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Analysis and risk assessment of PCDD/Fs level in pork and pork liver from five areas of China
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LI Yunxiu, ZHANG Jianqing
(Shenzhen Center for Disease Control and Prevention, Guangdong Shenzhen 518055, China)

Abstract: Objective To analyze the levels of dioxin contamination in pork and pork liver from five provinces of China:

A, B, C, D, and E, and evaluate the dietary exposure of the population, aiming to provide fundamental data for the future
formulation of national limit standards of PCDD/Fs. Methods A total of 146 pork and pork liver samples were collected
during 2013 to 2019. According to the national standard method "Determination of Toxicity Equivalent of Dioxins and
Analogues in Foods" (GB 5009.205-2013) , 17 polychlorinated dibenzo-p-dioxin/furans (PCDD/Fs) in food samples were
detected by isotope dilution chromatography/high resolution dual-focusing magnetic mass spectrometry (HRGC/HRMS).
Based on the food consumption data, the dietary exposure via pork for the population was assessed. Results The median
TEQ concentration of dioxin in pork and pork liver samples was 0. 106 pg/g*fat and 2.32 pg/g-fat, respectively. The
concentration of PCDD/Fs in pork in various regions were sequentially decreased by A (0. 859 pg/g-fat)>D(0. 145 pg/g- fat)>
C(0.097 4 pglg-fat) >B (0. 039 9 pg/g-fat) >E (0. 023 pg/g-fat) , and the decreased order of PCDD/F levels in pork liver
samples from various regions was A (3.616 pg/g-fat) >B (1. 84 pg/g-fat) >D (1. 313 pg/g-fat) >E (0. 85 pg/g-fat). The
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patterns for 17 congeners of PCDD/Fs in pork and pork liver samples were similar and OCDD was the dominant congener,

accounting for 95% and 90% of the total mass concentrations, respectively. As for the TEQ concentrations, the congener

patterns of PCDD/Fs in pork and pork liver samples were inconsistent. In addition, it also varied greatly in the congener

patterns of PCDD/Fs for the same class of food samples from different regions. The median intakes of PCDD/Fs via pork for

local residents in the five regions ranged from 0. 192 to 2. 054 pg/kg:bw/month, which were all lower than the PTMI value

recommended by JECFA (70 pg/kg+bw/m). Conclusion

PCDD/Fs contamination in pork and pork liver existed in some

areas of China. Spatial difference in PCDD/F levels was observed among the five areas and higher levels of PCDD/Fs for

pork existed in developed areas .

Residents showed low risk of dioxin exposure via pork intake overall. It is necessary to

take long-term monitoring on the levels of PCDD/Fs in retailed food covered the larger area in China, and comprehensive

exposure assessments of dioxins from various food categories should be further carried out to ensure the food safety of

livestock and human health in the future.

Key words: Pork; pork liver; PCDD/Fs; dietary assessment
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F 1 FEWH PCDD/Fs BT Wk i K RE P Y 2 (TEQ) e JiE (pg/g) *
Table I Mass concentration and toxic equivalent (TEQ) concentration of PCDD/Fs in pork (pg/g) *

- - S e TEQ ¥ & _
ST kY I\ ST Y Hh X A 1 EL — — — —— A R LB
KRR RAF FE i Bl T 8 T o 8 Tl JEBRAE 2L
2013 A 30 38.92(2.69) 9.43~167.80(1.59~8.99) 0.859(0.064) 0.21~4.00(0.04~0.17) 15
2016 B 14 3.73(1.36)  1.22~3994.12(0.33~1 142.68) 0.0399(0.014) 0.014~2.45(0.005 4~0.7) 1
2017 C 15 2.04(0.571) 1~6.56(0.27~1.83) 0.097 4(0.023) 0.047~0.57(0.014~0.18) 0
2018 D 6 4.77(1.46) 1.66~116.66(0.32~50.01) 0.145(0.040) 0.07~0.49(0.016~0.15) 0
2019 E 15 0.65(0.151) 0.22~47.97(0.028~14.17) 0.023 0(0.006 0) 0.012~2.41(0.001 1~0.71) 1
Total 80 8.80(1.52) 0.22~3 994.1(0.028~1 142.68) 0.106(0.023) 0.012~4(0.001 1~0.71) 17
T B S R W T 58 I I T 4
2 FEM T PCDD/Fs i Wk S8 K B Y 4 (TEQ) Wk JE (pg/g) *

Table 2 Mass concentration and toxic equivalent (TEQ) concentration of PCDD/Fs in pork liver(pg/g)*
o o N Jo A e TEQ ¥ .
ST S TR HL X 1 o 2L — — — — SRE
KA SRAFHL X FE S B R T R T AR K
2013 A 32 577.79(20.12) 86.31~314 209.35(3.7~12 099.2) 3.616(0.133) 1.51~240.78(0.06~9.27) 16
2016 B 13 447.22(22.11) 99.78~2330.1(6.7~114.63) 1.84(0.093 5) 0.42~8.23(0.02~0.34) 2
2018 D 6 336.62(16.89) 178.03~755.56(6.63~31.16) 1.313(0.057 2) 0.67~3.51(0.035~0.13) 0
2019 E 15 20.5(1.002) 2.2~283.72(0.067~5.42) 0.85(0.047 2) 0.17~3.37(0.006~0.27) 0
Total 66 337.27(14.66)  2.2~314209.35(0.067~12 099.2) 2.32(0.095) 0.17~240.78(0.006~9.27) 18
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Table 3 Toxic equivalent concentration of PCDD/Fs in pork

and pork liver from some areas of China (pg TEQ/g-fat)
X RAER ] (4F) £ SRR PR W (E

FN T 2013,2016—2019 | 80 0.106
FIF 66 2.32
I 2004—2008 WA 14 0.088
BN it 2016 A 15 0.44
W 5 5.49
B 25 1) 2017 WA 15 0.13%
RAR Al 2006—2015 WA 72 0.79
RIF 20 3.64
IR 2013—2015 iAg] 79 0.113

11+ *° PCDD/Fs+DL-PCBs [ ¥ &
2.2 FREH 4> H DX A AR B RR B PCDD/Fs Y
PR S3 A RRAE

X G 26 A b PCDD/Fs B B 43 A BRAIE &
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Figure 1
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Distribution characteristics of 17 PCDD/Fs mass concentration in pork and pork liver samples from five provinces
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2.3 J& R PCDD/FsJ# A i £ % 68 Al 1S XU P4
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HEATPEAS , S5 2 4 FroR , BANA O B Rl &
FHA% A & A AR PCDD/Fs 24 0. 192~2. 054 pg/
kg'bw/m, & FHE AR PCDD/Fs -4 0. 045~0. 479 pg/
kg'bw/wo AR, DL WHO HEFEM B H i 5248 A5t 1 pg/
kg-bw/d* AR ERE— DA T R B e e g,
A Hb X R R T A B9 PCDD/Fs £ 52 28 B0 45
AHTE 0. 006 4~0. 068 5 2 JH] .,

JECFA L& A& PCDD/Fs B PTMI & 70 pg/
kg-bw/m™ | KK M & 5 Bl %% & 51 & (Scientific
Committee on Food, SCF)#E #£ A& PCDD/Fs [ &
J& & B A & (Tolerable weekly intake, TWI) &
14 pg/kg'bw/wm] LS Z A, AR ST R A B A
X Ja B i & R AR PCDD/Fs ¥k T2
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Figure 2 Distribution characteristics of 17 PCDD/Fs TEQ concentration in pork and pork liver samples from five provinces

F4  FEAT PCDD/Fs R 52 52 A0 1FS KU P A

Table 4 PCDD/Fs dietary exposure and food safety index (IFS) risk assessment in pork

- TEQ ¥k &/ HHAR/ JEBEN &=/ IFS IFS
(pg/g ww) (pg/kg*bw/month) (pg/kg*bw/week) (LA WHO #3725 M bR i) (UL EFSA HE7E(H s fE)
A 0.063 9 2.054(2.93%) 0.479(3.42%) 0.068 5 0.273 9
B 0.013 5 0.434(0.62%) 0.101(0.72%) 0.014 5 0.057 9
C 0.0233 0.749(1.07%) 0.175(1.25%) 0.0250 0.099 9
D 0.040 0 1.286(1.84%) 0.300(2.14%) 0.042 9 0.1715
E 0.005 97 0.192(0.27%) 0.045(0.32%) 0.006 4 0.025 6

HAEION 9 24 A58 5 TW L PTMI 4504 19 1 2 1

FAH R8T RZME I HEA PCDD/Fs 5 B e e X
5 Ak TR K o BEAh  ASBE ST A M X R
WA A AR BN TR bR v 1, R IR R A
(1 T 45 58 R Hh PCDD/Fs 14975 Y K7 X £ i 22 4 11
DR 85 /0N o AEL T S R %, AR 00 Ja R £
Zir Ry o — 2R R S v R AT
PCDD/Fs Ji& £ 2% 8 S AR PP Al OF R &G H B HE
o 15 G 3 P B AR P R S Y G R R
AR 90% LA L i 3% 3= SOR IR T s P 1k
Yy X TEAR KRR L ARAG 7 AN PCDD/Fs i £ 2
i RV o BLSh , A BESEAXT PCDD/Fs AL &1
AT M IR RS IR R A AL B Y
(Dioxin-like polychlorinated biphenyls, DL-PCBs) i
T 8 KUK o PRI o Ok o7 B 0 I S K HC S B ) &5
B TF R AR Z Bl 3y P 2% 3 00 XURS BT A S DA T
BE G il R £ 22 A LN A

3 &g
AT BE R 3 T O3 TR N R I RE
TEGE B e B K AT I A, e BT Y K

BT RE b A A — E R Y SIS g, SR bR R
T A A B 249% 5 22 5F S 3k M DR Y S T RE
il P W A v B KT W] TR R A X, AP TE
B 9 23 (R 2 S o PR PR S R A B A
BT WHO BLUE R4 H i Z 8 A B W TN AE
T B H R 2 o e P ROR AR O
SUB A, T R W SIS Y KOT By R 22 MR I, O A X
o T i DO TR T e W e L 1 25 B
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