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Risk assessment of food copper content in He’ nan population
FU Pengyu, YE Bing, HAN Han, LI Shan, YANG Li, ZHOU Shengsheng, ZHANG Shufang
(He’nan Center for Disease Control and Prevention, He’nan Zhengzhou 450016, China)

Abstract: Objective To investigate the content of copper in food in He’nan Province, and to evaluate the dietary
intake of copper from food and its potential health risks in He’nan population. Methods Based on the data of copper in
foods in He’nan Province in 2014—2021 and the data of Chinese food consumption surveillance in 2012, the dietary
intake of copper in He’nan population was evaluated by simple distribution model method. Results The mean and high
level (P97.5) daily intake of copper from food by the total survey population were 1.75 mg/d, and 3.51 mg/d,
respectively. Of the total survey population, the percentage of people with a dietary intake of copper < estimated average
requirement (EAR), EAR - recommended nutrient intake (RNI), RNI - tolerable upper intake level (UL), > UL were
0.21%, 1.16%, 98.10%, and 0. 53%, respectively. Cereal (24.51%-40.50%) , vegetables (15. 88%-30.98%) ,
fruits (4. 14%-7.72%) , and drinking water (4.70%-6.91%) were the main sources of the dietary intake of copper.
Conclusion The copper intake from food in He’nan population was generally acceptable, and its health risk was
small. The proportions of children in 2-3 years old group with an intake of copper less than EAR and exceeding UL were

comparatively high, which need to be concerned.
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NP AR DB Oy T RIS R, B R
T P AT 9K ke /4] 5 5 ) A O AT 5 K Hl  [R] I E T
8 A WA D AR AT RE A SR SR R T, 2E TR
Wi BT i 22 4 B 2R G T B A A A B, ThT L W 3 A
PR i Y ) S, L B 3T AR R % 2R A 3 50 7 UK
NHERP R H 45732, AT BEAE A5 3 0 A i B 4%
N X BIL A B i A T o ARSI SE A A T A A
JE Wy bR RO AR I RO X e R
Yy v A 5 A R B HG T A A B AU R AT DA D
i Bk A AR SCWF 5 £ Ak K

1 MME5FE
L1 Bl s

B P RO R B 2014—2021 4E AT
B A B 2 A U W e 25 VT T A S b T )
FEA . REARGLHE A0 2 RO 5 2 A K
I S I B N S A S R S
it B A B LA S B LR K Bl R
il d KR B L R R K 13 K28, Skt
2651 B, A BRI Al . BWTE T R
o ok B 2012 4R A R RCE RS R RR B0
W38 3T 2 B By SR R B AL R JT R 2 B L) b
N FBE(2~3.4~6.7~10,11~13,14~17 218 % ) & %
3d24 h EEIH RN A LA 3792 A
1.2
1201 Ry vk

K 2014 F K6 55 G AT 3 PR 2R XU W
TAEFE) o CE v A I ) D I A 3 1 A
WEBEVERE T ) O A B 0. 1 mg/kg) sECE A h 4
BB R A ORI A ) PR R B S S AT R A
B R bR HE R AE R P ) (7 IR B < 0. 013 mg/kg)
TERE R o ™A% 4% BRI T A T R
W T T A5 25K, s 50808 1 o £ 42 1) L % SR
R R A AN R IR N B HEAT T 5 — B
Y, B T A ERAEAT R, A ML 2o R A 5
o U BILAE) B BTN A (CMA) BEAK
1.2.2 Kkt o b 22

2 651 K6 I B HE b, 438 2% T K6 i PR (Limit
of detection, LOD) , & &t A£ 5 5 16.52%., R 5
WHO 4= BRI 58 W50 R 48 /6 & 15 G W 00 55 9% Al B0
X (GEMS/FOOD) 55 2 YR 23 WX 15 Y ) $ s 1) ik 13
JEO R 1/200D {E AR T LOD f i 6 4
1.2.3 A5k

SR FHTRT B8 43 A7 A A o ME R AT AR ) 35 TH B A
WA H AR A . B R AN

“F.xC, R,XC
DI = v Ty v
Z 100 100

DI A AR AR H 4] iA1= (mg/d) , F, o A
REE i FhEIIIE P (g/d) , CONER @ FhE W &
it (mg/100 g) , R, 3% Fir b 48 9 241 1) AR 1T K #E
15 (mL), C, K A i 19 R B (mg/ 100 mL) o

ZHE(PEHBEREEERRESH/AEQ013
RO D' B E AR A B A RERS H AR K Bt :4~6 2 0
800 mL,7~10 % 4 1 000 mL, 11~13 % 4 1 300 mL
(). 1000 mL(Z);14~17 % K 1400 mL( %) .
1200 mL(%) ;=18 2 24 1700 mL(%) (1500 mL( %) .

W A S O S R 2 A AU
BOE R BB T 09 B W R S SR b B W
FEI A

RN RPN T NG R i 5 | R = R
AR 20 () 7 4 48 1 R E 3 60 s E B T Y 5R
97.5 A AN BUE (P97. 5) 3 & & I 2 A RE Y4
A,

1.2.4 #MHEERRBAE

H A 3% = R 5% R A R R R R
% % A (Recommended nutrient intake , RNT) J&
P Ak TFF 45 75 2 i (Estimated average requirement,
EAR)HERAS 1, J2 25 6 & A 5l 7 A (1 AR 52 56 (R
FH L 75 ) O 2 A B L 2T 4N R AR Ak W 7 Ak il
5 AL A8 b ) A5 £ 1 R R 4 2R OE R AR A
B HEF(ETE 0. 8~1. 0 mg/d Z ] . & [H & R 4% 4F ik
HEBHSHRARWE 1 PR,

£ P EE RE SRS %A R (ng/d)

Table 1  Dietary reference intakes of copper in Chinese

population (mg/d)

N EAR RNI UL
0~0.4 % — 0.3(AD) —
0.5~0.9 % — 0.3(AI) —
1~3% 0.25 0.3 2.0
4~6% 0.30 0.4 3.0
7~10% 0.40 0.5 4.0
11~13 % 0.55 0.7 6.0
14~17 % 0.60 0.8 7.0
>18% 0.60 0.8 8.0
Ky S| 0.70 0.9 8.0
LBk 1.10 1.4 8.0

HEARAGT P HE &  RNLIEEE R X BA S AL T HEA R

1.3 Gt

A Excel 2019 %t {4 #F 17 K ¥l %% 3, H SPSS
19.0 A AT G b S KBRS E 'Y
T 2 1t R0 A AF % 20 IR B B A = DA B Lo 1 2K
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2 H#R (ND)~24. 1 mg/100 g. V3 & & 8 = 19 & & o 31
2.1 KA EY R P Bz P AL (1. 04 mg/100 ) 45 (1. 01 mg/100 g) .

B e A AU W I B O A B W e IR L R KF24(0.991 mg/100 g) . “FHy & RARA N
& RN 0,448 mg/100 g, 35 [ R AIK T A6 HRR £ 8T K (0. 008 00 mg/100 g) o FEILFE 2.
F2 ASIEE S AR i (mg/100 g)

Table 2 Mean concentration of copper in different foods (mg/100 g)

R lR B S FE G B ¥l P50 P95 P97.5 R MH H A 5
A K PR Al i 561 1.04 0.141 5.86 11.3 24.1

ST e 190 2.67 0.786 12.5 18.2 24.1

i=gil3 90 0.610 0.409 1.42 1.86 10.5

i 1R 21 0.125 0.130 0.253 0.277 0.277

ES 25 0.110 0.090 0 0.250 0.280 0.280

A 135 0.077 3 0.058 5 0.196 0.210 0.347

HoAl F 5 PR B H A 20 0.076 9 0.052 7 0.280 0.330 0.330

AR 27 0.066 8 0.050 0 0.150 0.170 0.170

X5 A 53 0.053 0.050 0 0.111 0.126 0.150

Znt 144 1.01 0.987 1.75 1.98 2.16

%%&H% 78 0.991 0.895 2.20 2.40 2.62 5 4 B
eSS 90 0.749 0.761 1.89 2.05 2.28

259 B il 690 0.243 0.220 0.480 0.616 0.930

KSR B HL ] 174 0.175 0.184 0.329 0.359 0.410

7K Bl B FE A 194 0.171 0.050 1 0.761 0.878 2.02

B 5% B Ho il b 383 0.153 0.094 5 0.505 0.742 3.89

B B A & 11 0.127 0.0195 0.540 0.540 0.540

H R L 137 0.104 0.050 0.482 0.663 2.38

L K FL A 110 0.076 0.028 5 0.273 0.819 1.08

Wk 20 0.009 00 0.007 35 0.024 1 0.026 8 0.026 8

A5 TR K 59 0.008 00 0.000 300 0.050 0 0.050 0 0.050 0

Mt 2651 0.448 0.160 1.32 2.05 24.1

KA 35 0.083 3 0.070 0 0.240 0.310 0.310

LiEZR 10 0.107 0.100 0.230 0.230 0.230

BIE 7T 3 0.040 0 0.050 0 0.060 0 0.060 0 0.060 0

AR/ R 48 0.382 0.0750 1.71 2.07 2.08

ok 22 0.311 0.270 0.970 1.04 1.04 Crp B 2 )
BEAVE #y 31 0.203 0.110 1.06 1.28 1.28

ih 3 0.240 0.200 0.380 0.380 0.380

Fe il 10 0.054 0 0.060 0 0.080 0 0.080 0 0.080 0

R 1 0.120 0.120 0.120 0.120 0.120

2.2 HREYIHNE (47. 4 ¢/d) , B ~F- Y5978 9% i ik, 4 0. 060 0 g/d.

X 3792 NHEARE R, ER&XEYWHRA WL 3,
- R R 802 g/d, i BT 2 NHE (P97, 5) 1 2.3 AW E NHERE & AR A
ekl 1527 g/do Forpp By K L CF ¥ A HOE e NBEREE A3 A R 1,75 mg/d,
ot B, 38 283 g/d, HOROH BE3K (205 ¢/d) R 2 P97.5 HJ 3.51 mg/d, H 2~3 ZAE A H R IE R
23 A R A S Y B B S 1 B (g/d)
Table 3 Daily intake of food in He’nan population (g/d)

LS ¥iE P50 P95 P97.5 TR ¥{H P50 P95 P97.5
THT A7 2 L i 283 268 517 580 BRI TE A 8.21 0 40.0 56.3
B 205 183 442 504 A b 7.89 0 34.3 57.7
LES 47.4 322 154 207 Hib &y 7.60 2.70 29.5 455
KoK B Al 36.8 20.1 130 162 RS 4.13 0 33.3 50.0
KA 33.4 0 192 283 R/ R 3.77 0 0 0
RS 322 6.27 125 160 THE% 2.30 0 13.3 26.9
Li:C7R0 29.5 23.8 72.8 92.0 [ 2.05 0 15.3 26.7
Ve 27.1 18.4 88.0 106 e 1.57 0 8.00 11.7
KR 21.1 0 108 199 S 1.07 0.200 4.30 5.80
HoAth 432 20.8 0 92.0 133 XK 1.04 0 4.50 6.62
=N E N 17.6 0 122 200 F il 0.110 0 0 0
N 9.11 7.80 21.6 28.0 EIER 0.060 0 0 0 0
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o S Y P97, 5 A KR B s, 4 s UL Y
54.57% . 121. 54% , =18 % 4 i 41 0 K Jit & v 4 S

¥ .P97. 5 A KB 5 A%, 43 )5 UL 19 22.69% .
43.88%. TEW 3 4,

R4 A NBREE WA A oL B UL Y ] [mg/d (%) ]
Table 4 Daily intake of copper from food in different age groups [mg/d(% )]

UL/ % NEL ¥IE P95 P97.5
2-3 83 1.09(54.57) 0.63(31.44) 1.68(84.13) 2.43(121.54)
4~6 136 1.03(34.46) 0.89(29.61) 2.00(66.73) 2.64(87.88)
7~10 194 1.44(35.98) 1.17(29.15) 2.82(70.39) 3.67(91.87)
11~13 76 1.63(27.16) 1.47(24.51) 2.59(43.19) 3.40(56.59)
14~17 64 1.89(27.02) 1.60(22.85) 3.91(55.93) 5.04(71.97)
>18 3239 1.82(22.69) 1.65(20.67) 3.03(37.89) 3.51(43.88)
it 3792 1.75 1.60 2.96 3.51

ARTEAGEE R Bon 2 ANBEIEH 0. 21% M A BF
i e AS AR/ T EAR, 1. 16% B9 B8 it
JRE £ 45 A B B/ T EAR il RNT 22 18] ,98. 10% HY
B 3E O R £ B AR ) A T RNT M UL Z 6], 42
A 0.53% P ABEREE P A BT UL, AF4E
i 20 248 S o N I £ A 48 A YA F RNTAT UL
ZIE. PR S,

RS5O HENE £ 4% A 7E DRI X [H] (1Y

I3 Hiln(%)]
Table 5 Distribution of daily intake of copper from food in DRI

intervals [n(%)]

AR AL/ % i<EAR  EAR<i<RNI  RNI<i<UL izUL

2~3 1(1.20) 1(1.20) 78(93.98) 3(3.61)
4~6 1(0.74) 0(0.00) 133(97.79) 2(1.47)
7~10 0(0.00) 0(0.00) 191(98.45) 3(1.55)
11~13 0(0.00) 0(0.00) 75(98.68) 1(1.32)
14~17 0(0.00) 0(0.00) 63(98.44) 1(1.56)
>18 6(0.19) 43(1.33)  3180(98.18)  10(0.31)
At 8(0.21) 44(1.16)  3720(98.10)  20(0.53)

2.4 KIEE YNGR BB DT ER R

MNEE AR W45 IR B A E IR P Y
e EEORVE,FY STk T OB EA R 24.51%~
40.50% ; % SR IR Z , ¥ 5Tk 15. 88%~30. 98% ; M
by BT R R = 4 5 R KR 4L 149%0~7. 72% , TR
K 4.70%~6.91%, N 2. 12%~4. 81% ; ¥ K i /b,
i 0.05%~0.30%. A [A 4F &% 41 % 2 & 1 5
3% 6.

3 iFig

AR HIF 5 % T R A B A R ARG A
HEAT 50 M, I DAk L 08 7 100 e B XURS: , DA o I AH
5 SCHR T, AR BIF 5T 45 X T G AT Ak Y felt BRE XL
B DR B E Ik B R B A — 2 1 X

AR R T A S B P
LR e/ RN A DS AT e U AN E NG S N
X 5 4 R R & b B K OF B H KU A 4
AR RL (R R T2 1,02 mg/100 g, TR K
A 0.80 mg/100 g, & NS K HAfil &% 0. 76 mg/

F 6 A NTEA )£ Pl 2 00 I £ B 52 A B TR AR (%)
Table 6  Food contribution rate of dietary copper intake (%)
ES/NES 2~3% 4~6% T~10% 11~13% 14~17% >18%

AR HA 2451 38.09 3696  39.13 38.97  40.50
TR B H

18.27 27.90 28.64  29.22 27.42  30.46

il i
FHREH 229 372 287 3.47 412 3.18
il b
HAth 395 647 5.45 6.43 742 6.86
i 15.88 23.33 2526 30.10 2836 30.98
KR 6.56 7.72 5.5 6.70 4.14  4.68
WK 470 6.1 548 5.80 542 691
TR B2 A il 212 3.07 340 4.81 3.81  3.07
&R 336 215  3.10 1.34 1.14  0.66
B/ R 3340 532 7.20 0.57 567 095
K KT 191 344 323 3.27 3.65  3.14
RECES 133 132 1.02 0.62 1.09  0.98
EXil 058 212 221 2.65 2.56 2.15
firges 265 3.08 2.06 1.84 1.54 1.53
VB i 1.49 224 240 2.34 1.51 2.30
W 0.56 086 1.15 1.12 045  0.96
i 0.88 132 1.18 1.15 099  1.26
e 0.00 0.00 0.01 0.00 0.00  0.00
R 0.04 0.06 0.06 0.08 0.06  0.08
KA 128 124 144 1.59 2.67 1.62
£ 128 197 1.59 1.69 129  1.83
iR 7Rl 128 197 159 1.69 1.29 1.83
EEIE7/M 0.00 0.00 0.00 0.00 0.00  0.00
S 037 1.84 1.63 0.43 1.13 1.12
K7 B Ho il b 0.44 034 042 0.28 035 041
ES 0.05 0.06 0.09 0.13 035  0.30
it 100.00 100.00 100.00 100.00  100.00 100.00

100 g) , A 7 A 28 B i i v 4 O 38 3 1K T 4
WA R, 5 THEYXTHETXKEEEY
(2008 47 ) i 1 ¢ 81 26 F 55 N 7R | 7= 2 ) (2002
A ) B AE T B i A R AR L BR A W R S R
AN, 2R B 2E KR4 A A R A SRR
B, X T BE 5 45 M A 1 R AR I A TR T DA
J T Aok TS Y U A G . TR A K S H
il ity e D R T 5 R 2SR E R b 2K )
YR LA S B KOT RGP fR il — R A
ot

MEAE S ANBFRESHHEFIEAER
1.75 mg/d, B§ A% T 4 [ (1. 91 mg/d)"* A db 5 /i
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(1.8.1.9 mg/d) " PEAL 45 5, P95 (2. 96 mg/d)
A T 2 E AL 25 5 (P95, 3. 95 mg/d) .

PEAG &5 R, R R A B A b
A b TR A 4K e N AR /DT RNT A
BEAL A 1.37%, Horb 0.21% B9 N BEH #38 A R AT
EAR il ik = 0 XURS B8 s AR A B & T EAR /D
F RNI W ABE & 1. 16% 4775 — 5 B A AS X
W5 73 0. 53% M AN BEA 8 A S 2 UL, 4278 B
O3 N BE 0 4 etk B, nT R A A A A O B K
B fE A5 5w . A4 E (94, 3%)"" b T
(93.329%)" T L4 (91. 19% )" EA% 45 S A1 1,
A E R AR AL T RNISUL 2 8] /9 A B E i)
(98. 10% ) FH X s 55 -

AT UL BT 245 0 R 45 A I A AR 1 R
] 8 A B AR AL T IS KO R R = R o e A
] B A7 7E (R FE CHE T o 0 HE ARG . 45 4R i 4
M4 A B /NT EAR B ABER) LB, 7~17 2 4l ik,
H0;2~3 B A, N 1. 20%, I o> N BEAT 7 38
o 1) B AN T T LR 5 A R AT UL i A RE
FL A, 5 B0 A % 345 28 o R IR ) R 9 2~3 % 4 i
1, K 3. 61% , 4 7 G 43 AR A 0T 45 A It 7K T 4
RS LN, AR AE — 2 I B XURS: o A4 [ b
A R B v R R XU T A 4 SR L

Y BT RR A H 4G R R A ORI
AL FE A7 B RO B S KR IR K AR
EER HIRTRURAE Y SN NN e N R TN
B, b BRI 40.39%~71. 48% ., 4
=N /R LR TN SN S L SN S A S N
BB, X IR A A 1 ST RRR IR

ARG — B AR E . %6, A WE
A BT F B B 008 2 i BOHE R H 2012 AR HOHE L AR
oK Bifi % 22 5 0 PR R R N A Sz AR ATl i 24 R R
IR T — Ak e Y T =
Bos LA R R T MOR e . R, AR IR
VEAS A 25 578 37 A0 70 700 6F B 4 2% 8 1) 53 R
L — R LA R R . BRI AR Y
) R O R AR T 36 T 48 R Ay B 2 1
AR REALHE T A W RS R AR &Y i &
iR T Wy 3R R T RE 2 X
fliafi e — B WA e, 5540, B 5 P A i RO
SR R B e 4 KU W, B T 2 B R TR T
JiE B 7 5 BRI 5 ) A T R kB )
FEI T UG8 4 — B0, 1 A — B T Y
FLUR £ 5T BB 52 4 A TR], DA I 6 B 508 DE E 1 Y
AN

25 LRTIR T A R A b T A

PR AL T 38 FKCT ok AR A R i A KU B b
T R Z KT, — I B A T A A SR . 2~3
ZHA 1.20% W N8 A &/ T EAR, fFTE K
IS OE TR PN N U A = e A R L AR - S E Y PN
R SRR A2 RS RS W
W DL R G 48 A 2 I XU Rl B AT 3. 61% A
BEAR B A B AT UL, A7 7E — 2 1 £ B XU, , B
KE

S % ik
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