R EmiB Modern Food Science and Technology 2022, Vol.38, No.9

AEZERIE A HASEYRARE L

=T, BEE, TR, BER, HES, [8RT
(LA FTAREKRF R HFHAR, EAETRIAZSR, b7 100083)
(2. ¥ EAR IR AL F AR IE, AL 100176)

WE: AR E 5 R IOPEAA TS AR A A BT ARG RIS KF. ARRTHE. RAHE. T RUHE 4 EXF
RBMBEL AR, BEEANBRZTN RN 5 £, BRBBESMERMERSAE R IR, SFHERERSH AR —F S
FFATERAL B, A MATLAB SRR B4, 20 51 ) T 47, W R A Rk A TR E A F B R FOR T R(2.24E+00 >
% (6.94E-01) >R AHE (298E-01) >R LHE (2.66E-01), EIRFK LI AMNRSLERTHEZ IS (£ B IRFERPZATLY
RIETTHEZAEH 1.00); F-E kb g R R0t A FII0RZ (2.62E+00), #94KH, Bk, BHERLE 6.30. 2.63. 5721,
EPRROHEL LM ER BN AERTEZHRE, o, RGN, Ok m#iat K 5 At AR e e s A48 %,
A IUT TTAFAMR = A RT3 A, XRB: — AT AR B AR S B ERTEZ W RERN S, Mk =45
REBEA R QEEMEA R (AR BRI e ) AR X A,

XA AR, FEWR; REIPEAEA; ISM AR

XERS: 1673-9078(2022)09-321-332 DOI: 10.13982/j.mfst.1673-9078.2022.9.1143

Exposure Assessment of Typical Toxic Substances in Different Plastic

Tableware Sets

LI Ning", XIAO Haiging?, WANG Hongwei’, HUANG Guozhong®, XIE Jiaying", SI Nianpeng®’
(1.Research Institute of Macro-Safety Science, School of Civil and Resource Engineering, University of Science and
Technology Beijing, Beijing 100083, China) (2.Chinese Academy of Inspection and Quarantine, Beijing 100176, China)

Abstract: The risk levels of different plastic tableware sets exposed to humans were evaluated by establishing an exposure assessment
model. Taking the commonly used polystyrene, polypropylene, melamine and polyethylene plastic tableware sets as the objects, the typical toxic
substances in tableware were divided into five categories. Then the risk transfer path was constructed based on the interpretative structural model,
and the exposure assessment model was further established based on the three stages of the risk transfer path. Finally, the model was
programmed by MATLAB software. The real applications showed that four types of plastic tableware sets were ranked according to the total
hazard index of toxic substances: polystyrene (2.24E+00) > melamine (6.94E-01) > polypropylene (2.98E-01) > polyethylene (2.66E-01), and
the polystyrene tableware had an unacceptable exposure risk level to the human body (the acceptable risk value was determined by the U.S.
Environmental Protection Agency as 1.00). The total hazard index of the tableware in contact with greasy foods was the highest (2.62E+00),
which was about 6.30, 2.63 and 5.72 times that of water-based, acidic and alcoholic foods. Among them, the polystyrene tableware had an
unacceptable exposure risk to the human body when it came into contact with greasy foods. In addition, food storage cycle and microwave
heating time were positively correlated with the exposure risk of tableware to the human body, and they may pose an unacceptable risk to the
human body in some cases. These results show that some plastic tableware meeting the standard may have an unacceptable exposure risk to the
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human body, and the risk is also related to the type of food and consumer's tableware usage habits (storage cycle and microwave heating

preference).

Key words: plastic tableware; toxic substances; exposure assessment model; ISM model
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Fig.1 ISM model of exposure effects of typical toxic substances in plastic tableware
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Fig.2 Risk transmission path of toxic substances in plastic tableware
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Fig.3 Program design structure diagram of toxic substance exposure assessment model for plastic tableware
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Table 6 HI calculation results of four food types

HI
REME BMER kR mERs | AHEAR | WEERS
PS 2.09E+00
PP 2.25E-01 2.08E-01 3.98E-02 1.03E-01
7 HEREAR LS 3.51E-01 7.50E-01 3.81E-01
PE 1.69E-03 9.65E-03 2.29E-01
SHI 5.78E-01 9.69E-01 4.19E-01 2.42E+00
PS 2.24E+00
PP 2.92E-02 1.54E-01 4.55E-02 1.18E-01
SRR LS 3.88E-01 8.39E-01 4.12E-01
PE 4.44E-06 5.81E-05 2.61E-01
SHI 4.16E-01 9.94E-01 4.58E-01 2.62E+00
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