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Abstract ; Objective

and cyclamate in sweet and sour pickled vegetables for sale in Wuhan. Methods

sorbic acid, saccharin sodium,

To assess the exposure levels and potential health risks of benzoic acid, sorbic acid, saccharin sodium,

Utilizing the monitoring data of benzoic acid,

and cyclamate in sweet and sour pickled vegetables from the Wuhan Food Safety Risk

Surveillance Program from 2021 to 2024, the point assessment method and the safety limit method were used to evaluatethe

exposure risks of these additives. Results
in sweet and sour pickled vegetables (n =790) were 83.0% ,

rates of benzoic acid, saccharin sodium,

The detection rates of benzoic acid, sorbic acid, saccharin sodium, and cyclamate
45.2% , 49.6% ,

and cyclamate were 3.4% , 4.2% , and 2.8% , respectively. The maximum

and 77. 5% , respectively. The over - standard

concentrations of benzoic acid, sorbic acid, saccharin sodium, and cyclamate were 2. 21 g/kg, 0. 837 0 g/kg, 0.963 0 g/kg,

and 3. 13 g/kg, respectively. The average daily exposure to benzoic acid, sorbic acid, saccharin sodium, and cyclamate was

well below their respective ADI values. Cumulative risk assessment showed that the Hazard Index (HI) of the four additives

combined was less than 1. Conclusion The exposure risk from sweet and sour pickled vegetables in this study was within an

acceptable rang.
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Table 1 Detection and exceeding standards of four additives in sweet and sour pickled vegetables

SR (g/ke) Kb
BWPRHE - HARG o + M P P i il KR b e
B 22 (5) " ” * i (%) B (%)
RH R 790 0.4331+£0.3373 0.471 0 0.636 3 0.9555 ND ~2.210 0 656 83.0 27 3.4
1AL R 790 0.061 3 +0.112 6 <LOD 0.067 9 0.258 6 ND ~0.837 0 356 45.1 0 0.0
WG R 790 0.051 4 £0.088 3 <LOD 0.078 9 0.146 0 ND ~0.963 0 392 49.6 33 4.2
AtER 790 0.338 8 +0.3317 0.307 0 0.5130 0.890 3 ND ~3.1300 612 77.5 22 2.8
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Fig.1 Comparison of detection result offour additives in sweet and sour pickled vegetables from 2021 to 2024
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Table 2 Detection and exceeding standards of four additives in different groups of sweet and sour pickled vegetables

SRR L2z
Gagiil FEA G/ By M SN K i 2% HPRR M BARME K i 2%
(g'kg) (g'kg) (%) (%) (g'kg) (g/'kg) (%)
KR M X
kX 420 0.489 0 2.2100 81.4 1.7° <LOD* 0.834 0 39.5°
FEHEIX 370 0.4355 1.740 0 84.9 5.4 0.011 7 0.8370 51.4
LR
o 725 0.475 0° 2.2100 84.6° 3.7 <LOD 0.837 0 45.1
Lok 65 0.258 0 0.945 0 66.2 0.0 <LOD 0.834 0 44.6
T RAT
ik 407 0.403 0° 1.380 0 80.3 2.7 <LOD 0.834 0 45.5
KRN 372 0.5150 2.2100 85.8 4.0 <LOD 0.8370 44.4
S UE DA 11 0.487 0 1.120 0 90.9 9.1 0.012 0 0.466 0 54.5
. iR HEES
534 g W RO Kok R M P N T T
(g'kg) (g'kg) (%) (%) (g'kg) (g'kg) (%) (%)
AL X
LR IX 420 <LOD * 0.963 0 42.9° 3.6 0.346 5° 1.8300 78.1 1.7°
JEHIX. 370 0.028 0 0.943 0 57.3 4.9 0.234 5 3.130 0 76.8 4.1
o 725 0.011 0® 0.963 0 50.9° 4.1 0.322 0° 3.130 0 79.0° 2.9
iVl ok 65 <LOD 0.3390 35.4 4.6 0.074 0 1.830 0 60.0 1.5
T AT
Rk 407 0.0110 0.943 0 51.1 4.9 0.236 0° 1.830 0 73.7° 2.0
AT 372 <LOD 0.963 0 47.8 3.5 0.373 0 3.130 0 81.5 3.8
7 11 0.0252 0.124 0 54.5 0.0 0.404 0 0.616 0 81.8 0.0

T a R AR Z M 25 A G4 E L

2.3 RRIAP R AEEE TR P AR A A R AR AR UL
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S (¥* =39.694,25.516,58.089,35.758, P # <
0.001) , R R H FR RS A0 & ¥ i, & b

AR & iy, EIE R P R S . 8 Kl
SEr A4 Ry RS R 22 I R () =
21.372 .34.438 .60. 874 .24.461,P ¥ <0.05) , 3
TR ARG B ARG R 3 B, 0 S R DAL R A
R R, &Sk R R AR L R R .
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Table 3 Detection and exceeding standards of four additives in different kinds of sweet and sour pickled vegetables

AT AR
ES FEAC L e S IR B W B RubE
(he) (ko) (%) (%) (he) (ko) (%)
s 223 0.578 0 1.650 0 88.3 5.8 0.022 6 0.783 0 56.5
B3k 200 0.458 0 1.520 0 79.0 3.0 <LOD 0.836 0 41.0
ES 160 0.4300 1.740 0 87.5 3.1 <LOD 0.8370 46.9
4R 72 0.4375 0.948 0 77.8 0.0 <LOD 0.8340 23.6
FEESE 37 0.461 0 1.120 0 86.5 2.7 <LOD 0.501 0 29.7
AN 30 0.481 0 0.724 0 86.7 0.0 0.027 0 0.514 0 56.7
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AT e

ES FEA I/ 0} M RO RiE ek e N L
(&/kg) (/kg) (%) (%) (¢/ke) (g/kg) (%)
# 1 24 0.370 5 2.210 0 58.3 4.2 <LOD 0.514 0 29.2
HoAly 44 0.400 5 1.520 0 75.0 2.3 <LOD 0.422 0 47.7

- Wi At

LES h T ow mAm RIE mEE W A RWE R
(¢/kg) (&/kg) (%) (%) (/kg) (g/kg) (%) (%)
5= 223 0.058 5 0.963 0 66.8 4.0 0.302 0 1.390 0 81.2 1.8
3k 200 <LOD 0.736 0 37.0 3.0 0.318 5 1.460 0 82.5 2.0
% 160 0.037 0 0.677 0 58.1 8.8 0.401 5 3.130 0 80.0 4.4
e 7 <LOD 0.1520 44.4 1.4 0.234 5 2.260 0 68.1 4.2
e S 37 <LOD 0.179 0 35.1 2.7 0.4310 1.390 0 78.4 5.4
# 30 <LOD 0.3310 33.3 3.3 0.075 5 1.240 0 66.7 6.7
H 24 <LOD 0.103 0 25.0 0.0 0.066 1 0.821 0 58.3 0.0
oA 44 <LOD 0.492 0 34.1 2.3 0.027 4 0.733 0 59.1 0.0

T HABA S T T R LR SR SR iR . a FR A Z 22 A et B
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FERAR R (LR AR R i B H P S g i o
0.17 mg/ (kg - bw ), 553 5H ADI(3.4% 1.5%
2. 4% WEKGEN B H P 22 58 7 0.03 mg/ (kg
« bw ), i H ADI %y 0.3% ﬁ‘]iﬁ&?%ﬁﬂ‘] ADI {H.

FEAME GG 5 B 1B ) S P 2 5 o, s X
Aﬁﬂ@xwﬁ\m%%%ﬁ%ﬁﬂ%ﬁﬁ%% H -1
FFEE 5 0.07.0.01.0.01 f10.06 mg/ (kg -
w ) LA ADI 9 1.4% 0.1% 0. 1% F10.9%
BB H 0.38.0.14 0. 17 f10. 54 mg/ (kg
< bw ), 485 H ADI 19 7.6% . 1.3% . 1.9% Fil
7. 7% A% F 4 A 1) ADI{H.,

[ mg/ (kg bw ) [ XETH(%)

Table 4 Levels and percentages of theoretical and actual exposure of four additives in sweet and sour pickled vegetables

A ST T PSR FR SR 5 £ (% ADI)
@fﬂUIﬁlﬁ (%AD[)E X M P75 Pgs E‘ij({ﬁ
R 0.17(3.4) 0.07(1.4) 0.08(1.6) 0.11(2.2) 0.17(3.4) 0.38(7.6)
N7 0.17(1.5) 0.01(0.1) - 0.01(0.1) 0.04(0.4) 0.14(1.3)
bz kil 0.03(0.3) 0.01(0.1) - 0.01(0.1) 0.03(0.3) 0.17(1.9)
KA 0.17(2.4) 0.06(0.9) 0.05(0.7) 0.09(1.3) 0.15(2.1) 0.54(7.7)
e - FIL AR FURERS B0 M 35 < LOD , RS0 pr R iR =
X [ B DU A A IR 2 A, i Sk SRE IR R —E NS HIMME.

014 e R AR I ) 2 o 1) R ﬂ[&,Hl 0. 185, HI
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