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Multielement analysis and health risk assessment of harmful elements in
4 kinds of poultry pre-made dishes sold in Beijing in 2024

ZHANG Ni-Na'*, SUN Kai-Qi", LIU Li-Ping'?, NIU Yu-Min'?, SHA Bo-Yu', WANG Zheng'"

(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing Center for Disease
Prevention and Control, Beijing 100013, China; 2. School of Public Health, Capital Medical University,
Beijing 100069, China)

ABSTRACT: Objective To study the element distribution characteristics in 4 kinds of poultry pre-made dishes,
including chicken, duck, visceral and claw sold in Beijing in 2024, and evaluate the dietary exposure risk of harmful
elements. Methods Inductively coupled plasma mass spectrometry was used to determine 14 kinds of elements in
46 poultry pre-made dishes sold in Beijing. Pollution index method, target hazard quotient/total target hazard quotient
(THQ/TTHQ), hazard quotient (HQ), hazard index (HI) and carcinogenic risk index (CR) were used to evaluate the
health risks of harmful elements. Results All 14 kinds of elements were detected in poultry pre-made dishes, with
median content of aluminum, manganese, boron, chromium, nickel and molybdenum exceeding 0.01 mg/kg. The
detection rates of harmful elements were as follows: Arsenic (100%)>chromium (97.8%)>lead (41.3%) and mercury
(41.3%)>cadmium (39.1%). The content of these elements were all below the standards of the GB 2762—2022
National food safety standard-Limits of pollutants in food. There were significant differences in the median values of
14 kinds of elements among 4 kinds of poultry pre-made dishes. Among the visceral pre-made dishes, the content of
vanadium, manganese, cobalt, arsenic, molybdenum, cadmium and lead were the highest. Among the claw pre-made
dishes, the content of mercury was the highest, followed by lead. Among the chicken pre-made dishes, the content of
arsenic and lead were the lowest. The median chromium content in 4 kinds of poultry pre-made dishes showed little
variation, but the average chromium content (0.10 mg/kg) in chicken pre-made dishes was approximately twice that
of the other 3 kinds of poultry pre-made dishes, with Kung Pao chicken exhibiting a notably high chromium
characteristic. The pollution index for lead, cadmium, arsenic, mercury and chromium were all less than 0.7,
indicating that the sample was not contaminated with harmful elements. For the assessment of non-carcinogenic
health risks, 2 sets of assessment methods from the United States Environmental Protection Agency and the World
Health Organization/International Codex Alimentarius Commission were employed. The THQ/TTHQ and HQ/HI
assessment values for cadmium, mercury and chromium were all less than 1, indicating that the risks were at an
acceptable level. The results from both assessment methods were consistent, and both identify that Cd posed the
highest risk in visceral pre-made dishes, while Hg posed the highest risk in claw pre-made dishes. The CR of Pb in 4
kinds of poultry pre-made dishes was less than 1x107%, indicating no carcinogenic risk. The CR of arsenic ranged
from 1x10°-1x107* indicating an acceptable carcinogenic risk. Conclusion The health risks posed by harmful
elements in 4 kinds of poultry pre-made dishes sold in Beijing are at a safe level. Although the detection rate and
content levels of multiple elements in claw pre-made dishes are relatively low, the mercury and lead contents in these
dishes are at a higher level among the 4 kinds of poultry pre-made dishes, which should be recommended to
strengthen monitoring.

KEY WORDS: inductively coupled plasma mass spectrometry; poultry; pre-made dishes; multielement; harmful

elements; health risk assessment

0 3| = HARGERFANE, Al e e 0 AR 0 s A i A,
BEINZEAE BB, JERTEM R Z— &8 P (Mn),

RS N AA AP DRZEE . IR (Co). Hil(Cu). #(Fe). #H(Mo)SFdhiti BFRILE, A
SHEN B2 I ZE R s, PERE B b R R, T 2 Z A EE EEEA 5 B (ND). 23(Sn). BA(Sb). $A(Cd).
HX RS B L 2RO H i B & s TR E R (Hg) . H5(Pb)%FAE o 70 3R PN 5 A7 76 F IR e e fih o,
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FH1TE

Tl TR RAR L TTICR, BB S aH AR
Pb. fifi(As), % (Cr)%Fmsic R H A Z R G #IE, W)
RN N 15 R TG . DNA L BRI RS, 5
SN B AT s T iR R & AR BES R,
BRSO - R Qi P STE W EMKE 3.5 pg/dl, 1
ARESEULEINIRE S FRE . AT R St gy
Wil A FH IR BRI — A R, BSEE A A
B SRR 4 T R AT R OB - i LA AR ) SR
HRAE RO S A A DU 3 A 1o R X
HEEAAAEY RN R AR Cr. Sn.y
Sb AE 4% AR I T3R5 1 Bt 5l e TR A 1R RV A T
R WAL =X, X SEHS A BE 2 ok I S A 15 Y )
R, TR o 2 BUAE 5T B 4 R S R S 32 BN [ AR
JE/) Pb. Cd. Crigiel,

BRTHISEE RS A LSS s di B A, B R
AT PR AL G v TR S B TR Z T S B Wil . 2024
AR AT R AR E B AR 2R A A U R,
BB AL R B, RN
BRI RS o, & A S T G R AR R IR K B
5, WITE 2015—2017 43R E 10500 R &EBRGE . 4. F.
AP FE LB WSS R, Pb ZEXY A H(2.48%) . Cr 7Y
A (2.57%) AR A i, As 7ERS P(1.00%)FIT5 4 (0.86%)
HBERRA R 2 41 X 2575 B B AP E AR
YR A LB, BE P Pb AR IS Pb BB ERZ A
2.2, 16 6 KA E G R i m ! & B IR B v i 1
BHGUOK RS R E LR 0 FERIR, B AR AR
MAKHAERB RGBT R B ERHERN TN ESE
FpREEIEE T E, A BB AR A T2
JCR SR, VRN A FEICER MR XK ACE, AT
SR A E A A FR AR (I R

AWFFRGAL BT 46 PFERBURRTE, KRR
A 45 F R B3 ¥ (inductively coupled plasma mass
spectrometry, ICP-MS)#ll ;£ #I(B). Co. Mn. Mo. 4R(Al).
#L(V). Sn. Ni, Hg. Cd, Cr, As. Sb. Pb 14 FIiJCE, %
P WA NIERIZEIR 4 DG HroCRAFE, FHEE
IR 15 G AR BU(P) R ZR B 15 G35 B (P PR AR i v A
TCE MG YRR, HE— 2 LI FR G F & B (target hazard
quotien, THQ)FI 2 i1 ¥ 47 f& F & ${ (total target hazard
quotient, TTHQ). &3 Fi(hazard quotient, HQ). f&FEF5%k
(hazard index, HI)HIEU& KU 4 45 (carcinogenic risk, CR)FF
B BAERREXUK: . BFFRE IR B e R B T S A 1ol 225 2%
& JE T ER 5 YW RO AR ER M T THR HE SR .

1 MR5ERZE

1.1 HEREXE
2024 4 4—5 A, FEILETTNZ KBTI R KRN B

R 6 B EIE RIS 46 (& RHHEE Kbl 7
1), AR hRgs BN R 4 JERESL, Horbxs Py i
SEAE 25 1F, EEAFOKENS . CUKAG | ERAG TAE; MS A
KIHA 7 4, FEMLFCHER | IS8E . MBS N
WERHRIES 8 fF, FZMF R . B, T
A 6, FE SR RUTCRIRS 4
1.2 XBE5RH

NEXION 300D H J2% 4 & 45 B 7 A 5 3 1% (36 =
PerkinElmer 23 ]); Mars5 I TR (GEE CEM A H));
BS 323 S T4 2 —H,F K- (#2[F Sartorius 22 #]); 8010G 4
ZH YU RENL(3E E Waring 2 H); VORTEX-5 JeiR iR & #e (15
I H AR DR AR 15 A FR S FD); Mlli-Q2150 4 A B
K Kb 3 7R G (3 1R 2 A A ] )

ZIURE MR (W 100 pg/mL, As, Cd. Pb,
Cr. Co. Mn. Sb. Mo. Ni. V. Sn. B. Al, W4 mA
ril); He PAICEARMEE (TR EE 100 mg/L, FEER
2WESERE); ZoCRIRG WARAR R E 10 pg/mL, £
(Li). #t(Sc). #4(Ge). 42(Y). FRh), #(In). £X(Tb).
Bk(Re), BL(Bi), HETTHERIEIEEL] WBR(OHTS, B
BILATD); HEARGB0%, g, E2ER R
B
1.3 XWHE

218 GB 5009.268—2025¢ & b & A FE ZARME B dh
ZICEMMGE ) HEE—k, R ICP-MS Ml 14 Fioc &,
URE T B R A 20 3%, HERIFRER 0.5~0.8 g FR 5L B TR &
THAREER, A 6 mLASERAN 1 mL i EALR, INEiE2h,
AR 0 A AN e 00 b ) R T R R I A T 90 A o T i
SEEEBRHI B, RS TE IR ERSE 25 mL 1RS)
%, e 528 . ICP-MS TAES B TAER N
MR, SRR 1500 W, S5 FIRSIRARIG &
4 15.0 L/min, #B AR E N 0.4 L/min, AR
Wi 0.8 L/min, 45 Jy 40 r/min, & EE RE 3K,
1 ug/mL (8% (Be). #fi(Ce). Fe. In. Li, ££(Mg). Pb.
ORISR, B R EOE | Ak B AT
PR ES AR R B T RS, L 1 ug/mL 19 45Sc.
103Rh. 115In, 209Bi HHNFTTEKIE, RKNEEH . £
TLEVRMERS . B UEPRHEY) T AR AT, SRASMRTEE
i, DRI U ESCH 1) o
14 BERZBEREZEXKTENSE
141 HERAMNKAAFLE T RRIUEN

TR B — A E RGP R P, TEM 2800 Eou
FZEA TG YL RE R P, AR (D).

P=Ci/S )]

PCZ \/ (Pave2 +Pmax2 )/2 (2)
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K PO EICEICE | M5 YRS C A F oo
FOURE i MIE & &, mg/kg; S WA FEILRICK | BIPRHERRL
1, mg/kg, 4R GB 2762—2022 £ hh 224 B hrifE £rhh
s YRR ) v PR R PRI ke R £ SRR 1 T OT
FH AL, As 4 0.5 mg/kg Hg 4 0.05 mg/kg .Cr 4 1.0 mg/kg,
XGPA. HE RN EE T T SEE Pb 2 0.3 mg/kg. Cd 24 0.1
mg/kg, WIEZEHHIZES Pb 2 0.5 mg/kg. Cd 4 0.5 mg/kg.
M OP<0.7 BEOEFAKFE, 0.7<Pi<1.0 B &KL,
1.0<P;<<2.0 B} 3R FE, 2.0<P;<3.0 B}y R EEi5 YL, P>3.0 Bif
N RGP,

KQ)H: P LG TG YAEEL Pove HH—ICR T 455K
SEBIE; Prax M JCR TG YR B KM . RIS PN
FEICRGATTYER, ok 5 MER: P<0.7 KI5,
0.7<P.< 1.0 N5 Y5 BR, 1.0<P.<2.0 N2 EET5 YL, 2.0<P,
<3.0 APEISYL, P>3.0 HEETGYL,

1.42 & R4 XA A F KRN

(DA A PE

i F 35 1B 3R 45 & 3 & (United States environmental
protection agency, USEPA)#E## ) THQ F1 TTHQ P &%
T A AR b2 B0 4 AR BuE R, #IAG) .
(AitH.

THQ:CXEFXEDXIRXCF 3)
RfD, xBW x AT
n
TTHQ= ) THQ 4)

i=l

K. CHAFEILRITERWE S, mgkg, EF NRGE
F5i 2 (exposure frequency), —4: 4 365 d/a; ED N #&EZ ]
(exposure duration), B AA 70 a; AT A-F-35 % 5% B 1]
(averaging time), &M A F-IHF 70 4315 K 25550 d;
BW AT (body weight), 7 61.8 kgl®®; IR % H 1
A (ingestion rate), KA 2023 AR ERFEANSE
NI 2R i, 4 17.8 g/d!"Y; CF JyE# K ¥ (conversion factor),
N 1x107° kg/g; RfD, K28 M5 A RS0 2 % 7 & (oral
reference dose), Pb. As. Cd. Cr, Hg %354 0.0035. 0.0003 .
0.001. 0.0009 1 0.0003 mg/kg « d*, ZFEETEEA
HAEEOE KBS AN TTHQ, 4 TTHQ<1, UHIATELE
B AR, TTHQ>1 B, 3% B R 308 XU &b F A w257
Ko

il 8 B 2 A AR E I R R AT R AR
(World Health Organization, WHO)/[E R £ i i #iL 25 51 2>
(Codex Alimentarius Commission, Codex)f{J 3k 7 s, itk
KAl WHO/Codex S ITATEXT B R THISE T A FITER
AT # IS, DL HQ A HI X & & fat B 48 S {H
(health-based guidance values, HBGV)J A & IC K #1T XUKG:
FRIERG, MR R, THRATHG)~T).

_CxF
Exp= W Q)
_ Exp
HQ HBGV ©®
n
HI= ) HQ; 7

i=1

K(5)H: Exp Rk H %72 it (estimated daily exposure),
mg/kg bw day; C I EYHI5HYIIN & &, mg/ke;, F M HITE
nH P, T 0.0178 kg/d; WRPPE{KEE, y 61.8 ke

FK(6)H: WHO/ER A B KR B T A b 21 208 5 s 3k
E % RZE 514 (joint Food and Agriculture Organization of
the United Nations/WHO Expert Committee on Food
Additives, JECFA)A S H Cr (g HERs 08, FHRES T As.
Pb (45 Al i 32 $% A, B RT Cd. Hg #1755 X
R iTAli . Cd R JECFA HEFFEAE ) HBGV, &€ 51 i 52
FEALN 25 pg/ke™, Hg RAITEHLRAYE & B A Z 3
BN 4 pg/ke™), AAIHTE R Exp X A H 2R R
0.00083 mg/kg bw day. 0.00057 mg/kg bw day, HQ<1, 3
R TR B R ACE R AEAE ] DG A I RS, HQ>1, oK
MR R KV AT REAAE VA M R XU, 579 [ DG

Kb HI TS 2R oo R A RS0 XK,
HI<1, ARG 288 KU AT 332 1, HI= 1, ARG 2
2 XUR R TTHEZ 1

() KBS PN

K CR PN & 2K T S v Ak = 30 4 Jm oo R 3K
TR, PR 5 2 WA(S).
CR=C><EF><ED><]R><CF><SFa )

BWxAT

() SF, WA AR EIE R AR T, Pb, Cr. As
B SF, 4354 0.0085. 0.16. 1.5 mg/kg » d?*, CR>1x107*
B SRy A B 4232 B 0B AU, CR FE 1107 5~1x 107 JE Bl A
AT 1252 (B0 RUKE, CR<1x 107 Ay ] 2 W% (1 308 KUK
L5 #matE

{1} Microsoft Excel 2016 HE1 45 15 FZ14], SPSS 24
HAT A 5t . R CNS-knowall FJ#lfk R 1B H
“agricolae” 2 G E AL AR Bl o AR TH S FRAICHE LA 172 #6 s R
TS

2 HR55%

21 BEMFIXEF WHRTRISESH

14 FOCRAEB R TRZEA h 423k, 258 WE 1.
Mn. As B4 H# 100.0%, B, Al. V. Cr. Ni, Mo i
HE KT 70%, Co. Cd. Sn. Pb. Hg M4 3/ T 50%, Sb
I 1 RS RZE TR ZE S PR, B H SRR 14 FloT
TrEERWMK, CE 6 FotE TP AER T 0.01 mgkg,
MRBN/NHEFAK K R: AMn>B>Cr>Ni>Mo., & i 3%
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B 2 4 R I 2 4l

FH1TE

B EILE B HER As (100.0%)>Cr (97.8%)>Pb., Hg
(41.3%)>Cd  (39.1%), & = * 7 {5 th & 2 K K
Cr>As>Pb>Hg . Cd, YT GB 2762—2022 $iE IR B A, *¢
FAHEERIA 100%.

14 FOCR B R RECN 46.4%~198.4%, KT,
R HERT 90%1 5 FotE Mn. As. Cr. Ni. Mo
1, Cr. Mn. Ni. Mo SAEF REHIRT 100%, AR
S, ULHTX 4 FhoC R AERE S B WO R e, e AR
As TEFES ARG, AR R BRI (46.4%), ULHIAE
mn T As IBR AR T R ey, S ELVE RO .

2.2 4 EXBETMBIKES 14 FT RS HIFE
14 FIICERTE 4 FEITUHIHE Ak R AR R KL

W2, S3AE, V. Co. Sn TEMYAZE . NIFETREISES
HRORS: H 8 R TG PSRN TS, Cd R IR T S5 vh s
R T A 3 BTN Pb. Hg fEIER | K
TS v H 25 g T DY RIS A R T 22 Sb AUAE
X 2R TS h RS HY; Cd. Sn. Sb 7E2E T TS A hiy
KA H, B Al Mo 7% RIS S8 A HH H R B B A3
il 3 BERTHIRS . 4 RERAHIRE h IO RN a5
KRS, B EICEANS TR A R R,
X RETR A T 14 FoCR TR, H 8 FucE kxR
KF 70%; WIEREHHISEE PR 13 #ocE, Hep 10 foc
FRHRKT 70%. PR IUHEERE 12 Foc, 7 Ffoc
FRHERT 70%. HFIEBHEA PR HRRAR, 1
Rt JCZE Y Cr, Mn, Ni, As 4 FIOCEK R KT 70%.

R1 BEWFEEF UMTRSE
Table 1 Content of 14 Kkinds of elements in poultry pre-made dishes

JLR I fE/(mg/kg)  PhifH/(mgkg)  f/MA/(mgkg)  fK{E/(mg/ke) SR % BRI %
B 0.570 0.270 0.025 3.770 76.1 164.5
Al 2.26 1.70 0.10 7.83 76.1 96.8
\" 0.0081 0.0078 0.0020 0.0210 78.3 61.5
Cr 0.0740 0.0430 0.0050 0.8900 97.8 184.5
Mn 1.55 0.92 0.11 8.85 100.0 112.7
Co 0.0054 0.0010 0.0010 0.0280 47.8 127.4
Ni 0.0890 0.0420 0.0050 1.0300 97.8 185.2
As 0.0110 0.0100 0.0051 0.0310 100.0 46.4
Mo 0.1200 0.0360 0.0025 0.9900 93.5 191.4
Cd 0.0033 0.0015 0.0015 0.0210 39.1 104.9
Sn 0.0028 0.0025 0.0025 0.0160 32.6 70.9
Sb 0.0054 0.0025 0.0025 0.0190 2.0 88.7
Pb 0.0083 0.0020 0.0020 0.1000 413 198.4
Hg 0.0095 0.0015 0.0015 0.0360 413 117.3

R2 A XBETHREP A REEEMTRRY
Table 2 Detection rates and coefficients of variation of elements in 4 kinds of poultry pre-made dishes

B 4 4 P Pk %1

LR K% ERFH% BEER% TREREU% KBhR% TREAR% S BEE% TRREU%
B 84.0 133.6 71.4 81.9 75.0 753 50.0 104.9
Al 84.0 76.9 85.7 59.2 87.5 88.4 16.7 127.2
v 84.0 56.6 57.1 75.4 100.0 54.0 50.0 81.2
Cr 96.0 180.8 100.0 435 100.0 44.1 100.0 36.0
Mn 100.0 122.3 100.0 543 100.0 73.5 100.0 86.3
Co 52.0 123.9 28.6 140.3 62.5 85.9 333 192.9
Ni 96.0 174.4 100.0 44.0 100.0 76.9 100.0 111.6
As 100.0 453 100.0 42.6 100.0 45.4 100.0 27.1
Mo 100.0 173.9 100.0 213 100.0 145.6 50.0 115.5
Cd 36.0 119.6 429 44.0 75.0 46.4 0.0 0.0
Sn 56.0 72.8 0.0 0.0 12.5 103.8 0.0 0.0
Sb 4.0 88.4 0.0 0.0 0.0 0.0 0.0 0.0
Pb 28.0 74.8 42.9 159.0 62.5 160.4 66.7 68.3
Hg 28.0 1493 28.6 143.8 75.0 74.6 66.7 74.7
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14 FOCETE 4 BERWHEE DS REBA KK
25, B, Cr. Mn, Ni, Mo, Cd. Hg 7EX8ZKHHIZES
AR R R K, AL V., Co 1EH I A PR &
B K Po 72 IE S IR TR S5 AR S R AR, B
V. Co fEWNEZE I SEA 748 5 R4/ Al Mn, Ni,
Mo 7ERS RIS A AR S R U/ N XTSRS
H Cr (A8 5 R B T A 3 BB KBNS, K7 4
LA b A S AR R 2 AN R BT R,
MR 2 ABEBHEE, XREBHEER Cr WS R
(84.9%) 5 oAt 3 J B AT A 1 HUAE AN 4 F5 1% 29 2. 4%
HCZTR, W R ST S8 A Sl R A o— | TR AR J A %o
ey o, S PR OB SR A T R e R, XSSO R
Fr AT FEAR A oh, DR G R A R A S R BRI
fCTFHofth 3 KBRS .

4 R ERWHEA P 14 MRS REIE 3. S
WHROIME, 4 RERFHSEE PO T RARKER, H
NIEZETR RS CE SR, V. Mn, Co. As. Mo,
Cd. Pb & t¥h 4 @RI SE A h e, WG R SIS

A BLAL NI, Sn &N 4 KRS P, A
As. Pb FrE NG FITCKRHRIEES TR TR, B,
Al, Cr. Mn. Ni. Mo ¥4 4 & HKHHIZEE P HEAL, H
Hg & s, Po SabkE . HEHESEUG R e 14 Fh
TLEGENANZESE, Al, Mn, As, Mo, Cd, Sn, Pb ¥
P<0.05, BLHAIX 7 FOGETE 4 @IS HA 4
25, FITEHHZE T AR ERT HA 3 &2
il 2B (P<0.05), FHorb 530 (R S 5 E % L i B4R 2%
ZE5(P<0.01); WIEKHHIZEA T Mn &l & & T3
JIK TR (P<0.01); WIERFIHIES h As 2% &
TN | HEIRETR S A (P<0.05); HEIRE M S5 A
Mo & it i KT N IEZE T 36 (P<0.05) | i B &I F X
T 22 (P<0.01), B A 28 11 3 Hh Mo % 8 2 1%
TG R KT S A (P<0.05); A HHIZEA  Cd & it i
5 T P 2K TR 3 (P<0.05) . M 538 T K 13
KA (P<0.01); MR HHISEA T Sn 7 ik 2 = TR A |
F TR A (P<0.05); AGRATHIZEE T Pb & & ik %
T HNE. EIREHIZEE (P<0.05), 45RILE 1.

R3 AABETMEREF LRSS

Table 3 Elements content in 4 kinds of poultry pre-made dishes

- el sy P 2
TR iffifmgke)  Hmgkg) L (mgke) M/ mgke) T (meke) B mekg) T (meke) i (me/ke)
B 0.47 0.89 0.17 0.21 0.17 0.18 0.13 0.21
Al 3.24 3.09 1.38 1.16 1.89 2.19 0.10 0.21
\% 0.0080 0.0100 0.0041 0.0055 0.0088 0.0095 0.0043 0.0061
Cr 0.044 0.100 0.048 0.043 0.043 0.044 0.037 0.038
Mn 0.70 1.60 1.21 1.03 2.00 2.58 0.41 0.54
Co 0.0020 0.0100 0.0010 0.0056 0.0042 0.0055 0.0010 0.0056
Ni 0.050 0.120 0.034 0.037 0.044 0.055 0.021 0.047
As 0.0097 0.0100 0.0110 0.0110 0.0140 0.0150 0.0100 0.0097
Mo 0.0460 0.1400 0.0290 0.0270 0.0550 0.2300 0.0078 0.0130
Cd 0.0015 0.0037 0.0015 0.0023 0.0040 0.0043 0.0015 0.0015
Sn 0.0067 0.0074 0.0025 0.0025 0.0025 0.0039 0.0025 0.0025
Sb 0.0025 0.0030 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Pb 0.0020 0.0034 0.0020 0.0120 0.0120 0.0210 0.0083 0.0078
Hg 0.0015 0.0080 0.0015 0.0075 0.0140 0.0120 0.0170 0.0140
o000, = . ST T 23 AETRISREETN
_ Looool] [k “%%Eé X & K HIE A AT % TC % Pb. He. As. Cr. Cd
< 0.1000 WK ISR I 4, S TITH PP T 0.7, 208
= .0t00f{ (T I LI i M. - : AT AR, PP KU B He>Cr>As>Pb>Cd., 4
40,0010 [ il KB LT A W0 F SIS P BN T 0.7, BESLER
0.0001 ZEYe, (HANE, HTCETRSEA N Puy. Pro W18 T3

B Al V Cr MnNi Co As Mo Cd Sb Sn Pb Hg
TCH P ISPIZE. 4 RERPHRIEAN P/NT 07, AT 44

KV, FEZEH Pe R EN/IMIUCA 5 TS ALIE > 1A 56>
KPR ITIRE . 4 REXRBRSA D 5 MAETRH P,
Xb Pe B TTRRR 22 KR, DR 2, WGP WG 2E B A

e A FOREA BENE T, P<0.05, ** LR B &2 5, P<0.01,
P14 REEBRISA T 14 FoR I8 5b b &l
Fig.1 Index coordinate chart of 14 kinds of elements content in
4 kinds of poultry pre-made dishes
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Table 4 P;and P of harmful elements in 4 kinds of poultry pre-made dishes
2 Fx Peo Pca Pug Pas Per 15 L K- P. LAY
XA 0.0067 0.0150 0.030 0.019 0.044 i 0.035 ey
5 A 0.0067 0.0150 0.030 0.022 0.048 T I 0.038 o
AE 0.0240 0.0080 0.280 0.028 0.043 T 0.20 g
FEIN 0.0280 0.0150 0.350 0.021 0.037 H T 0.25 g4
SEH{E 0.0160 0.0130 0.170 0.023 0.043 i 0.13 b
BCr @©Cd 5 &% He,
100 - — N
24 BERZBER|J|EXNKITFMN
80 L 2.4.1  AEBE R IEM L R AT

ar 40
20 L o
0 2
A E 9]\
ThISEAE S

K2 4RELRBEIRADAHEFECEK P TR
Fig.2 Contribution of P; of harmful elements in
4 kinds of poultry pre-made dishes

B P, BTk FHEE  Cr>Hg>As>Cd>Pb, TN, 5 )TETH
HISEE R P oTlkEHEF 8 Hg>Cr>As . Pb>Cd, 8B4 A F1
0 R TR S A O R & AR R, 5 E A Cr,
M PR 2 RS TR S oA F oo R & R A, =

43 5% ] USEPA 1l WHO/Codex AR )5 vt A 2
JCE AT B RS IEH . LR A{ETTHE THQ M TTHQ
{8, Cd ¥y THQ 7€ IS Hil i 525 Hh 5, He 1 THQ 7E%
JETHI A i, Cr iy THQ 78 4 K@Kk B h
PEAL/N; 4 KB AWHIAN TTHQ thREI/Nhy: WIESE>
FTEESMG A>3 P2 . THQ Hl TTHQ 2#K/N T 1, 1itH
4 RBERWRREHIAFEAFILE Cd. Hg, Cr BAEEL
PR, SRS,

P AETTS Exp. HQ #1 HI, 53 IL%E 6. Cd 1Y
HQ eI 3 A H e, He B9 HQ 7R T il il 3%
B 4 KERTWHEER HI {7 FIICESNE
>, A2, Cd. Hg (0 HQ &H/NT 1, W] 4
KEEWHZEET Cd. Hg HREK VLRI ER
TRERERUBSE . HI 23/ F 1, 38 4 KERTMHEEEF Cd
il He A RERNRE 22 1), RE7EfREE,

RS5 4 XBEMFBIEEPAETLEN THQ. TTHQ 7 CR
Table 5 THQ, TTHQ and CR of the harmful elements in 4 kinds of poultry pre-made dishes

2R THQ TTHQ R
Cd Hg Cr Pb As
XA 4.3E-04 1.4E-03 1.4E-02 2.5B-02 4.9E-09 4.2E-06
5 4.3E-04 1.4E-03 1.5E-02 2.8E-02 4.9E-09 4.8E-06
A 1.2E-03 1.3E-02 1.4E-02 4.3E-02 3.0E-08 6.1E-06
#JR 4.3E-04 1.7E-02 1.2E-02 4.0B-02 2.0E-08 4.5E-06
FHME 6.1E-04 8.2E-03 1.4E-02 3.4E-02 1.5E-08 4.9E-06
FT6 4XBAMBFEEPHEETEHEMN Expy HQ F1 HI
Table 6 Exp, HQ and HI of the harmful elements in 4 kinds of poultry pre-made dishes
e Exp/(mg/kg bw day) HQ -
cd Hg cd Hg

X5 P 4.3E-07 4.3E-07 5.2E-04 7.6E-04 1.3E-03

85 ) 43E-07 43E-07 5.2E-04 7.6E-04 1.3E-03

PIIE 1.2E-06 4.0E-06 1.4E-03 7.0E-03 8.4E-03

1IN 4.3E-07 5.0E-06 5.2E-04 8.7E-03 9.3E-03
- E 6.1E-07 2.5E-06 7.4E-04 4.3E-03 5.1E-03




11

SRURII, %5: 2024 4EJU T 4 RERTHI G 20K 00 A F TR B X TEMN 109

242 HBEREFNERIH

BT AT Po. As BIBUE R TN E5 R L3 5.
4 BELXBHZER CR 284 As>Pb, As i CR S+ F
1x1075~1x107*, Ry A #2232 B9 B0 AU, Pb Y CR<1x10°°, 4b
F IS ALK

3 fREHie

14 FPOCRTEB K BUHISA PR H AN 100.0%, Hr
Al, Mn. B, Cr. Ni, Mo & &M, 4 KELRTHIEE P
JCE SRR, N TGS R
JCE K AL WHE. FETCRHHIEE & R RS e EN
Mn. Al. Mn, As, Mo, Cd. Sn, Pb 7 ML 4 K8
KA A R E S, WIEEHH AR TR &=
i, Mn, Mo. Cd. As. Pb {3 5 T HAh2E 5 & 2L Wi
KA (P<0.05), ¥ INFHIZEAHICR & RmMAIL, Al. Mn,
Mo. Cd He i F LT H A & 3 (P<0.01).

SPAEEILER P, As. Cr FEE I HUHIA w6,
Pb. Hg 7EMIE . 2RSS ok Hh 3 e o T XS A
5 R ST SE A, Cd AN IES T SE A TP G s, 3
TR HIEA R ARG . SIENEATEFCEK
R, ARYCREMAG N LK TREE 5 Fig EICRKG
HER BT 2021 A KSR T RS 1A ¥4 e i 2 G H R (As:
11.54% . Hg: 3.85%, Cd: 0% Cr: 73.08%. Pb: 19.23%), H:
H As. Hg. Cd K 35 T R i 8 A i 6 £ L B
Cd TEARERETRISEE TR B RN 37.5%, KE] 2022
SEINZRE G & A Cd K % (4.38%)11 8.5 152 Cr 1
ARG TR 2R T 3 TP A A H 2R.(96.0%) F2: AR AR b X Jh A6
30 IS P (16.7%) Y 5.7 £i51°0), FIIA FEICEAEARUCRE
8 PSS TR A PG B R, A3 AN .

Feds 5 Ff EoL R AR P AL, Cr fE S TS b
Srfs, Cd, He Sradmdif. 00E, WIEHHEEE
HHECR SRR TR . WA ST 3 E,
Cd. As. Pb &itfE 4 KRERWHEAE P& WIS
PR E ARG, B TR SCIR[28] R 1E Y
JFH Pb, Cr. Cd &t FERS, ZHE N 16 MR
SRR NIES Pb. Cr. Cd. As. Hg 3558 25 T3 gy 2%,
ARYCREEB NI HHIEA A FICHE As. Cd. Pb, Hg
i TR RRTRSEAS, SRR S SO R E A &
THEECES TERE 2.

HTKHR AT He SR, Pb MR, L
WF AR RS, ORI FE S AL 3 2 & 7]
RERRRIES, RINZICRIK RS BK 5
ik, HATXH &SNP A EICR ' ScikifuE 50, B4
SCHRBERG hIE  BE rpoA FE LR R LR S R B, X
JRZHIN TSR KEG Po S A BT, A
IR & A B Po THREPY, SCER[31IE WS B+ Pb S it

BT A, IESCE MR RSN Pb AW EE
A o ARG P TR TR S A 2 R A S RUR, L
T AR R IR L TR SRR, ARG T i 3RS ]
ek T Pb. Hg MOEE 2NN EH-EE I,
ST R SRR B IRIE

AP 4 ZEEHRHHIZES T Cr it A ERA
T, WAL E. FETEETRESEE T Cr SaIfE S ey
VLAY, (EASRZEHERA T Cr SRR OAER 2.2 15, A
2B T LR Er i Cr BRHE(0.89 mgkg. 0.35 mgke),
BRI 20.2 550 7.9 1% . & RIHISES T Cr 1975
YL RT Rl FZORUE T LA T ()& R EA R 5 A
JIAE, 2022 4 AR A8 A VR &5 PR W I v o 4 ¥ ek v R 5
9, Hob Cr IS AR Eh R ROR, B Cr AR 3 5k
i) T A R R A R S Y BRI 2 — AR, SCik[32]
HOARER X 49 & SRR AR DR Cr & s 1
H936.7 mg/kg, KENVARAEPRBRE 3.6 fiF, BUEBIREN
33.3%, Cr {5 Y™ 5 ; () A THE N LI R85 iR
£ Cr i, AEWH Cr 1947 il 5 k3] 10%20 A
FETAG K TR 5 ol 3SR B3 DRI i T RS ol B 2K W SR A
W Cr BYAMEPETS YL RS o (AR5 R X 8 S il S 5
MARRIEA T X RS A, B BB R B T b, I T v A
WHZEA R Cr PRERR, XM REAV AR FEAR
Jia L

XA RZEHHISEA T Cr &l — 0 SR, 7251
BR 2 ANEHHESS, 4 FFEORXS T Cr 2 54418 (0.072 mg/kg)
AT F HoAth 19 RS R ST SEAYIME (0.051 mg/kg) 41.1%,
FIHE Cr FREIFAERAR, WTRE S SR AR (1 J5URHEC A1
Ko MEN BN T W EZROR}, fE2EXT Cr 10E SERE(E1S
Keid: o ZUWFFTIESL T AN Cr AT HR A BEGHE, 4
m, —WiEF A R E e E RERE R &
B, TERIAAEARES T, Zn, Cu. Cd &FFAR#ER, Wi Cr
JE O — R  EARFR A (1.0 mg/kg)Bye =P, 5 —T54t
X LA B AL A TS YL At R I, KGN 5 FhEE 4 )E
i, Cr (& B E(0.33 mg/kg), HEME—HIUBARA TR
(FEARF R 5.0%)7 . s45 15 30k [36] I 98 4518 — 3L,
FWIIEART Cr HAT BRI 5 A28 ) A AN ) STk b 41
FIfEAE Cr S RAFAEZES, WSCHR36]F 0 0.18 mg/kg, 3C
BR[371H A 0.71~0.97 mg/kg, (A3 R E & T A h AR
KRS Cr S EYMHEO0.1 mgke). MM, BT h
MIAE: Z 2 KRR, RS FEUKMRK, Al Cr &
W AURAR . I, ZRG B B, WIBHERTEAE B S8
BES T R Cr & it i T A YR A Ay 2R

AHFFE 558 USEPA 1 WHO/Codex 19 Fift UG 1
FRAEZR, X 4 8@ HHRISEE A F oo R 1A ZUs R
Bt AT TR . BIRP T35 PR 25 5 B — 5t USEPA
HIPEHTHE bR THQ. TTHQ 1 WHO/Codex HITEH 1545 HQ.
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FH1TE

HI#/0F 1, RA FICR M IEBUR KB ITE 2 2K,
BN, WRh T ERSI Cd FENMESS . He 75T
r ) RS DU 5 o 3R T R P A A R 1o A
15 Y 00 I B B R OK T 5 R R Y 4 B H (RID 5
HBGV)Km ALK, WiFp k7 e i - HAa —8h:.

RPN )5 1 PP 45 R A 25 5, R B AR AE XS
i Z R0 AT T IC R IR A 5 28 0 XU 48 A5 VAL 25 SRR [,
USEPA HEZLF (Y TTHQ HEF h: MEZE>2E A>T By
F>GAZE; 1 WHO/Codex HEZENAY HI HEFM: %K
F>NMESTG 2 . g, KU HET AN . FE LR,
EHEEERYNENIAE 5E 2 BERE FIARE .
s Cr 98N E, USEPA A/AM Cr %% RD, A
0.0009 mg/kg * d, FF P4 0 B &K, i JECFA A
MEEEH Cr DMREM = Cr BE, THWE Cr 1)
HBGV. HILABFEHIE WHO/Codex HEZEFEATIEAS 1,
Cr RN A HI B35 BL4h, X[ —i5 44, USEPA i%
TE Y RED, 3 % % WHO/Codex KJ HBGV H Jy 4 — ik
B anx; Hg(JGHLKR), RD, Ay 0.0003 mg/kg * d, ifif JECFA )
HBGV #£4 0.00057 mg/kg * d (B E RS2 AL 4 ng/ke
75), HBGV [k RfDo Fefh 90%, UiHAZEM RZ T KF T
USEPA HEHE T 25 7 il % 4 A, PEM 45 R B IR AR o iX
A 2% H U5 T USEPA HE42 5 WHO/Codex HEZR HLAT A [R] i1
FHYE S5 M EE &, USEPA HEZLHF P-4l 15 Qe My fE A 51 I
OB 2RI R | R R i) i B R KU, T
12 FH T PRI AR XU P74 11T WHO/Codex REZR U5
SYLYI 2 D a2 BT, BTE B L bR
il 7 PR 2= AR A

BIRNNE  FETCETURISEETE 4 KB LTHI BN L
B FE TR TR A 2 88 KU e br o KU HE P g m, (HAHE
FRHANEERBREUSRANEARI, LhHESTE
KWL, FEINREA R —BR/NTFERIE, BIbNIE, %R
FETR S 1 S PRI B 2 8 KU ZIN F AR sR 25 SR 1 158
. RAFan, WIEETRSEE T As. Cd. Pb FIZEIRE
T SeA T He & AEBAE 4 BEETHEE PLAT
KT, R BN E | T F TR 1 E e
BRWHIZES 7= i 0 4 7= L B FR I (s S N R R L £
DT, WIRBEIT AR S R, BN R 6l
G Z AT MRS YRR AL, BIRTRERUA A E T
Rk E, BEWHISE DA EITRE SRR
TR R GEMEI, W45 S e I Bl 55 7l B R R B
AR FET Y AT PRI 583, 1&g %
TG A SERIAS SR B, AR U X 8 TR S R A
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