Journal of Food Hygiene and Safety 9(1), 49-56(1994)

2R3 oluIssil B

TENS - WS}
ZAysm A2t}

ZAPAS

A Study on the Trace Metal Content in Breast Milk of
Korean Lactating Women

Tae-Woong Cho and Duck-Hwa Chung
Department of Food Science and Technology Gyeongsang National University, Jinju
660-701, Korea

ABSTRACT-This study was carried out to investigate the levels of copper, zinc, manganese, nickel,
cadmium and mercury content in breast milk among urban, rural and industrial lactating women in
Korea. A total of 59 samples, which were collected from 17 in urban, 20 in rural and 22 in industrial
area, and from 21-38 years-old healthy lactating women, were analyzed by Rigaku Mercury Analyzer
for mercury, and by atomic absorption apectrophotometry for the other metals.

The results are summarized as follows : The mean trace metal contents in breast milk were determined
to be 0.3410.14 ppm for copper, 2.01£1.43 ppm for zinc, 8.49+5.11 ppb for manganese, 7.75+5.73
ppb for nickel, 1.65+2.42 ppb for cadmium, 34.45+26.71 ppb for lead and 0.90£0.68 ppb for mercury.
For the trace metal content in breast milk by area, the highest of copper, zinc, cadmium and mercury
content were in urban, the highest of manganese content was in industrial, and the highest of nickel and
lesd content were in rural. For copper, zinc, manganese and lead content in breast milk by lactation
period, the highest levels were found in under 4 weeks after lactating, and subsequently the levels
declined as lactation progressed, but the levels of zinc and manganese content increased from over 25
weeks after lactating. For cadmium and mercury content in breast milk by lactation period, the lowest
levels were found in under 4 weeks after lactating, the highest levels were found in 5-12 weeks after
lactating, and subsequently the levels declined as lactation progressed.

For nickel content in breast milk by lactation period, the highest level was in 13-24 weeks after
lactating, the lowest level was in 5-12 weeks after lactating.
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Y astd dgdz FyEtoh

Table 1. Samples of Breast Milk by Area

Area No. of Sample
S 12
Urban T 5
Sub-total 17
K 7
B 6
Rural M 1
W 3
Sub-total 20
S 8
) W 5
Industrial P =
0 4
Sub-total 22
Total 59
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Falo) 28T ZAHX = 0.3410.14 ppmel R 2.9,
A gs SAA AN HF 0.37+0. 14ppm 2
ZPA DA 0.37+0. 13ppmo 2 F3] F&EAGY
B 0.2840.12ppm Bt} 0 wgton, AWEZ =
TYAGY SAM HF 0.45% 0.18ppmo2 7+
=%, F2AYY WollA He 0.25+0.05 ppmS

2 7H3 gekrh

olddo] ¥ ZH A& 2.01+1.43 ppmol o,
A2 s ARG A HiF 2.2811.82 ppm o2
b wged, HEA G HF 1.76+1.41 ppm
o g gdsky, Addee YA OolA H
# 2.64+1.37 ppmS. 2 7HY Ekon, EI FAA

Table 2. Mean age, No. of Children and Lactation of Lactaing Women by Area

Area Age(year) No. of Children Lactation{week)
S *26+2.2 1.81+0.6 11.6+10.9
Urban T 26.4%2.0 1.4£0.5 14.8+14.6
Mean 26.7x2.1 1.7£0.6 12.5%12.3
K 25.7%2.4 1.4+0.8 17.3+13.8
B 28.7+4.8 2.7+1.8 25.0x 9.9
Rural M 28.5t1.9 2.5%£0.6 12.0£10.9
W 29.3+%3.2 1.740.6 18.0% 6.2
Mean 27.7%£3.4 2.1+1.2 18.7111.2
S 28.1%£2.0 1.6+0.5 8.3x 7.2
W 25.4%1.5 1.6x0.5 21.4%11.9
Industrial P 26.4%1.5 1.2+0.4 23.8+11.8
0 28.3+1.1 1.8+0.4 17.0x 8.3
Mean 27.1x2.0 1.6£0.5 16.4x11.7
Total mean 27.212.6 1.8+0.8 16.0%12.0
MeanxS.D
Table 3. The Trace Metal Content in Breast Milk by Area.
Area Trace metals Cu(ppm) Zn(ppm) Mn(pph) Ni(ppb) Cd(ppb) Hg(ppb)
S [*0.3740.12 2.34%1.61 7.3613.35 6.7316. 11 3.11%3.67 1.47£1.10
Urban T 0.39+0.17 2.20x2.23 | 11.12+2.52 7.78%5.15 NC 0.6410.32
Mean| 0.37%0.14 2.28%1.82 8.76%3.81 7.04%5.86 | 2.19+3.39 1.22+0.32
K 0.3410.13 2.20%2.03 9.19x7.11 4.40+3.16 | 1.84%2.65 0.89+0.40
B 0.22%0.05 1.53£0. 34 5.9314.82 8.47+6,98 | 1.93+1.68 1.31£0.54
Rural M| 0.26%0.16 1.55+1.32 5.53+1.01 | 14.00£2.52 | 0.50+0.87 0.70£0.22
W | 0.25%0.05 1.50+0. 67 7.63%+4.63 | 11.57+£3.84 | 0.53%0.75 0.7320.19
Mean| 0.28%0.12 1.76t1.41 7.25+5.80 8.63%5.91 1.41£1.20 0.95%0. 47
S 0.45%0.18 2.09%0. 98 7.51%5.33 4.58+4.46 | 2.15+2.01 0.7340.36
w 0.3310.07 1.2410.67 7.50%£2.53 | 10.99+£6.23 1.26+1.90 0.40+0.13
Industrial P 0.3210.07 2.27%0.21 14,6412, 47 5.92£2.70 { 1.10%£1.00 0.64£0.15
0] 0.3610.09 2.641+1.37 9.13+4.90 | 11.08+3.44 | 0.70%£0.71 0.65%0. 22
Mean] 0.37%0.13 2.04£1.06 9.42+5.09 7.51+5.34 1.45+1.71 0.62+0.28
Total 0.34%0.14 2.01+1.43 8.49+5.11 | 7.75%£5.73 | 1.65+2.42 0.34£0.14
*Mean+SD
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o9 Wol M W 1.24+0.67 ppm2 2 FtTh

nzrel 3 F AR 8.4945.11 ppboi A 2.1,
Addge SAAYAAM HT 8.76+3.81 ppbE 7}
A =otn, FEAGAMN P 7.25+5.80 ppbZ 7}
Z goteh AWEEE FYAGY PAA HE 14,
64£2.47ppb2 71F ERHoH, FEANHY MM
B 5.53+1.01 ppbE 7HE 2tk

YA YT ZAX e 7.7545. 37 ppbol A 2.6,
Az e F&A g Hd 8.63£5.91 ppb2 7}
F wd3, ZAAFANA H 7.0415.86 ppb7HE
gotor, A E s wEA G MM H7 14.00
+2.52ppbZ 7HE B}, EF F FEAFY Kl
A G 4.40+3.16 ppbE 7HF ko)

e g F3d EFX T 1.6512.42ppbol e
o, A2 e TAAHlA HTF 2.1943.39 ppbE
7 BRI, FEAGA HT 1.41£1.20 ppb2
7b gtk A EE A9 SolA HE 3.
11£3.67ppb2 7HE ¥k, L3 22 AH9 T
Ae AEHA FU

F&9 37 A= 0.90£0.68 ppbo]A2H,
A2 e TAX Gl A H 1.2£1.01 ppb2 7HE
=1, FAANGAA B 0.62+0.28 ppbE 7HY
gt AWEEe TAAGY SeA Hi 1,47+
1.10ppb2 7H3 Etx, 3P L WollM H7 0.
40£0.13 ppb2 71 Fhth
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0.10 ppm, 13-24Fo A H 7 0.28+0.10ppm2 2 3
2t ZAasigrt 1 o3y dRAE B

ol & 430)8t FHF ZHoA HF 3.50+2.01
ppml2 HUXNE BYL, 5-12FM BF 2.03+
0.78 ppm, 13-24FoA B 1.28+0.61 ppm2 2 3
2k Zadithzt 2550l 4 A B 1.46+1.04 ppb2
2 Z7hskch

e 4Fol3t AT BROlA Ht 8.94+3.03
ppb2 HITXE Vel 5-12FX FF 8.76
+6.18 ppb, 13-24FellA H3F 7.90+4.64 ppb2
2 74 Bprhrh 25501l M B 8.8745.03 ppbE
Z sttt

YA L 13-24F 73 ZHoA HF 10.19£7.30
ppb2 H A& BT, 450]8 & 25503 Z
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Cu Mn&Ni Zn
(ppm} | (ppb) (ppm)
0.6 CdaHg
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Fig. 1. Comparison of thrace metal content in breast

ppmo g HIUAE BAL, 5-12FAM e 0.34+ milk by lactation.
Table 4. Trace Metal Content Milk by Lactation.
Area Trace metals Cu(ppm) Zn{ppm) Mn(ppb) Ni(ppb) Cd(ppb) Hg(ppb)
Under 4weeks ‘12 | 0.51£0.16* 3.50+.01 8.9413.03 8.17+6.06 | 1.8112.68 0.6710. 36
5-12 weeks 18 | 0.3410.10 | 2.03+0.78 | 8.76+6.18 6.69+5.33 | 1.8843.22 1.00£0.87
13-24 weeks 11 0.28+0.10 1.2810. 61 7.90+4.64 10.194£7.30 | 0.82%0.94 0.9810. 68
Over 25 weeks 18 0.2840.07 1.4611.04 8.87+5.03 8.13£5.79 | 1.81x1.77 0.8910.59
*Mean+S.D.
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ppb2 HIAE YellAL, 47F0]8 L 13-24F0l
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#F 0.8240.94 ppb2 AR S YERRUT
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S717b8 2 29 Kirsten, G.H. §''e d4t%
39 57.07+4.8g/dl, 1 o|%F HA ZAdthrt 36
Zol| 28.0429.7 g/dl, Rajalaksmi, K. 57’2 Zfrol
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2 A8t 2 Foll Ha Fadva R
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g, Fe710) 9.39£3.6g/100g, A&7l 84.7+3.8
g/100gog2x 2% 2fdM &L, I oFde
Azl 2239 &L Rusged E ZARIAME 4
Zolglol A HF 0.51+ 0.16 ppmeE HIXE B
Qon, 1 ol Fa FAadtrhrt 25501 G A
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o Y% ¥F FAE R

2 ZA A ofde) g ZHAE AR
Y 2.28+1.82ppme] FEAHY HF 1.7611.41
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