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0 R A T R PR B DA A i A 5 A KT B R XU DA

i B W N ER AL KT KBS
(1. # & Rm By &6 B0, M dE AN 450016,
2. R ke NGk de,bx 100022)

W OE:BH ATEE AR S TR, RN E e AR kRN T B R R R S s R
AN LA B AR R e . FiE 2014—2015 4 £ 7T dy B 16 A4 45 T REAUR £ A A& A 4 & 309 4y, 4k R
A b AR R 6 R TR AR A R AR AR B AT AR, 4 ST B 2010—2012 TR 9 B R E AR b 4k R L
Yo b A BB ) S 8l e B RN WA B (AR MR A ) ok, A SR KRR A B ) S R 4R
HREE G EThE AR FRAABFLRRFRBARFALBEGRER L, E8 ARAAHNDTHGFEY
4 & %4 0.556 mg/100 g, ¥ 154 4 0. 060 mg/100 g, R F] P & P 4] &% P 4R F 39 A % & H M AE(1. 561 mg/100 g) , 4R
T34 F HAKa A% 1 (0.068 mg/100 ), 7T dy K B R AF KBt s A R A ) S a9 4R T A F A 0.046 mg/d,
Bk (P9S)HEANF 4 0. 144 mg/d, A8 CARIRIE 09 A R A 4 % TR RS AR P BN B LI, 7T 4 B K
AR T T A PIS BT S A A 0.638 42 1.977 mg/d, MRIFHELRET, AABABATL THRAEEAN
2 (RNI) 5 Tt % % 54BN (UL) Z ] 69 ANk 4] 25 21.12% (801/3 792) , & F EAR F= RNI X 4] 6§ A~ 4k Wb 45) 4
8.10% (307/3792) , mA&k T3 & 22 (EAR) . K T UL &9 AL 5 31 A 69.75% (2 645/3 792) #= 1.03%
(39/3792), &t THEAABHBER PRABANETHZHRKEK G, 4T F 0 IR,

KR :m; AR A BAS; REiFE; Th
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Risk assessment of copper intake from meat and meat product in Henan population
FU Peng-yu', LI Shan', YANG Li', LIU Ai-dong’, LI Jian-wen’,
ZHANG Ding', ZHANG Shu-fang'
(1. Henan Center for Disease Control and Prevention, Henan Zhengzhou 450016, China;
2. China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract. Objective Taking the content of copper in meat and meat product in Henan Province as an example, to
demonstrate how to evaluate the dietary intake of copper from meat and meat product and its potential health risks in Henan
population using the simple distribution assessment method. Methods 309 meat and meat product were randomed
collected in 16 cities in Henan Province from 2014 to 2015. The copper contents were detected according to National Food
Contamination and Harmful Factors in Risk Monitoring Manual. Using the published contribution rate of meat and meat
products to dietary copper for reference, the dietary intake of copper in Henan population was evaluated by simple
distribution model method with the 2010-2012 Chinese nutrition and health surveillance data. Results  The mean
concentration of copper in meat and meat product was 0. 556 mg/100 g, and the median of that was 0. 060 mg/100 g, the
mean concentration of copper in entrails (1. 561 mg/100 g) was the highest, while that in pork (0. 068 mg/100 g) was the
lowest. The mean and high level ( P95) daily intake of copper from meat and meat product by Henan population were
0.046 and 0. 144 mg/d, respectively. The copper intake from meat and meat product was adjusted to the copper intake
from the full diet using a published data, and the result showed that the mean and P95 daily copper intakes from the full
diet were 0. 638 and 1.977 mg/d, respectively. The individual copper intake assessment result showed that 21.12%
(801/3 792) of the population had a diet copper intake between recommended nutrient intake ( RNI) and tolerable upper
intake level (UL), 8.10% (307/3 792) of the population had a diet copper intake between estimated average requirement
(EAR) and RNI, 69.75% (2 645/3 792) of the population had a diet copper intake below EAR, only 1.03%
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(39/3 792) of the population had a diet copper intake over UL. Conclusion

There was a high risk of dietary copper

deficiency in the whole Henan population, while the risk of excess dietary copper was very low.

Key words: Meat; meat product; copper; intake; risk assessment; Henan

S A (el B EL A WU AR T R A AR 5
T 2 — 5T 4 OE B i 2 R, 4k B b
X 22 22 45 19 5 S VI 0 B G L ITLAE R B K ekt
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FET o AR 9 3 Bl R M RAR K, 28 B Tk B
fi 125 A B9 R LG AR AR T B Ok DA Ak i £ b
FE N A B T AR A B B R W PR
HRIE R R T T AR

P T B A HE A K I L R A R G TR
PESEAE T, B AE AR AE KR TE R B R S5 T
Pz T SR K ) M A T S T
FIUULIA 4 5% B2 10 S 88 0, A £ A AT 3 B AR 7E
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YT A A W T R AE FR L TR A RN
THE AT BE A7 76 A o i B KU, 18T fE 3 N A {3, AR
TR 5 X0 1 4 PR B 1A ) i o e R AT R A ()
2 T Y B RO X I A T PR B PR o
S AR ST B FG I 0 £l B IR M4 VA

I #MREFE
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2014—2015 4FETM B 48 16 (44 3L 18 14)
A BT 424 B R W K, i IR B L U
7R 2 H B A A SR | A R L R 4 A RE
SELAERE A B I E R E () R
i R OYRE R R B R A F 500 g, RAEEFR A
ST g T AR K 3 309 4.
112 Wi e s

P K% PR 2 B ok 1 2010—2012 45 ]
P T B R S R 0 W N, R £ B B R
BEBEALINRE 7 it 48 3 d 24 h B Ik, JF
JB2 % KU LR 3 d 24 h B e A, A
TR A AT 3 792 44 A G 0 B A o
1.2 Jrk
L2.1 Ky ik

e BR(2014 4R [ G AT i e FA 3 R 2 KU 1
TR T S b B i r I 2 DT I O 1
VbR R VR R AT A I, R v D S g

[F) F ip ] A 0 TiE o 2 im0 8 SR B 1 B 2 O B g
Il G 56 A6 T AL AA) W% I i ( CMA) B4 Y 4G 46 HIL
o KA R 4R T T AR B 3458 A — 1 U ik
A AR K I
1.2.2 SR i A b 3t

A WPAL 7E 53 7% 1 B T AR 4 21 (WHO) 423K
PREE W R S8/ s g e I 5 Al O R ( GEMS/
Food) %5 “ YR 23 I B4 i & AROK - 15 4 )
ALE PR SR AT R BR (LOD) f 4 A6 {8
K 1/72L0D fE#EFT &R
1.2.3  PRHE %

SR FHTRT B3 A A (Bff o ME DA ) Ok, 358 A
AMAESE H SR S A R AN

DI - Z Fi1(>)<0Ci

Horbr, DI RS 15 1R 5 1 48 A B, mg/d;s Fi Oy
B i R RE R, e/ d OO Y
R B P33 R, me/100 g AR TR 4 AHEH A
KR A L, it A 2 ~3.4~6.7 ~10,11 ~
1314 ~ 17 18 % N DL | 45 4 0% 20 N B 4 19 7 35 8%
N VS E - TS RS TR N =N A §
(I P95 45 ) P W B ) a1 2 NRE 1 48 A K-
1.2.4 & HE R AR ik

-1 75 B & ( estimated average requirement,
EAR) , 248 58— M) AR I B A BHUIR 000 B 4 o
AR B IR R W W A HEE R A R
(recommended nutrient intake , RNI) , 238 °] UL &
B 5 R B AR S B AR R OO RE AR P 48 K 2 8K
(97% ~98% ) AT B4 i H b 48 7R B A K-
]t 5% B% = B A i (tolerable upper intake level,
UL) 48 V545 H B E I5 3 00 d5 i BRE 5 3 B
A (adequate intake, AT) , 52 i £ W8 5¢ 501 50 28 15
Rt R AR AR D B IR R BB A S

H T R0t 5 Y A 00 R B T H AR R R
A SRR EAR #ESAG 0 2455 &4 H 1 A 1 A
PRI [ R FH 100 T8 A O 2 S B L £ A M AR AL
Yy 5 {k Bt ( superoxide dismutase, SOD) %% i\ 2H 45 #5 ]
i, PEERSFERAAFREESHHSZHA
B L,
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AR 13 19 BUHE Sk A Excel 2010 4 %, #) H
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#1 PEEBERBEEHESERAL(ng/d)

Table 1 Dietary reference intakes of copper in Chinese population
N2 EAR RNI UL
0% ~ — 0.3(AD) —
0.5 % ~ — 0.3 (Al —
1%~ 0.25 0.3 2.0
4% ~ 0.30 0.4 3.0
7% ~ 0.40 0.5 4.0
11 % ~ 0.55 0.7 6.0
14 % ~ 0. 60 0.8 7.0
18 % ~ 0. 60 0.8 8.0
Za1 +0. 10 +0. 1 8.0
F A +0.50 +0.6 8.0

e —FR KRB E S H; + £RTE R S % 0 5 Rk &5h i
i

2 H#R
2.1 W R A b
AU FE IR AR A K A A 309 1y, A A%

VB N IE R A B A R R, 1 SR A
WA HEAK T LOD, R A A i 7 0.32% (1/309)
PR K P ] it o Al 68 7 2 35 5 8 0. 556 mg/100 g,
£ %04 0.060 mg/100 g, 3 [l 4 0.005 x 10" ~
15.200 mg/100 g, AS[A] (A K IR Al i o 4 1 2 7

iR 1 R P NE B2 He A (1,561 mg/100 g) , Hil -
Yo AR 5 R & AL (0,068 mg/
100 g) , WL 2,

2 RIA] A B P R Y

Table 2 Concentration of copper in different meat and meat products

Tt/ (mg/100 g)

n2% e ¥ /M P50 P95 P97.5 PN
PN R o) 100 1.561 0.035 x10 ! 0. 489 10. 145 11.705 15.200
FoAlF A R I 53 0. 087 0.065 x10 72 0. 050 0.225 0.246 0. 280
B 1A B H A i 75 0. 073 0.005 x 10 ! 0. 050 0.183 0.214 0.277
K P K G 81 0. 068 0.033 x10 ! 0. 050 0.188 0. 196 0.210
Ait 309 0. 556 0. 005 x10 ! 0. 060 1.758 6.394 15.200

2.2 T[R4 RA) B A 2
HR A 2010—2012 4 3] 5 44 Ja B8 9% 5 fdk 3E WA
) B TT R A T TR R PR B T30 O
H47.37 o/d, Edh (P95) W # R 153.50 ¢/d, H
o R K T X B P B R e, A
29.99 g/d, Hk & W S H A b (10,30 g/d) il
b7 3 R A i (6. 24 g/ d) AR B HC o) it ~F- 24 97
ik Fe ik, 7 0. 84 g/d, WK 3,
#3 WA R EARIE P B A g
L (g/d)

Table 3 Daily intake of meat and meat product in

14 73 A

Henan population

Iy Py P50 P95 P97.5 RKIE
A B 29.99  16.67 107.14 143.33 423.08
& R I 10.30  0.00  66.67 91.66 295.45
HoAtZ A B 6.24 0.00  36.67 66.67 400.00
PN I B ] 0.84 0. 00 0. 00 6.67 166.67
Ait 47.37  32.24 153.50 206.66 533.33

2.3 OR[RLAHE P BTl i v e £ A it

VAL &5 S WoR I RS A 4 A o i A
il S 4 AR 0. 046 mg/d, HH R R K H:
fi A 0. 020 mg/d | P HE B F Al 5 A 0.013 mg/d &
P e HE A Ol 0..008 mg/d | H Al 7 PR K HE A
0.005 mg/d, 475 2 RS (7 S48 A i B
Fl oA 0.020 ~0.067 mg/d, A [a] 4F & 4 A H#f o,
11~ 13 2 2R K P o o1 2448 A K P e,
0.067 mg/d,2 ~3 % 4 A K A il iy op 4 OF 29 8 A K

AR A%, AR 0.020 mg/d, HL3& 4,
4 S NTEA K P A AR AR (mg/d)

Table 4  Daily intake of copper from meat and meat products

in different age groups

Gyl g P50 P95 P97.5
2-3% 0. 020 0.014 0. 048 0.072
4~6% 0.027 0.016 0.104 0.156
7~10 % 0.042 0.017 0.168 0. 287
11~13 % 0. 067 0.024 0.333 0. 468
14~17 % 0. 062 0.027 0.156 0.293
18 % K LA I 0. 047 0.023 0.143 0.232
YN 0. 046 0.023 0. 144 0.247

2.4 ZXANHRHBAREREERZSERAR
(DRI) £ X [H]_I- #9431

2 NHEH 5 A B 76 DRI 45 X [|] 43 A, 48 45 4F %
A A ' /DT EAR 7 EAR 1 RNI Z [H] \7E RNI
Al UL Z [ L KT UL BB R 2 AR 8 24 8 N8R
Y 43 LOAR , DA DR 2% 4 0 2 N TR 1) ] 18 AT OO o

4 NBEFEAT 99.05% (3 756/3 792) 1 N i A
Ko PR ] b A A B B/ T EAR 0. 349% (13/3 792) (1
NGE AT P B A A AR 9 A F EAR T RN 22
li1],0. 619% (23/3 792) (i N\ 38 ik 1A K 1A il s £56 A58 19
AT RNL A UL 2 Ja] 545 AR AGE o 2 & K& A
il W A AT UL AN [ A7 i 20 248 8 43 A il
1ok PR B TR R BRS8N T EAR LSR5

3 itig
AHIEFE h T A TR B A A R S Y
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RS OBAFRA TR b AR B i AE DRI 4% IX [6] () 73 17
Table 5  Distribution of daily intake of copper from meat

and meat products in DRI intervals

NEL(% )
i 4 EAR<i< RNI<i
ik i <EAR L< s
RNI UL
2-~3%(n=83) 82(98.80) 1(1.20) 0(0.00) 0(0.00)

4~6%(n=136) 135(99.26) 1(0.74) 0(0.00) 0(0.00)
7~10 % (n=194) 191(98.45) 1(0.52) 2(1.03) 0(0.00)
11 ~13 % (n=76) 75(98.68) 0(0.00) 1(1.32) 0(0.00)
14 ~17 % (n =64) 63(98.44) 0(0.00) 1(1.56) 0(0.00)
18 % K%L - (n=3239) 3 210(99.10) 10(0.31) 19(0.59) 0(0.00)
A ABE(n=3792)  3756(99.05) 13(0.34) 23(0.61) 0(0.00)

VE i AR
(0.556 mg/100 g) W w5 T3k 75 321" 4% 1 19 7 5
PR B PR il it 1) - 35 4l % 4k (0. 408 mg/100 g) , & A
R A e S 254 % 5 (0. 073 mg/100 g) Ik T 55
SOME 2 0 9 SR N T 8 1A PP ST 7 4 4 (0. 24
mg/100 g) , 3% A G55 A [F] b [X 7 85 110 A= 4 R 85 KA
T ARRA L,

FT 2014—2015 4 V& A5 0] 74 44 PR B 1A Al o
5 B B KO B 1 2010—2012 4AE MRS R R B Y
T4 P R AT VP AL T M A R R R o
T PR 14 48 AR 0. 046 mg/d, P95 A
0. 144 mg/d, b FREARK Yo 4 AR 8 o
R PR L i A 1 e L TR B T A e R
AR (0 STl R, 1k 43.48% (0.020/0.046) ,
X EERE SRR A K.

Y F AR PEAR A A3 BT T 00 A P B A R
AR A 5 L, oA AE 4 T 2 R A R A e B A e AR
J2 e N A B XU, DR, ) g e
3B T AL A TR £ v e R B AU ST A P A R
PRI T X 4 o B A B 1R TR R (7. 28 % ) |, [ i
TR TR B TR ] ot 6 BT A A PR A 1Y S B A R 1 BTk
FRAHTR] 45 A A YR 2 1 P B P Al v R A i
FEVPAG 25 A0 1 2 4 AN HE ARG & PO 4R R
G5 WOR W R JE I A B P A E R POS A
3504 0. 638 F11.977 mg/d, ANRAER A d 11 ~
13 2 AR % 21 4 i 12 b A °F- 34 (0. 920 mg/d) il P95
(4.572 mg/d) AT e ,2 ~3 ZAFE IR A 2N
B SR (0,271 mg/d) A1 P95 (0. 666 mg/d) %
AT B Ao A A PP A 45 R R, & A
BEA e AR AR AL T RNL 5 UL Z A B9 MR L
i 21. 12% (801/3 792) , 4t F EAR F1 RNI 2 [f]
A& 5 R 8. 10% (307/3 792) , i ik T EAR (K
T UL 9 B L6 A9 23 0 69. 75% (2 645/3 792) Fil
1.03% (39/3 792) , &M & ANHF &G H A A&
e = 1 RURS AR R o o 1 XU AR AR

AR YR VEA e el T B R RUECE D 18 4 SR A A A —

SE I ENE . S, ARG TR AT T 2% 48 K
KT 2010—2012 4F {00 R 45 sy B H 57 5 4 HE R 00
A CA S AR, i T AE ok 4 0 A Rt s Rk
EEMAMRE IR REC 2K R T — &2 1L, I
AR YA I A B 9 2 R 9 il e S 5
PrAy —E 192200 o LUK, AR U A v i T B2 90 o 4l
R R TR T A 2 4 AU B, £ 9 2 e
RUT S BB SR G @ B AL I, P B0 R e x|
it 73 S E SO 58— B, 1 B IR] — B i 0 KT A
4 BARED it T BB € A AR TR] , M 36 180 5040 DC i L= 9
ABENE . T3 8N AR UCPEAL A AL A 1 DAl 25 Rk
T R 487 DA B PR T i TR R R AR OE A R A b o
B A, T T 1 4 T R A T o 4 S i R AT
DA T R A AT AL A5 R A R B R A R
Wi B RN o8 4 — B, P L AR A o A 1 BT KR
A5E A —2, HIA K P TEAS [ B9 5T KA A
[7] , 3l K508 19 452 T 2 45 TPl 5 SR R B R B AN 1
P s IR AS RIS E AL PA) B PR il i v ) 0 A ), 38 75 )
FH T B3 AL PP Al T A N B A ] 45 i BN #Y)
T A S FCE A A R XU T 58 77125, I A R 52 S Ik
T R i IS PR e DAY ) ity R 8 A K BT AU

5% 3Lk
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