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Abstract

This study was conducted by wusing the ICP-AES (Inductively Coupled Plasma - Atomic Emission
Spectrometry) to investigate the seasonal changes of copper and manganese content in the raw bovine milk, From
July 2003 to June 2004, the milk samples were collected from the two geographical locations, Chungcheong-do
and Jeolla-do, in Korean peninsula. Copper (Cu) content was determined in the range of min. 10.10 to max. 21.00
pg/100 mL (13.79 pg/100 mlL) in spring, 5.06 to 15.41 (10.17) in summer, 5.04 to 19.70 (10.70) in autumn and
6.96 to 17.80 (12.11) in winter. For manganese (Mn), 3.00 to 8.30 (4.87) in spring, 2.30 to 6.44 (3.75) in summer,
2.81 to 6.04 (3.82) in autumn and 2.25 to 9.02 (4.48) in winter. Those data have shown that levels of copper
and manganese was relatively constant but higher in Spring than other seasons, suggesting that the levels were
not affected by seasons and different locations in Korea.
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Table 1. Analytical conditions of Cu and Mn by ICP-AES

TE2AA E3}E) 2] A 267 A 25(2006)

B 12 FAE L A B2E AR A22A BEHRA
2R S AAlSRT

Mz f

Az

B AgdAM e 2= Aw A QelM A/E Ht
T f7dAY BagE AERE ANEEA Ao,
A7t g % 15749 ABE HNE ge 93 A A3
& 4TelA W olated A4 glo] A FUsG 4
HAR g 25748E A5 8k AMRE JSERE
E-Z(CRM: Certified Reference Material)2 infant formula
SRM 1846(Standard Refernce Material 1846; NIST, U.S.A)2

QJate] Abgatsion, 44 B A BAE Asi] AHEE
Cu®} Mn EZEZ(RM: reference material)}& High PurityA}
(Charleston, SC, USA)oll ] 7+4)3led AFg-stsith L whel A
oko & Aakw} AL Junsei(Tokyo, Japan) A& (electronic
grade)S Al88F¥ 1, 24+ EASYPure System(Barnstead
international, Dubuque, USA)ol] ¢J3f 18.0 MQ =22 3
A EL AMES

—

0.250, 0.500 mg= ?J'%E]E% A Z3tE T} U3t ﬁzﬁ-oﬂ o

E 100 mL 3 wzlo] 0.05, 0.1, 0.2 mg TFHE2 A)ZeA
t} ZELdo AR e 18.0 MQ 22 FHAH FHF
£ ARg3iSTh

Cu Mn

Classification Conditions Classification Conditions
Wavelength (nm) 324.750 Wavelength (nm) : 257.610
Sample gas flow (L/min) 0.7 Sample gas flow (L/min) 0.7
Plasma gas flow (L/min) 12 Plasma gas flow (L/min) 12
Auxilary gas flow (L/min) 0 Auxilary gas flow (L/min) 0
Nebulisation flowrate (L/min) 0.02 Nebulisation flowrate (L/min) 0.02
Nebulisation pressure (bar) 1.0 Nebulisation pressure (bar) 1.0
Entrance slit 20 Entrance slit 20
Exit slit 80 Exit slit 80
Increment (nm) 0.002 Increment (nm) 0.002
Transfer time (second) 13.0 Transfer time (second) 13.0
Stabilisation time (second) 3.0 Stabilisation time (second) 3.0
Generator power (W) 1,000 Generator power (W) 1,000
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Table 2. Determinations of Cu and Mn in the infant formula SRM 1846 as a standard reference material, with ICP-AES
(Inductively Coupled Plasma-Atomic Emission Spectrometry)

Analysis value

Unit Certified values
Mean+SD Recovery (%)
Cu ng/kg 5.04+0.27 528 + 022" 104.8
Mn ng/kg 0.4 043 + 0.01 107.5

" The values are meantSD of 3 replications.
Standard Cu and Mn was purchased from High Purity Inc. (Charleston, SC, USA).

2004y 71Fo R FYSIATh AR 20 g2 1 mgrtAl FY AlgZotel g4

5] E7h el Hel Azsho] ©3Al 3, 3]stz A 500 T a] FAAQ1 )9 F7ke] HAb it A= 93l <)
2 o]l d w7kx] Fglsisiod, = E 23 % FTEFEAS 0|89t AgAS HESI Feled Pk

HNOs(1+1) 3 mLE #7iste] A} 3ttt sjsvt g S AT g3t A2dE grE AEdTe] &F4

% 3)i-S EZ HA|3 HCl 2~4 mLE 7138te] 23 & ¢ FAZ A8} AZEFZH(CRM : Certified Reference Ma-

AF 1~2 mLE 7}8te] 71edA] =o|m, o3sle] 100 mL ) terial)?] Infant Formula SRM 1846 (Standard Reference Ma-
A Zgaaz 270 & B2 100 mL A8l Ajgdgdon terial 1846, NIST, US.A)o 2 AF 2 AAstgon, g &

AHE-SFA T wrte] EA A3 Table 29 2rh
247|7] H =2 T2 W gYzh FAEn
717184 o] A}-8-% ICP-AES(Inductively Coupled Plasma- 147t QAT A F el w2 FFE EA% 29
Atomic Emission Spectrometry)®] 7}7]E 272 Table 13} + Table 3] Yehiith & & 8] &F& BN 27
2t} ICP-AES(JY ULTIMA, JOBIN YVON, France)i= gra- = & 13.79 pg/100 mL, o4& 10.17 pg/100 rnL, 7+ 10.70
ting 2400 grooves/mm double order(focal length 1 m)e] W=+ ug/100 mL, A€ 12.11 ug/100 mLE 2% =9t} Bene-
£ monocmomator—g— A28 ) mariya 5{(1984)Z} Anderson(1992)2 5~20 ng/100 mLE H
13+ 31, Park 5(1995)°] ¥ 3FF 19~33 ug/100 mLd]] B]s}
Zot o oF He oa @A 2959ty P B 4.87 pg/100 mL,
Table 3. Seasonal changes in the concentration of Cu and Mn in the bovine milk
Contents of minerals (ig/100 mL)
Season Months Cu Mn
Mean = -Standard deviation Range Mean + Standard deviation Range
3 14.2+1.117 12.8~16.9 4.14+0.61 3.00~5.12
Spring 4 12.6+1.47 10.1~14.8 6.21£0.78 5.34~8.30
! 5 14.6+2.69 11.3~21.0 4.26+0.69 3.34~5.56
6 9.84+1.52 8.66~15.0 3.54+0.71 2.75~5.04
Summer 7 10.1£3.72 5.06~154 4.15+0.85 3.11~6.04
8 10.6+3.52 . 5.28~14.9 3.56+0.95 ; 2.69~6.44
9 6.80+1.93 5.04~11.7 3.33+£0.38 2.82~3.86
Autumn 10 8.81+1.99 6.95~13.2 3.79+0.81 3.18~5.69
11 16.5+2.30 13.3~19.7 4.35+0.69 3.48~6.04
12 9.84+1.70 6.96~13.8 4.03x1.16 2.25~4.79
Winter 1 10.9+1.01 9.20~12.6 5.35¢£1.45 3.68~9.02
2 15.6+0.85 142~17.8 4.06+0.46 3.32~521

D The values are meantSD of the fifteen independent samples (p<0.05).
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