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Tém tit

Su théi nhiém cia cac hop chit amin thom bac 1 (Primary aromatic amines, PAAs) tu bao bi, dung cu tiép
xuc trye tiép voi thye pham (food contact materials, FCMs) gy ra nhiing lo ngai vé sirc khoe cong dong. Trong
nghién ctru nay, ham lugng ciia 26 hop chat PAAs thoi nhiém tir 60 mau bao bi, dung cu tiép xuc truc tiép véi thuc
pham (18 mau dung cu bang nhya polyamide: 14 mau dung cu ndu nuéng va 4 mau dung cu n udng; 25 mau nhya
¢6 mau hodc in hoa vin va 17 san pham gidy c6 phii nhwa) dwoc xac dinh bang k¥ thuat phan tich LC-MS/MS. C6 9
hop chat PAAs dugc phét hién, trong d6 7 hop chit duoc dinh lugng, 2 hop chit phat hién dang vét. Aniline duoc
phat hién nhiéu nhét, chiém ty 1& 53,3% s6 lugng mau. 4,4'-diaminodiphenylmethane (4,4'-MDA) dugc phat hién
trong 3 mau, trong d6 2 miu dinh luong dugc & mic 197,9 va 207,6 pg/kg va 1 mau & dang vét. Ty 16 tuan thu dat
91,7% theo ca Quy dinh (EU) No 10/2011 ctia Uy ban Chéu Au va Tiéu chudn GB 4806.7 — 2023 ciia Trung Qudc;
riéng nhom dung cu ndu nuéng bang polyamide chi dat 64,3%. Panh gia nguy co gay ung thu va khong gay ung thu
dua trén phuong phap danh gia nguy co xac suit bang mé phong Monte Carlo, véi phuong phap ngoai suy tuong
ddng (read-across) dugc ap dung cho mot hop chat thiéu dit liéu doc tinh. Chi s6 nguy hai téng (HI) nho hon 1 &
toan bo 10.000 vong lip mo phong cua ca ba kich ban, voi gia tri 16n nhat ¢ phan vi 95 1a 0,38. Tong nguy co ung
thu tron doi (TCR) vuot ngudng tham chiéu 10 ¢ kich ban niu nudng véi trung binh 1,8 x 103 va phan vi 95 1a
8,1 x 107, trong d6 4,4'-MDA doéng gop 98,5%; & hai kich ban con lai, TCR dao dong quanh ngudng tham chiéu
(trung vi 9,8 x 1077; trung binh 1,0 - 1,3 x 10°). Dung cu nau nuéng bang polyamide 1a nhém duy nhat ghi nhan mau
vuot giéi han quy dinh va la nhom can duoc uu tién kiém soat, v6i 4,4'-MDA 13 hop chit chi diém.
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Abstract

The migration of primary aromatic amines (PAAs) from food contact materials (FCMs) raises public health
concerns. In this study, the migration levels of 26 PAAs from 60 FCM samples (18 polyamide items: 14 cooking
utensils and 4 tableware; 25 coloured or patterned plastic samples; and 17 plastic-laminated paper products) were
determined by LC-MS/MS. Nine PAAs were detected, of which seven were quantified and two occurred only at
trace levels. Aniline was the most frequently detected compound, occurring in 53.3% of the samples. 4,4'-
diaminodiphenylmethane (4,4'-MDA) was detected in three samples: two quantified at 197.9 and 207.6 pg/kg and
one at trace level. Compliance was 91.7% under both Commission Regulation (EU) No 10/2011 and Chinese
standard GB 4806.7 — 2023; for polyamide cooking utensils it was 64.3% under both. Carcinogenic and non-
carcinogenic risks were assessed by probabilistic Monte Carlo simulation, with read-across applied to one
compound lacking toxicity data. The total hazard index remained below 1 in all 10,000 simulation iterations across
the three scenarios, with a maximum 95th percentile of 0.38. The total lifetime cancer risk exceeded the 10
reference level in the cooking scenario (mean 1.8 x 1073; 95th percentile 8.1 x 10-3, with 4,4'-MDA accounting for
98.5% of the total); in the other two scenarios the risk remained close to the reference level (median 9.8 x 1077; mean
1.0 - 1.3 x 10%). Polyamide cooking utensils were the only group with samples exceeding regulatory limits and
should be prioritised for control, with 4,4'-MDA as the marker compound.
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