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Survey of the heavy metal contents in
avian eggs from Korean markets
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This study was carried out to estimate the heavy metal contents (Pb, Cd, Cr, Cu, Mn) in avian eggs
sold in Seoul area, Korea from August to December, 2010. The contents of lead, cadmium, chrome,
copper, manganese were estimated by inductively coupled plasma mass spectrometry. The concen-
trations of heavy metals (meantstandard deviation, mg/kg) in the avian eggs were as follows: Pb
0.010+0.018, Cd 0.000+0.001, Cr 0.018+0.022, Cu 0.637+0.163, Mn 0.397+0.132. The contents of
lead and cadmium in the eggs were lower than that in meat and other foods of previously reported
results. Whereas the contents of copper, manganese were similar to the previously previous results.
The average daily intakes of lead and cadmium in the avian eggs were 0.1 and 0.8% respectively, as
compared with PTWI (Provisional Tolerable Weekly Intakes) established by FAO/WHO Expert Com-
mittee for Food Safety Evaluation.

Key words : Avian eggs, Heavy metals, Lead, ICP-MS, PTWI
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B8 Aeko 7= vt X F9 A AKDongwoo Fine
Chem, Iksan, Korea)¥} TAISIpEAE AFESI AL, A
Aol AHEE= F/FTE 182Q o2 AAE &
2 AR T B34 x]) = Microwave (START-D, Mi-
lestone, EU)E ©]-&35}o] 242 ICP-MS (DRC-¢, Per-
kinElmer, USA)® AA|3}Gich. BZNS ) yj=g
AE, 8, Y7 &3 3259 10 mg/kg (Multi-Element,
PerkinElmer, USA)S Z7% 3]4l5to] AL&-35}ich

ANE JXd 2 IDIEA

ANEE AR RIN)S 715 ol8ste o4
slsto] A& 0.7 g& vfo]Z= 90| 2§ PTEE (poly-
tetrafluoroethlene) vesselo]] AW3s| 2ol 2XKH70%) 9
ml} TASEA 1 mlE 7)Ete] nfolaEQolBE
o]-g3}to] 1,000 W powero|A] 245 =<0 180°C7}1A]
AR 208 25 AIsko] Hajata hA] 1
WE F I o1 2acE £ 8% 50 m}
HE% 5 4ste] ICP-MSR S4si9on 717] 4
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Table 1. The conditions of ICP-MS

Parameter Value
RF power 1,400 watts
Lense Voltage 675V
Nebulizer gas flow (Ar) 0.96 L/min
Plasma gas flow (Ar) 18 L/min
Auxillary gas flow (Ar) 1.5 L/min
Dwell time 150 ms
Sacanning Mode Peak hop
Number of reflicates 3
Detector Dual

Analytical elements Pb (208), Cd (114),

Cr (52), Cu (63), Mn (55)
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2|(Cu), YZHMn)o] Z+7+ 208, 114, 52, 63, 550|c}. £ AREste] 2481 HE AR Foll Z4F T4 TS
AT uj o} FUR o8 FAsto] IS ot

QL 5T TS5 Z‘jiﬂg] 32 87.4~107%0°] it
At gl aXt AU=E 3t HF A|4(coefficient of variation)”}

0.3~7.3%= FA H7} 10~100 ugkgel 7<% 70~
110%2] 3|58, 20~30%2] WHEALES f76s

1
CODEX 7|szo] F3tE= 2 0 & Q1% 3 th(Table 3).
A g gL o, 7tEs, 38, Y, ST
58 SEEN 10 mgkegS THTE o]__g_ﬁl-o:] 0.5, Al 0] Z24 oY
1, 10, 50 pugkgo &2 3]Xs}to] ICP-MSZ2 =73} 7
FAZ A% 23 g vtEwE, A8, e, YR A off et Fu& A

0,999 o]Ake] Ao AIA)E Bk

AZ3HA (limit of detection, LOD)2} A &34 (limit Table 2. Limit of detection (LOD) and limit of quantification
of quantitation, LOQ)= -ZA|RE 103] HIE B A5}o] (LOQ) of heavy metals
Fa ZFEEAL AFAL 71278 o] gste] o} Analyte LOD* (ug/kg) LOQ' (ugke)
Fqom Zhzro] YA A&SHA L} AH3A = Table Pb 0.004 0.012
29l ZForrh. cd 0.002 0.006
o et Cr 0.013 0.039
Cu 0.010 0.031
Mn 0.006 0.019

*3.3 (0/S), "o (0/S). o=standard deviation of the response, S=slope
5%.9/] 24 ] ;H 3F §H\_%_% 7_‘]— /\] Eoﬂ 37]—1] = of the calibration curve.

Table 3. Recovery of heavy metals (standards addition method)

Recovery rate (%, mean+SD, n=3) Coefficient of variation (%)
Sample Analyte
10 (ugkg)  20(ughkg) 30 (ugkg) Mean 10 (ugkg) 20 (ugkg) 30 (ugkg)  Mean
Avian egg Pb 101.9£1.6 98.245.3 100.0+7.0 100.0+4.7 1.6 5.4 7.0 4.7
Cd 91.9+1.4 90.7+0.8 87.4+0.8 89.9+2.2 1.5 0.9 0.9 1.1
Cr 107.0£2.2 103.640.6 104.3+4.4 104.9+2.9 2.0 0.6 4.2 23
Cu 98.7+0.3 93.6+1.7 94.2+4.1 95.543.3 0.3 1.8 44 22
Mn 101.9+2.4 99.44+0.5 100.743.8 100.7£2.5 2.3 0.5 38 22

Table 4, Concentration of heavy metals (Pb, Cd, Cr, Cu, Mn) in avian eggs

Concentration of heavy metals (mean+SD, mg/kg)

Sample No.
Pb Cd Cr Cu Mn
Hens' egg 182 0.010+0.017 0.000+0.001 0.018+0.022 0.605+0.015 0.375+0.107
(N.D~0.090) (N.D~0.016) (N.D~0.093) (0.374~1.295) (0.172~0.624)
Quails' egg 16 0.013+0.025 0.000+0.001 0.020+0.025 0.919+0.186 0.635+0.144
(N.D~0.099) (N.D~0.006) (N.D~0.084) (0.612~1.322) (0.413~0.903)
Ducks' egg 2 0.015+0.017 0.003+0.005 0.021+0.008 1.228+0.143 0.528+0.069
(0.011~0.019) (N.D~0.007) (0.015~0.027) (1.127~1.329) (0.479~0.577)
Total 200 0.010+0.018 0.000+0.001 0.018+0.022 0.637+0.163 0.397+0.132

(N.D~0.099) (N.D~0.016) (N.D~0.093) (0.374~1.329) (0.172~0.903)
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Table 5. Concentration of heavy metals (Pb, Cd, Cr, Cu, Mn) in hen's eggs

Concentration of heavy metals (mean+SD, mg/kg)

Sample No.
Pb Cd Cr Cu Mn
Infertile eggs 133 0.009+0.017 0.000+0.001 0.018+0.021 0.612+0.127 0.399+0.102
(N.D~0.090) (N.D~0.016) (N.D~0.081) (0.374~1.295) (0.203~0.616)
Fertile eggs 49 0.011£0.018 0.000+0.001 0.017+0.024 0.585+0.098 0.308+0.095
(N.D~0.080) (N.D~0.002) (N.D~0.093) (0.427~0.831) (0.172~0.624)
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Table 6. Comparison of average weekly intakes of heavy metals from surveyed eggs with PTWI established by FAO/WHO

Daily intake of heavy

PTWI Weekly intake"
Metals * metals % PTWI
(ug/kg b.w*/week) (ug/person/day) (ug/kg b.w/week)
Pb 25 0.225 0.026 0.1
Cd 7 0.008 0.055 0.8

*Body weight, TDaily intake of heavy metals per adult (ug/person/day)=2 [(concentration of heavy metals in each foodxdaily intakes of food

(g/person/day)],
weight per adult).

i[Weekly intake of heavy metals (ug/kg b.w/week)=daily intake of heavy metals per adult (ug/person/day)*7 days/week]/60 (body



284 Yo% s 2

FAPd AT AA 4 19 AFS 6
efatgon, 19 HA%, 4o
5} tHTable 6).
ASAY 5 Agetoln HAHE FE% B
jui 0

e

o] A= A& AlUolA 5L
= der o, 7t=s, 25, T, WY
ZFL B A5 Th Microwave®2 G541 838 & ICP-MS
£ ol&sto] EA%H A3} Al8=te] Bt Fas o
< 1 0.010£0.018 mgkg, F=E 0.000+0.001 mg/kg,
== 0.018+0.022 mg/kg, 2] 0.637+0.163 mg/ke, &
7} 0.397+0.132 mg/kg© & UtebsiTh

o] AFE 3l Yo AR F 7l FEHU
7hEg-E 7]E0) A A 3B AlES T Bl as)
o @& pFo |
2} H] <=3k *"Ol‘”‘:} E3F, A8 =1 A

S FAO/WHOO A SFAAH 7S 95 &3S PTWI
7]@% Hugh A3 I pFo] wie Witk o] At
A= ofF %:L* 5t 8710l AR E A
A A 5 A8H Fa% VeS A5k Tl

1ol 3 A=z

2 4, 792299, 1% 2003, of2] 7P 4
% 2% Pl Ber A7 BRAENNA 35

561-567.
131, AR AR, w2, 0147, 44, oAE, 4
¥, 2000, S % 9 SAkEe] F4 B 2y

B, =2 539teks] 4] 41: 238-244.

A3, A4, o|a}, v, o<, HEA, o343 2007,
FESR ool TEH RUER-L, TIEH, ?
2, o, 97 okd, T d=AEAetsA] 3
353-359.

=57, o7HY, AR, oleA, F714, A48, 2010, ¥
A it FHFEEY] TEE T dAEY

TET o= = L=
F}8}3] 2] 39: 894-901.
spau], 2047, SR 1990, FAAEZ) v]ZL Sl
A3t ATt = TE LAY A] 130 1-20.

Eﬁﬁﬂ—dl\/hmstry of Health and Welfare). 2008. The Korea
national health and nutrition survey report. 4th ed. pp.
144-355.
2] 0] o5 A (KFDA Korea Food and Drug Administra-
tion). 2009. Food code. pp. 2-1-9.
f8td, ARF, HeF, A, 2010 oA FE FQ A
hiel $a6 guel e A BEATANS
42: 502-507.

8, 1%, o), I, oI 2010, FEA ol
Tud T AL 7SS AeE A 33 299-302.

Blarod 9Fsha]. 2005, 19l 9FA1#] 7155(KDRIs, Dietary Re-
ference Intakes for Koreans). pp. 407-502.

i)
o



