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The dietary exposure assessment and occurrence of 3-receptor agonist residues in livestock meat
and liver marketed in Tianjin City
LUO Sha, ZHAO Shuai, GAO Chunhai, JI Yan, MA Jie

(Tianjin Centers of Disease Control and Prevention, Tianjin 300011, China)

Abstract: Objective This study aimed to assess the risk of dietary exposure and study the residues of B -receptor
agonists in livestock meat and liver marketed in Tianjin City. Methods A total of 583 samples of pig, beef, mutton, and
liver were randomly collected from supermarkets, online stores, and farmers’ markets in Tianjin City from 2016 to 2021.
The B -receptor agonists clenbuterol, ractopamine, salbutamol, and terbutaline were tested by the relevant standard
operating procedures of Manual China National Food Contamination and Harmful Factors Risk Monitoring, combined with
residents’ food consumption data, using the index of food safety (IFS) to assess the health risk. Results The overall
detection rate of the 583 samples was 13.89% (81/583). The main B-receptor agonist detected was clenbuterol, which
accounted for 98. 77% (80/81) of all the detected samples. Only 1 sample was detected with salbutamol, and the other 2
B-receptor agonists were not detected. The top 3 food categories in terms of detection rate were beef liver, 33.96% (36/
106) ; mutton, 15.79% (18/114); and beef, 13.22% (16/121), while the detection rate of pork and pig liver was 1. 19%
(1/84) and 2.00% (1/50) , respectively; the difference between the detection rates of the different categories was
statistically significant (x*=56. 11, P < 0.05). The detection rate of B-receptor agonists in samples collected from farmers’
markets was significantly higher than that collected from supermarkets and online shops (}*= 10.91, P < 0.05). The exposure
risk assessment showed that the average exposure of pork, beef, and mutton ranged from 0. 000 1 to 0. 000 4 pg/kg:BW.
The IFS ranged from 0. 022 0 to 0. 095 0, and the IFS values were less than 1. Conclusion A certain detection degree of
B-receptor agonists was observed in livestock meat and liver marketed in Tianjin City, but the average exposure risk

of B-receptor agonists was low from the dietary exposure of pig, beef, and mutton.
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Table 1  Detection of B-receptor agonist drugs in livestock meat and liver sold in Tianjin City from 2016 to 2021
2R/ (pg/kg)
259 i EE/ By BB/ KR/ %
25 g/ KB E/y RHR/ % i P P P, Py ey
SEACFEL 583 80 13.72 7.19 0.50 0.50 16.06 51.02 869.00
VT B 583 1 0.17 0.50 0.50 0.50 0.50 0.50 1.40

2.2 ANIRFE PR B I A A S 17 T

6 AF[H] , FLAG I A RE S 84 0 - ARG 121 1
FARESD 114 0 JERFRESL 50 0 2R JFEESS 106 13
FIFFE AL 108 £ o A R AL T HT 3 4719 43 3 A 4
M 33.96%(36/106) . E P 15.79% (18/114) .4
13.22%(16/121) , %% A J8 IR th S8 841K, 4300 R

1.19%(1/84) .2.00%(1/50) , K i F 2 54 4 it 2%
B X (xY'=56.11,P<0.05) . % Kruskal-Wallis £ 5 ,
AR E A B I B-32 R sl R i 25 R A St
2 L ()=69. 64, P<0.05) , #F— 2 W W HL g, 4
FRALIFE D B-Z AR B8l 7 & & B & w TR A KL
AFIE(P<0.05), L5 2.

2 2016—2021 4 KT AN [E 9 5 W B IEH B-32 PR sh 74 H 45 ol

Table 2 Detection of B-receptor agonists in different livestock meat and liver sold in Tianjin City from 2016 to 2021
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Table 3 Detection of B-receptor agonists in livestock meat and liver at different sampling sites in Tianjin City from 2016 to 2021
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Table 4  Dietary exposure levels and food safety indexes of B-receptor agonists of livestock meat and liver sold in Tianjin City

from 2016 to 2021
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