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Dietary exposure risk of bisphenol S in vegetables and fruits in
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Abstract: Objective To monitor the content of bisphenol S (BPS) in vegetables and fruits in Henan Province and
evaluate the dietary exposure risk of the population, so as to provide the basis for formulating relevant food safety stan-
dards. Methods From 2018 to 2019, 276 samples of vegetables and fruits produced and sold in Henan Province were
collected. BPS was determined by isotope dilution ultra performance liquid chromatography triple quadrupole tandem
mass spectrometry (UPLC-MS/MS) , and the dietary exposure was calculated according to the dietary structure and aver-
age body weight of local residents. The risk index of BPS was calculated according to the daily tolerable intake
('TDI) of bisphenol A (BPA). Results The BPS contents in vegetables and fruits were 0.006-12.600 wg/kg and 0.006—
9.380 pglkg, the medians were 0.053 pg/kg and 0.023 pg/kg, the detection rates were 78.43% and 62.60%, respectively.
The detection rate and content of BPS in vegetables were higher than those in fruits (P<0.05). The maximum exposure
of BPS from vegetables and fruits was 5.37x107 pg/ (kgbw + d), and the exposure risk index was 1.07 X 107, which
was acceptable. Conclusions BPS was detected from vegetables and fruits in Henan Province. The detection rate and
content of BPS in vegetables were higher than those in fruits. The health risk of BPS exposed by vegetables and fruits
is small.

Keywords: vegetable; fruit; bisphenol S; dietary exposure risk

DOI: 10.19485/j.cnki.issn2096-5087.2021.05.003

EEWE: A BRI H (2018010030)

YEERI: XILrmi, AR, fETHIE, F2AF M DAL
R T4

BIEVEE: A, E-mail: 13903868287@163.com



R EEE 2021 45 A4 33 B4 5 Prev Med, May. 2021, Vol. 33, No.5 <443 -

XU A A ) 2 2 7 SRR T A S8R i 45 1 3
TR AL TRORE )T R T R 0 2 A
B, W UL RUEY A (BPA) . WY S (BPS) FIXL
M F (BPF) 4 2, BF5ER W] BPA G THLAE WA
IEH NS TIRE B, Do — L E K EEH 7, BPS
YEh BPA MR, fh2=ghi S5 BPA 5L, A
PEFDCARE R, Bk B2 1 T H E A,
CAEZ PG B AR PR 5, B S
fE—E MR Y BT R AR SR EE BPS
I BER R Y, ABIRG I I AT R AR B SR K AR
) BPS g im, WAL E RAE K2 BPS 1Y
TRERR XU, Al 3 TAH G B e v E SR A A

1 RS

11 HRRE  HEITHEIEAE (B mA
MLV CETL . R, BAREEITE . .
H, BVUEREISHE. =Tk, 3R, S1E, ZrafE
M. S FH, BRI s . BeE . 2.
BERH), T 2018 4FFERRM . B, = Ik, 1&KH .
R SEEEFUET £ R AE Bh AR A 33 1y FIZK SRAE
33 4y, T 2019 AFEAEARM . JRAIET, BE, 01wk, B
FH RN BH SR AR 25 S0RE S 120 3 FIKSRRE S, 90 14, 7F
ABRTY  EETTAE RS S Y R . B B R
HP R KM, BECRHER RN RIFRREAR,
27 & E G R BRI S RSP R R
W, oRAE 6 KESE, S 38 iy AiJRE
44 fry . WRZEZE 37 1. WEZESE 12 1. HEZE 13 1.
BEGIE 9 s 5 HACR, RIS 51 . K
R 25 fr . MG 16 . TR 12 iy, AR
K (RZAEARMA: ™, (B2 B35 4w R 2% 2T 15
MEHETUMAE) 19 .

1.2 EBMELRAN WSRO 5% - — 5 PURAT
IR (QTRAP 6500, 35 [ ABSCIEX A ) ;
GCB [EAHZEEAE: (ENVI™-Carb #£, 500 mg, 6 mL,
F [ Supelco 24 H]); Waters ACQUITY UPLC™ BEH
C18 # (100 mmx2.1 mm, 1.7 pwm) ., BPS i 5t
(4-BAI-53-1, /1% K Toronto Research Chemicals
Inc., ZliFF 98%); BPS [Alfi & WHs (BPS-"Cn) Fr
s (5022645, 3[E AChemTek Inc., 100 pg/mL);
SN WEE, B R kel

1.3 BPS il  lAEZIEVEAIN, BRI 1.000 g, I
A BPS [FRfiENbr, CIERBARRI, GCB [EAHASHL
FEARURH 18 mL HIEE . 6 mL /KiG4k, EAREEHCIRIT
6 mL 7K. 6 mL FHEE—/K (1:1, V/V) Wk, &5

6 mL HE-NE] (4:1, V/V) VElL, W42k
T, H 1 mL HEE-K (1:4, V/V) BE#,
(SRS

SR R o 205 TR €0 1 — = DU BT R 66 o 32 )
JEFESLH BPS i, (AR 40 °C; UANH:
A HEE, BIK, BEEEVEMG; W : 0.25 mL/min, Ji
W ESI; FEHIE: -4500 V; BRI
JE: 500 C; Wi%5<: 60 psi; AHIA: 60 psi; KA
K2 30 psi; i < : Medium; BPS E & & ¥ .
108.0 m/z; FEFERER : 30 eV, 55 135 VL Fl bR il
&, WhrikeE s, P TI7rk%uE. BPS 7& 0.05 ~
2.0 pg/L WEMCR R, HXRE>0999, Jrik
Kt BR (S/N=3) & 0.012 pg/kg, EEBR (S/N=10)
M 0.04 pg/kg, HILH Ny 85.20% ~98.10%, HHXS bR
W2 (n=6) N 2.10% ~6.70%. 4 EiEm2S%
GB 2762—2017 (&% FERrME &5 YR
), TS SR S YR TR 10 pe/kee
1.4 JER BPS RENM R4 ARSI 5 KR
o OBPS iR TRFA R REE LSRR, it
BOBPS B, RN S = € x W /T B M
A BPS HIBEFE R (S 4o S kn), S AL
KEY) BPS HMREERE [ py (kg tkE - d) | ;
C iz EYh BPS &t (pg/kg); W HEEAEY
BHZEEYZEAR (kg/d); T HERFELYAE
(kg)o BERKRH HEREE LR S 6=S wetS xno BY)
TP AR FR B R A 2015 4P E R TR 5
FEWEIEE 1, R B SRR R 241.8 ¢/d,
ARBAER 231 o/d, &Y RGN SRR
7Y MAEEARN 7444 o/d, BEIOKEBEARLSEY
SERAT 35.6%, “FIIKED 60.87 kg TEDT 60%
PRI R AKS B, X AR TR BR AR,
PRSP R, B 12 MR, T H AT
Jc BPS & HI3Z2# A& (daily tolerable intake, TDI),
%% BPA [ TDI [50 wg/ (kg k% - d) | ", FIH
SOPPAG U8 AT B IEAL , THEREE SR K R BPS
A e R, A h R=S/TDI, R<1 %/~
BPS W2 FE X I 427, R>1 /R BPS [ X
Br o T A IR, N R HCAE A R A B
it
1.5 %it o K Excel 2010 #ofd 28 5r 5odi )5
FKHI SPSS 21.0 FAFGeit 500 & m BT IR EZS
OyAn, A AR Wilcoxon BEAIAG S ; & MR
KM B A, HRERRH ¥ K. UL P<
0.05 HZERA G L,



- 444 - PGB 2021455 A% 33 55 Prev Med, May. 2021, Vol. 33, No.5

2.1 T A EKRE BPS ml 4R 2019 4E R
PR F R BPS KRN 79.05%, =T 2018 4R
46.97% (P<0.05). 2018 4 1 fy &k 5k 5 BPS #8
bR, BF%E RN 1.52%, 2018 4EF1 2019 4 REMNH
SOk Hh BPS & & 2 304 9 0.006 pg/kg Fl
0.035 pg/kg, ZRIELIFE XL (P>0.05); HKT
HHEEG KRG IYIRE TR 10 pg/kg. W3R 1.

Fz 1 2018—2019 AEM A B SAKR BPS Kz

B fih K R R A (uglkg)

A " " N -
oM (%) B0 (%) bR LRED&
2018 66 31 4697 1 152 0.006~12.600  0.006
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