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Dietary Exposure Assessment of Sulfur Dioxide Residue in Edible Fungi by Monte Carlo Simulation
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Abstract: The sulfur dioxide residues present in 10 species of edible fungi primarily consumed in China were analyzed by
@Risk software based on Monte Carlo simulation and hazard quotient was used to characterize their dietary exposure risk.
The results showed that the safety of dried edible fungi was extremely poorer than the fresh ones, because the mean values
of sulfur dioxide residue in fresh and dried edible fungi were 2.94 and 43.70 mg/kg, respectively, and only some dried fungi
had sulfur dioxide values higher than the maximum residue limit, especially Lentinula edodes and Tremella fuciformis.
The results of risk assessment showed that the hazard quotient (HQ) for sulfur dioxide via consumption of dried and fresh
edible fungi was far below 1, maximum being 0.007 3 at each percentile. At percentile greater than 10%, the HQ was
increased by one order of magnitude via consumption of dried edible fungi as compared to the fresh ones. Accordingly, the
dietary exposure risk of sulfur dioxide associated with consumption of edible fungi was at a relatively low level for Chinese
residents. This research provides a scientific basis for quality and safety management of edible fungi in China.
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B - R
S 1B N
S| 20124F 20134 20144F 20154 &if
Gy 65 18 0 210 293
AE 31 7 0 63 101
SEgE 78 84 61 153 376
KA 7 7 60 86 46 185 377

e SEFUS 82 33 52 65 232

EEgiEL | HRE 1 0 0 4 5

AU 9 0 13 1 23

4 0 0 0 59 59

FLRE 2 0 15 17

LY 19 0 0 0 19

iy 35 64 0 109 208

AH 88 126 0 181 395

il HRE 35 15 0 39 89
B *

A7 24 14 23 1 62

4 B 0 0 0 9 9

St 526 449 195 1095 2265

e a WIRRAR KEAE,; b AR A T SRR

FEALN2012—201S4F b g i AR ML A 27 e 4% 7 i o
bR A A AR W T BT i 5 R A 4 T P XU PRAl
FESSRACHIREAR, BIE T M A P S PT N IAST, SR E
FEAL s REEW . B, ERA. wdbd . i
BLILTE ENRE. BRILAE. LHE. WLE. f&
A LA IIARE. WEE. Waee . WEE. T
KA. HEEE. WIE. solE. smEe. Batie. o
M FilEE. NENEBX. TIERERK. TR
Bl ERIX . BB S K H A X429 M8 JATBUX K,
AR AH. S P, BB, WE. %%
PR ARG MR 10 M [ 2 2 B R
A, 10 R AT EIEL 502 A4S, 5 R £ A A
(ARG ARF RE s LA ED 38763 4,
FLTt2 265 AMFEML, TERFR T TR SR R 07 ) B o



300 2020, Vol.41, No.12 St EA

TRRACIAE, HEERE S S K E —20 CUKFERRIRAE, 4
SERE i A

IR ATVSTEVEN . CMRER. BRAABIEREN. L.
THREE, S5 =4 4l
12 AR R E

FR A AR PEAl 00 H 225k, BLGB/T 5009.34—2003
CBr P TR R SR R s ) PHep B vk AR xt
R I R AR B R AT AR . 7R P A R
SRR P R AT R A I AR, BRI
1 A BRE T BRI VRN, RIS R IR IR R AL
P DAURR AR V8 00 7, AR BT Y RE 1A IR HE VT B
Bl F B AR i A & . A R (imit of
detection, LOD) IE Z M EHrT77%, J93.0 mg/kg. IAT
K AR J79:GBIT 5009.34—2016 (£ it — AL BT 1))
) AORER T AR, MER Tk SRR A BU R
w7, Al R ROR T R M s
1.3 XU TEAL
131 KSR AR

NP A 7 ok A B R AR A R R R R AT XU
ik, DL AAMEE H v N E (acceptable daily
intake, ADD) SAARAEBEAT RO, 8k F fil N ) — AL
Wi R ERE S A MADI R X R, LERE
2N R B ok /= K R 1 DR 5 N NP D S TR (A
B, FRoREA R R =TI, REA K, H
BEO, RS, 5 s

HQ:mED:(ﬁﬂQXE)XAXEXD

ADI TX ADI

A HQAMKIF: EED it & FH B AT & H A
TG I R A B R R A (ng/ (kg+d) ) s
CoHT e sl 1 B B b i i sk B B/ (mg/kg)
FR#it sl & s i B E AR (kg/d) 5 AN
B AR RIS R B B P T V4 R BR AR
(d/a) ; D& & TR ) 2 2 RF SRS (8] /a; TONRLFI
[8l/d; ADDNREH R AR/ (mg/ (kg d) ) o
132 RSPl A kIR
1321  BHE =R E &

WA HRIRE S 88— ME 1/2L0DP ", BP1.5 mg/kg.
AR R IRAE S, 18 H @RiskS. 78K & H B —
AT AT A A A, B LA EiEH R
T~ BB AR 2D R WK R 3 Mgtk
BT ATAG SR, DASR AR AT IR 0 A bR Y
BE BT A (] it b BAS [ RE i S 28 1) FH B R At ik R
70T BRI OO T SRR
1322 BHEHARERAE

S AR A e 2P 2009 4F EHe T R R

WG, WR2PA. AR TAEHL (World Health
Organization, WHO) FA E MR A ML (Food and
Agriculture Organization, FAO) Et& KA 4z ER IR 45
S U - TS Qe IR (GEMS/food) iR
A A 19 RIS 62 /N A b R R B B
FIHEO, ] P AR 9 SCHR 4 501 1) HH B A R ) P A
P H AR E AT S AT A (2012—20154F) HHE
BRSPS . LT SECI T ER: N
ANBEEHE MR R, R E RPN KTE
S EFTF, Ha H R K RAME T s RSP
oKV, FET R B ORTR N, R B G RE fv E
M2 %14

F2 LETERGRAGHBRRERE
Table2 Daily consumption of edible fungi of ordinary

residents in Shanghai
. T R (glkg)
M B B Tl &
KA 0.329 0.118
JRAE 0.237 0.092
1323 ZHEAREETRIT R L

TR ST K, A R B AR
Jirid v mT e A, B BIE I R B 1P
1324  REEINE TR FF AL ]

2 [ S [E IR B OR 47 28 XU 23 B T M o b O B, 2
FEINFNHH350 d/a, LAEFFEEFFE A 70 a5,

1.32.5 i Frfia
Fi ] 970 X 365 d=25 550 d.
13.2.6 ZHAbHADI

K FHFAO/WHO R S I & F T R s, — 5
WHADUE DA 5, H0~0.7mg/ (kg d) Y,
14 Ao

K10 g i 6 o A S B i) s i AR
B B B AK S ATV R, 4 B FHIBM SPSS Statistics 19
A R 2R T E WA T R T, T TR N
Duncan® B4, P<0.05, ZREFE.

2 RS0

2.1 AFEE R AR R T

AR R E E R0 Aidkl 502 it oH
i £ T J 5 Al 763 b O il £ H R L A R
B SR DL EAT r M o AN TR B R R A R TR B 4
RUWFIFR. GRER, 10 FiIL1 502 Acpeta
F W AL 2 5k B 882,94 mg/kg, Rk HHE
N142.00 mg/kg (WAELE) , KT GB 2760—2014
F S I 28 3% T 2B 25 A0 B & B B Sk BRMRLAE



Al

E6mill=

2020, Vol.41, No.12 301

(400 mg/kg) , TLABARIL G . oo 3 e 2 gk AR HL 1Y)
KA AAER, LR PR i & T AR T
PRE R ON1.71~5.07 mg/kg, LRFEZERE (P>0.05) .
5 763 ALk Tl &AW A MR TFIREEN
43.70 mg/kg, FAKIHE N3 380.00 mgkg GRED , #4
15 T-GB 2760—2014H0 5 A1l 3 FH B v — S AR MR LAE
(50 mg/kg) , MARHEAREHN8.9%. H Tl 4k
fi P05k B (208.80 mg/kg) 2 v T IHAth4 A &
W, HRERLE (5146 mgkg) , Fmgs. KHE. 4 JHH
TEMCPRE R REER (P>0.05) o BRAFATRES
HoRa M & HEIAAEER O, B HEm RN
BE (19.1%) . 745 (18.8%) « Z5WgE (9.7%) . AKH-
(1.5%) o BARIME, FHlHwE ik 8 o brE
LR TR EE R, LA R L.

#3 ARGAEP_AMAREREE

Table3 Concentrations of sulfur dioxide residue in different species of
edible fungi
- woy Ry E=N
BE g R o i s
Z Y s BER phig Bkl M E%
FH293 3324409 285~380 150 2139 0 00
AH 101 5074979 314~701 150 4500 0 00
T 376 2784487 229~328 150 6608 0 00
WRER 377 3054904 224~407 150 14200 0 00
L RHE B LTHLIC 158 150 12200 0 00
gﬁ% WE 5 LS0£000  150~150 150 150 0 00
KR 23 355H4410 164545 150 154 0 0.0
FAE 59 2464523 L09~382 150 3460 0 00
B 19 150£000°  150~150 150 15 0 00
HERE 17 1792082 136~221 150 43 0 0.0
B 1502 2944618 26~325 150 14200 0 00
B 208 S146+11381° 3591~67.02 817 64200 39 188
AH 305 814£1622°  653~974 150 16756 6 15

FHORE 89 20880£5971F £302~3459 150 338000 17 19
BAE g @ 1BA0E59 651~196 150 12700 6 97
LS| 3804£690°  150~9.10 150 220 0 0.0
GiFO73 £70£22099 2800~5941 150 338000 68 89

e FAIRRAFRREEREE (P<0.05, n—RER3E) , HEteH
5T A G+ e st S5,
HMEEROPVG IR BT TEER. TUH.
B B A5 B S 1) A AR AR S I TE30% UL |, 2
H 5 I8 I N IR F R . SRR R R AR Y
TR, T A A AR R R T RE 3 R E T
T8, WRREE I ISR AR B MR ) . MR AR
B ANIE 51N B0 AR R 2k B — LR R AR & 1 b Ak
B I ME— R, & i RRFAE SRR A 03y 22 P 1k 5 B
&Y, XA WTET &4 P IS #5200 mg/kg
PLE, EFEAEik4 770 me/kg, HEFE& TEEEE TS
O R R Ak S Y 8 P 2 I S A e R v AT
Ay A ERE, AT I e =, R A
i AR 1 5R B AT RE e N IRARIE A, A —E e

=Y

ARSI, N g R At 5 B B ot R AR A IR A
PRI 5E T3 . IBAl, GB 2760—20145K B4 352
i £ B e SRR PR R, A T SR T AR A
i FH T — F AL BRMRLAE 9400 mg/kg, ESRFIE AR
T e £ FH A A AR AR B AR L, H2 TE VR 4 W7 B R A 1Y
Bt EHE A RA MM EZR, Z2BCAC (50 mg/kg)
MHEA (30 mg/kg) MBREE, RHE. FPab. O EE 4
KR ARE— BB At oL, AR TR E S HERH O
RS, LR AR e TE AR 4H B i FH B A
i 14 PR A
22 AEE R AR SR A LR
F3W NP B A A B i B R ) b o O 22 350
K, NHFEE. FATEWREBR KK &M, BFHE
TR 1S 95 % B A5 X (71 5% B 5 5 S bk B = 40 A i 22
WK AHEFAE 3L T Monte Carlo i35 A [ @Risk5.7
B, AR 10 FheE W B AR R B o A kAT
BEAD, COnf T AR A tH FORE i 48— T 1.5 mgrkg) , BRI
S FRAEIR10 000 IR, AS[F] b Fo 2 FH 1 = SR AR 1) B
BB s . BT TSI % 6 F B AR
W EZHT AR A, SR ET . FESS
WAE AR ES . ElaBomFeE g HE S, AREM A
etk B AR R v T AR Fh e FH B, St adh. B
Hiy HE. B AR ERER T AT HE.
bRl & AT, RS ARE S = vk W I
FRW, RE F s K2 B R AR TR B KT A X
K. & EHFEBEIFYRE RS bR Pk E Ei,
B B et 43 A7 X 8] SE 2T LS AR U

_l4ra

on 95%
<12 75%
E10F P
= gl 25%
ﬂiﬂ 5%
BE ol
&
s -
& 2F . —
1] 0 L L L L I I I I I )
T RIS B RE®
fo K A & & &2 & % ¥
gd TELSTE
&
Wit B
A700-b
Z£600F

£ soop 756
13 400 - FHf
3001 25%
=200 5%

)

& 100+
‘1 0 1

Tl e
a BrEE B b .
1 #FMonte CarloSil AR &F & AE _ SRR BRIH
Fig.1  Simulated distribution of sulfur dioxide residue in various edible

fungi based on Monte Carlo simulation
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