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Content determination and dietary risk assessment of bisphenol A in plastic
packaged dairy productsin Tai'an
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ABSTRACT: Objective To investigate the content of bisphenol A (BPA) in dairy products sold on Tai'an markets,
and to assess the dietary risk of BPA in Tai'an residents. Methods Dairy products (including milk, yogurt and milk
drinks) were randomly drew from Tai'an markets, and the content of BPA in dairy products was detected by ultra
performance liquid chromatography-mass spectrometry (UPLC-MS). The dietary risk of BPA in Tai'an residents was
assessed by using the point evaluation method and was counted and analyzed with the SPSS 22.0. Results The
pollution of BPA in dairy products in Tai'an was very common, but did not exceed the scope of national requirements.
The content of BPA in dairy products packed by ordinary polyethylene (PE) was higher than those packed by high
density polyethylene (HDPE) (P<0.05). The exposure of content of BPA in the general population from dairy
products ranged from 0.007 to 0.035 pg/(kg-bw/d), accounting for the exposure and the tolerable daily intake (TDI)
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of 0.171%~0.878%. Conclusion The BPA pollution in dairy products sold on Tai'an markets is common, but the

degree of pollution is light, which is still not a big threat to the health of Tai'an residents.

KEY WORDS: dairy products; bisphenol A; ultra performance liquid chromatography-mass spectrometry; risk

assessment
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Tablel Chromatographic conditions

SIgE| XM
(uN~2is CisUPLC #£(50 mmx2.1 mm, 1.7 pm)
WA A FH
WishiH B 1%% K
UPLC # B2 B WA A 3min P 5% £ 95%
pisC 0.5 mL/min
FEIR 40 C
Siid ey 10 uL
B 1T H ] 5 min

®2 RIEEH

Table2 Massspectrometry conditions
i H FLE
B HL M08 25 B U8 £ S A =X (EST-)
iy = 2 W AGHI (MR M)
X 227.100/212.000. 227.100/133.000
BAEHRIE 4500 V
H, 8 i 500 °C
2z
ZEERREN AR
iV Medium
ill 43 R T -35eV
AR 35 psi
FAk A 40 psi
IR 40 psi
RS A F L -lov
AR 25 R 8V
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0.171%~0.878%; & 3 5 AIH BRI, ANRMEH AL
22T R A Y BPA #8824 0.021~0.105 pg/(kg-bw/d),
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Table3 Bisphenol A content in different packages

AR RS I (ug/l) IRKRME (ng/L) I/ ME (ng/L) (/L) FRiER £ 3 (0=0.05)
PE 36 4.383 8.011 2.631 4.271 1.291
15.491
HDPE 24 0.814 1.521 0.310 0.710 0.430
¥ PE 55 HDPE fu5 45 i BPA iRl LLBER A ¢ K2R, P<0.05 425 X
k4 RRTERDFG BPA RENXITM
Table4 Dietary risk assessment of bisphenol A in dairy products of Tai’an residents
R i TDI B H 43 2(%)
) MR KRR g R RO IR IR RS R
TH ok TR 35 TR 10 7% THHE TR 345 THSR DY 10 £

2~3 % 13.200 0.033 0.098 0.327 0.818 2.455 8.184
2~3 © 12.300 0.035 0.105 0.351 0.878 2.635 8.783
11~13 % 34.100 0.013 0.038 0.127 0.317 0.951 3.168
11~13 '8 34.000 0.013 0.038 0.127 0.318 0.953 3.177
18~29 % 58.400 0.007 0.022 0.074 0.185 0.555 1.850
18~29 © 52.100 0.008 0.025 0.083 0.207 0.622 2.074
45~59 % 63.100 0.007 0.021 0.068 0.171 0.514 1.712
45~59 4@ 57.000 0.007 0.023 0.076 0.189 0.568 1.895
>70 % 58.500 0.007 0.022 0.074 0.185 0554 1.847
>70 'S 51.000 0.008 0.025 0.085 0.212 0.635 2.118




F11

HRTF, A FRL TR SRR Al Oy A S ARG e RS R A

4479

4 g5t

AHFT A ZRZHT Y]  BPA BT YeRIAF] 100%,
B H R SR e [ R X b BPA SRR LE), A
SR 5 DA s S RSN, o PE ARM S
Wik BPA AU HW =T HDPE MkMus A9l b &
i, ZRAES¥E L (P<0.05), PE {35951 5 BPA
TSRS 4383 pg/L, SHAM XK AR RIERKE
22 S TR R AT RE 5 ) M X A 2 B RE BPA BRI A
WA G, FAERE 28 KIS TP B, S AF I B ARER
Il BT I 22 1Y BPA HYREE SR KU TDI W H i3
BAR, Hh/NEZRRERRR, B i KT AR B
e, G LATERF R Al AR, 7 A b R K 1 22 5 A TR
I, W5 T Y BPA R EEE AT R Z Il N, AT
X AP it R BB A A T B A

AR T AT E B RZET: (DPHRM
BPA KrilFEA R D, (2)ie/ 28 22 b X ERA A 3 i A 35
TH Dt e NS FRROUEU; 3) AR I H Ak I BPA 7EA
ARG, SOTAG S5 T g2 th B 22 -

AR A ZR 2T i BRI LU o SR BPA
AT S S0 E R AR A 3T S BPA B A
BONFEAYIWISE, (BN T BPA 76 AR H #/E1E P i 2R
RO AR R 26 RIS AE 2 I T R M A 2 I, 4B
7% DABE B R PR 9 7 B3R T BPA X AR r =2

UREIE, RAN TR AR RN AE -

SE R

[1] EERL, Wler, AR, 5. frin MITER AR O A BRSNS
PR B TR, 2012, 33(14): 388-391.

Xie GM, Yang PX, Li HB, et al. Research development of determination
of bisphenol A in foodstuffs and its packing materials [J]. Sci Technol
Food Ind, 2012, 33(14): 388-391.

[2] Guart A, Bono-Blay F, Borrell A, et al. Migration of plasticizersphthalates,
bisphenol A and alkylphenols from plastic containers and evaluation of
risk [J]. Food Addit Contam, 2011, 28(5): 676—685.

[3] X, HARER, AR, 4G BERL I R 7L AR X A KM R
PARTE SO SEmI[T]. DAY, 2012, 41(04): 543-545, 550.

Liu L, Ma CC, Wen ZF, et al. Effect of bisphenol A exposure during early
development on body weight and glucose metabolism of female filial rats
[J]. J Hyg Res, 2012, 41(4): 543-545, 550.

[4] Sauer SJ, Tarpley M, Shah I, ef al. Bisphenol A activates EGFR and ERK
promoting proliferation, tumor spheroid formation and resistance to EGFR
pathway inhibition in estrogen receptor-negative inflammatory breast
cancer cells [J]. Carcinogenesis, 2017, 38(3): 252-260.

[5] MacKay H, Patterson ZR, Abizaid A. Perinatal exposure to low-dose
bisphenol-a disrupts the structural and functional development of the
hypothalamic feeding circuitry [J]. Endocrinol, 2017, 158(4): 768-777.

[6] Tlagan Y, Mamillapalli R, Goetz LG, et al. Bisphenol-A exposure in utero

programs a sexually dimorphic estrogenic state of hepatic metabolic gene

(1]

[12]

[13]

[14]

[15]

expression [J]. Reprod Toxicol, 2017, 71: 84-94.

GB5749-2006 A= K 1 AARHE(S].

GB5749-2006 Hygienic standard for drinking water [S].

European Food Authority. No consumer health risk from bisphenol A
exposure [EB/OL]. Parma: European Food Safety Authority, 2015
[2015-1-21]. http://www.efsa.europa.eu/en/press/news/150121.htm.

o E YR AR (2016)ERED[I]. Frimd Holk, 2016, (10): 9-13.
China dairy quality report (2016) (abstract) [J]. Xin Jiang Xu Mu Ye, 2016,
(10): 9-13.

JBEAE. R R SR SR MERRR O (2015) ) R[], FIRFAR,
2016, 38(6): 525-529.

Gu JF. A report on the status of nutrition and chronic conditions of Chinese
residents (2015) [J]. J Nutr, 2016, 38(6): 525-529.

BE, ROPE BRIIR, S IEAAC - RO €k $3 6 BT R E
JEURH e 5 FhPREE R R B OB ] A TR, 2013, 34(9):
293-297.

Li X, Mou GQ, Chen LJ, ef al. Research of determination of 5 kinds of
environmental estrogens residues in raw milk by solid phase extraction
-high performance liquid chromatogarphy tandem mass sprctrometry, [J].
Sci Technol Food Ind, 2013, 34(9): 293-297.

Fasano E, Esposito F, Scognamiglio G, et al. Bisphenol A contamination in
soft drinks as a risk for children’s health in Italy [J]. Food Addit Contam:
Part A, 2015, 32(7): 1207-1214.

A, iR, PR, SF. B RSO G- A BB A T 4R )
X A[T]. B R4, 2014, 5(11): 3437-3443.

Zhang JY, Yang XB, Luo Y, ef al. Determination of bisphenol A residues
in milk by ultra performance liquid chromatography-tandem mass
spretrometry [J]. J Food Saf Qual, 2014, 5(11): 3437-3443.

BB, VR T RMO AR AR B OB A BT S R TP [D].
Dr: IR, 2015.

An K. Investigation and risk assessment of bisphenol A liquid food
packaged in plastic in Jinan city [D]. Jinan: Shandong University, 2015.
WISCE, DEAEE, XMER, S5, BUMATAREL S B X A 5 YL A
B FCE B KSR (). R 55 SR, 2013, 19(10): 13-16.

Hu WL, Li ZY, Liu JY, et al. Biphenol A pollution investigation in canned
food and its dietary risk assessment in Hangzhou market [J]. Food Nutr

China, 2013, 19(10): 13-16.

(e 4 #3m)

(E=TER

BRF, TEMRFEAFEAS
WMTFRIEALER.
E-mail: 709152885@qq.com

Z R, Wt TEMREFEAA
MHRITRE .
E-mail: healthtsmc@163.com



