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A Study on the Content of Cu, Fe, Zn, Mn, Pb, Cd in Market Milk
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Abstract

In order to determine the content levels of trace metals in cow’s milk, 79 market milk samples

were collected from markets in major cities of Korea from July to August, 1985 and analyzed for
content levels of Cu, Fe, Zn, Mn, Pb, Cd.
The Results were as follows ;

Cu,

Fe,

Zn,

Mn,

Pb,

Cd,

average 435 ug/l

range 14 ~172.7ug/1

average 398.4 ug /1

range 35~1,873 g/l

average 2917mg /1

range 1233 ~7.46 mg/l

average 26.74 ug /1

range 7.6 ~102 ug /1!

average 339 ug /1!

range N.D.~ 105 ug/!

average 1.73 ug /1

range ND.~54ug/!
I. # @&

ol MBS oA kil Ay T

of #arfboll whg ERsEiG4 o] MIEK bol Aot
25 o] sl B &bl vlAe ER
= oA BHITE kg o]2a glew
FE aAHY e AR E v 2T A - B



MY - BEET - REHEVAAS GFE &8
o] MithEl 2 v Eifolrh

BUENA mEEY AN A ERITHEE
gt&| 2 Fe, I, Cr Cu, Mn, Zn, Co, Mo, Se, Sn,
V,F, 51, Ni, As &= #8)4 kg7 v
H ey MR XEBLE FA =ed® $g
7t WECEE ALl oA et s
HEsBE Hael o8 7 FEol 2UAA
Folx| = o] &9 Mol o3 fEEMEME do
1A Hleg v - Avict - G5 - dE S A
= KEY W —ER B oE &8 B
REE #Ested gyl BHEE stz e
HiEol ok

$-elvietell Ao e AEES 1972 4
79,852 Eoll A} 1984 4F 844,299 E o2, [HE
1AE BB 92 19724 2,383 g A 1984
£ 20500 g2 AL WL Ao
2 BENR HAAE 4R i BB
Eoll sl |aholtpviny ol HE EE
3 En AS7A L] ¥l w HEs oA
WY R BREY fFE BEgoer, ik
BH BN o fesist AdSE B0, 8
e Bl #el M= st R EHifolrk o]
of %-2l7 BE #RASHE Rk 4 he
BELEY BT 4 aRI WAMESHY &
BERES Edc=4 BEELMEN 3
BG4l Bk - W o #oel IRAE
BE R e Bkt u At K FRE B
skl & A o] ok

. BESHR

1. #F2| #E

19854 7H 10H%-8 8H20H Atoldl £
BT HEE A ANA ke 2 A= 48 T
e BRARE 796 A RE sV
2 Wekste] 4°Co REDS o3 T2HMA
off F R ok

— 70—

2. ®WEIRR
Selvtetel A A - MRS 2 e R
o] Fe| - A -ofsd -zt - AERO B

WS FBE e o,
. ®|E&7HE L AEHE

1. A% 9 SBFER

WA, G, T4 o] dREME, o
BuolkE HHGEAEHeR, B Ad
ko2 fFHsIY o FH4ardrwgodx D
D. T C.(Sodium N, N —Diethyl Dithio Carb-
amate Trichloride )2} M, B, K, (Methyl lso-
butyl Keton)i= [EF W7 H(A A R
MgH)-S s Ak

S B EEREEL HFREs B A Ju-
nsei )& A-g3td o ¢BE R
-2 Table 1 3 #Zrh

2. HREKE

flsge BIFBORsr ¥R FF (Perkin Elmer
372)% stglen R TAE oM "R AFAS
1, A7+ Hollow Cathode Lamp (S &
Juniper Co, )& AH&3}4d o)

Rl BE-F90n 0B & el #i4-2 Table
29} zZrh

3. WE@fz
1) #klel 47

Table 1. Standard solutions of metals.

Metal Compound Solvent Concentration
Cu CuCl, IN-HC1 Imi=1mgCu
Fe FeCl, I-HC1 Iml = 1mg Fe
Zn Zn(NO3), IN-HNO;, 1ml = 1mg Zn
Mn  MnCl, IN-HC1 1ml = 1mg Mn
Pb Pb(NO3), IN-HNO; 1ml = 1mg Pb
Cd CdCl, IN-HC1 1ml = 1mg Cd




Table 2. Analytical Conditions of Atomic Absorption Spectrophotometer.

Wave Length

Metal
(nm) (mA)
Cu 3248 6
Fe 2483 10
Zn 2139 4
Mn 2795 10
Pb 283.3
Cd 228.8

Lamp Current
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Sample 50 ml

HNO;
J, HC10,4
Heating H,0 50 ml
Amm. Citrate(25W/V%)10ml
J (B, T.B. (0.1 W/V%) 2drops
NH;OH(yellow > green)

} (NHy4 ), S04(40W/V%) 10ml

Separatory funnel

D.D.T.C. (10W/V%) 10 ml
M.LB.K. 20 ml

Shaking for 10 minutes

|

M.L.B.K. Separation

!

Volatilization

HC104 2 ml

Volatilization
l 0.1N HCl

v
AAS.

Fig. 1. Determination method of trace
metals in market milk.

Slit Setting Flame Description

(nm)
0.7 Air-Acetylene
0.2 Air-Acetylene
0.7 Air-Acetylene
0.2 Alr-Acetylene
0.7 Air-Acetylene
Air-Acetylene
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Table 3. Metal Concentrations and Ranges in Market

Milk
Average S.D. Range
Cu (ug//) 433 23.7 14-172.7
Fe (ug//) 3984 320 35-1873
In (mg/ /) 2917 0.896 1.233-7.463
Mn (ug//) 2674 1441 7.6-102
Pb (ug//) 339 30.0 N.D.*-105
cd (ug//)y 173 1.29 N.D.-54

* N.D.-Not Detected
The Limit of Detection (L.O.D.) of Pbis 5.5ug//
The L.O.D.of Cd is 0.2 ug//
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Table 4. Data of Trace Metals in Market Milk and Human Milk.

Copper Iron Zinc Manganese Lead Cadmium
Kim Average 43.5 3984 2917 26.7 339 1.7
Gug/ /) Range 141727 351873 12337463  7.6-102  N.D-105 N.D.5.4
Murthy?)  Average 86 640 3280 19 57 26(pg/kg)
(ug/ /) Range 44190 200-1510  2300-5110 33211 19-104
Bruhng) Average 41 3610 60 5
(ug/kg) Range 23-115 5.183 1-17
Renner' 2 Average 120 530 3600 50 30 4
(ug/ 1) Range 10700 60-1000  1500-7000 10-280 270 130
7 kP 10) Average 103 620 2800 40 6*(ug/kg)
(ug/ ) Range
Human!?)  Average 0.24 0.84 134 0.12 0.12 0.019
Milk
(ppm)
* Nishimura
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