

LIU Z L, LI G. Investigation and analysis of sulfur dioxide
residue in part dry goods in Nanjing City market[J]. Journal of
Food Safety & Quality, 2016, 7(5): 1818-1821.

R, MR AE, 22565 . 2006—2010 4E I T + 7 24 £ b
AR AR B R A L) )L B R 2011, 11(11)
1371-1372.

WU L M, CHEN Y H, LI R Y. Analysis of sulfur dioxide
residues in 15 categories of food products in Shenzhen city from
2006 to 2010 [J]. China Tropical Medicine, 2011, 11 (11) :
1371-1372.

BN, BT, TR, D AR R A R
I 2 5 R DA ()], gl B2, 2013, 41(15) - 6892-
6893, 6896.

XU W X, GUO Z G, WANG Y H, et al. Investigation of sulfur
dioxide concentrations in vegetables and risk assessment [J].
Journal of Anhui Agricultural Sciences, 2013, 41(15) : 6892-
6893, 6896.

UK, TRFEH, SRR SRS H T b T AL AR
BRI S 3 M [T ). Bk 2 4 T 1), 2020018) 2 122, 124,

HE H L, ZHANG X Y, XU Q S. Monitoring and analysis of
sulfur dioxide residues in cauliflower and tremella fuciformis[J].
China Food Safety Magazine, 2020(18): 122, 124.

AT, FULA], XD, S UL BT A E TS G
Do fi FRORCR FE A (). 87D AR ARG 224, 2017, 34(1)
178-184.

ZHANG Y Q, LI K L, LIU X Q, et al. Contamination and

[19]

[20]

[21]

[22]

[23]

[24]

province [J]. Journal of Zhejiang A & F University, 2017, 34
(1): 178-184.

G2, MR, 07, 55 4 A4 b T AR iR Ak
PO EE R (7). WOl SRR, 2014, 30(14) : 1997-1998.
YUE Y Y, XIANG X X, JIANG F, et al. Analysis on
monitoring results of sulphur dioxide residues in some foods in
Mianyang city [J]. Occupation and Health, 2014, 30 (14) :
1997-1998.

BREAD, % M, R AR, L e R AR
iy B R AR [T]. o Ol B2, 2017, 50(7) - 1317-
1325.

HU G X, LAl A P, YUAN Y W, et al. Cumulative risk
assessment of dietary sulfur dioxide residues of consumers [J].
Scientia Agricultura Sinica, 2017, 50(7): 1317-1325.

BBCT, TWAR, Bk, . T 20104 B AR LT E
1 Sk B A R TR AR AR (] TR R AR, 2012,
34(2): 155-156.

WEI Q N, DING Y L, CHEN T, et al. Detection of sulfur
dioxide in commercial white pumpkins and mushroom canned
food in Ningxia in 2010[ J]. Ningxia Medical Journal, 2012, 34
(2): 155-156.

Bk, SR AL BOBE . HE S 0 b A B O A 2 B
WEFELT] A= b Tk 5 22 4, 2013(1) : 60-62.

ZHANG S L, ZHANG F S, ZHONG G. Study on the necessity of
using sulfur dioxide in konjac processing[J]. Quality and Safety
of Agro-Products, 2013(1): 60-62.

BERLFS R P T ARG AR AR A BT T S A B R
FEENT, 2021(16) : 52-54.

i[J]. 4

LIANG X L. Preventive measures of sulfur dioxide residues in
certain food[ J]. Farm Products Processing, 2021(16): 52-54.

The Codex
standard for the labelling of prepackaged foods: CODEX STAN
1-1985[S/0OL]. FAO/WHO, 2008. https://www.fao.org/fao-who-

Alimentarius  Commission. The codex general

codexalimentarius/sh-proxy/en/? Ink=1&url=https%253A%
252F% 252Fworkspace. fao. org% 252Fsites% 252Fcodex%
252FStandards%252FCXS%2B1-1985%252FCXS_001e.pdf.



