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5% $L4R 5 & AR R

5

CHAKE

AHE KLl

I

B128 4 £ 212007 B B % 2 A SLAILE bR £ 45 -
8 AT AT o BALEER > 6 BHMAR TR KR
iF4sdesd 2 T4 ¥4 % 533.6ng/ml (8.6-71.0) #» 4.6ng/
ml (1.0-13.3) » BLKIE AR FRMOEEER I FHEE
& 0.259pg/ml (0.108-1.212) - R AL ER GRS SA K
& 8945 (45.8ng/ml) #74% (9.1ng/ml)(p<0.05) » 4R & & A
VA3t X 5 90.394pg/ml £ & & (p<0.05) o #E—F R E20
PEEGZHE - AHPEMAKIL &K -ALTRLEIT
BEZMME BRETZARSIZHAESENTIE
HHPZHBERE  c ARERRET AP 4R
BAELTELRES HABRBRREEZIR -

=t

M ® F
3 (raw milk) ~ # (lead) ~
#f (cadmium) ~ §# (copper)

BWEAZN R HEE SWERARR
HEEA-BERAW  RW2EBM 30-
300ng/ml, 140ng/g, 50ng/g : BRI —
HMBRFEHR - RTHBIEEL - /0 2ng/g, 90ng
/g, Sng/ml, 10ng/g ¥ - WA BN R 1-26ng/g,
F&BE 30-2200 ¢ g/g(Lopez et al., 1985) ¢

BRI 2 RS BT 2-400ng/g 2]
#AE 0.2-20ng/g M - MPGFE (Narres et
al, 1985) M4 A28 « WA HHE 2ng/ml
il 0.05ng/ml » BEHEPREREE - A4
(1985) MBFHALPRATHEIRE 121ng/g - W
% (1991) HELAMHESRE 0.140-0.283
ppm ° 1 AR AXNEEERR M
A= RS AL AR RERS (Narres
et al, 1985) - A BELAERHF FRECE
i (AA) FMEABREAP B -WEE 5
Blktam AA WEHAR W - HRNASH

* HEN AR MIEE
BMERE RS AT

.\-:JC .
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RN AR - AR =R
ZRERTEPETANIHESR -

MRS E

(R %

MOET~9H A 12K E200F BRI
ZAEER  RSIE3A AR EN20FRE
5 WEZH A - BERE - B EKA
AL -

(SRS R R

L B« B o R SR S LA
BRiPE  BRE 10% (vv) HIWEIERSD
PR o AU 5 LB R KT Ll i Tk g
Wi ARGER -

245 W 25 ml 2 AL RRHERN -
120 C #HAMF A » HEL 550 C Kibe
BRARAGR % B3 N B 10
ml BIRSER > AR 25 ml BEN %
TER -

B R R <R RAEE AR
Ao 1 105 C BB NERERE » LEHHE
KaaR HEMERTH - BiERZR
BRFHBI#D s B A 550 C KL »
EREFHIL 3N HEEE 20 ml #K5
AR - BRR 50 ml BiEA - HBHER -

L BRAOK ¢ Y 25 ml HrMER KR RSEIA »
A1 mi B8 1 105 C EEERMEE
25 ml JUT » BBE 25 ml BiK > BT
EEh-

(SR TR A

SRR ERE AA KME -
BB WHIBEESMA 28332288~
324.7nm - DGR AA SR » 1 0.5%
Ammonium phosphate B33 EEHI% > I
HORE TR AR - HREERR

R SERCIRROERAR -
(a3 4
LA PC i SAS #{TEM RN » T
fl A RERER E S Biglatk (Duncan's
Multiple Range test) °

OB -HEE:

AR RCH & HFHSRIT
Pk~ = = - HARLILE TN 45.
8ng/ml BEE » i BEM 22.6ng/ml
BRI - 200 EEMHZEELE R 33.6ng/
mi ¢

Wa R TS 9. 1ng/ml RRE -
FiERKBERY 2.5ng/ml BRI - THARRE 4
6ng/ml -

$i & B LIRE K&K 0.394pg/ml REE 0
1688 T8 0.154pg/ml BRK » BTHR O
259ug/ml -

(CAEE ~ FER -~ BRADK R SR G R:

205 RIS 2 T - BER  BORIK RS
23~ SN A RIIR &N -

rEEiefEt o DAER SRR (1316.8ng
/g) BEE  BEEEE (228.3ng/p) MR
B (18.4uglp) BRE - KAKAE 1A
—BIEAER (29.2ng/ml) HiRERHEEZ
20 ppb B » ERMTRIAREEERA
ZFE (3 100 ppb, # 10 ppb)

= =

ﬂ\

(MR8 ~ MR SR
ARRFRAGZEATRSEG 38
6ng/ml, K521 (1985) LLKIER AA ATilfs
{7 121ng/g : ® Murthy and Rhea (1967



WHEE FHE ML

) # 23-78ng/g 1 Bruhn and Franke (
1967) iy 91 ppb DUT ZASHRED - HEER
Barlow (1977) ) 5ng/ml i Narres et al.,
(1985) [ty 2ng/ml -

RAERTTHE  FFEBZHE (4.6ng/mD
§1 Bruhn and Franke (1967) f} 6ng/g
fil Lopez et al.(1985) #J 10 ppb LI Tl »
{5 & » Barlow (1977) i 1ng/m! #I
Narres et al.(1985) 9 0.05ng/m! -

¥ &R (0.259ug/ml) FIBES (1991)
Fill{%.2 0.140 ¥ 0.283 ppm BRI -

AalREMEY L ESBE R M O .
EFHERZARET - A RIS - SRR
FRER A RERMRE e RE » 5
MEELANFAGRES NS 2 ppm 1 8
ppm  EABNNMEH, RARER 5.5 ppm
f1 30 ppm » X2 SHBREL 0.5 ppm - 5L
ZMAREREERERKERRRATT
& (3 100 ppb, $8 10 ppb) - M HAHL L
ARG A SRR R -

COBE - FE - RAAREAZ ZHCES RN
BNtE :

BRECH kS ~ BORARIN Bk S/
EIER A A PR B - MBS AL LR
A IR E BB - BRURIE R K
ZROUEHES B R E A -

Stanley et al.(1971) A3 H{LR
ASHKY 0.0003 % - Hammond and A-
ronson (1964) #iH} » A PR KRR
M4 - LA PRSARE N A 9 ppb -

FHHASBMORRAERE RE O
00008 % MM EH R T WA LT D (
Neathery et al., 1974) - FLiH P EHE
RERFHERHRARMBTAAEERED
& (Metallothionein-like Protein) #[§#&
# (Lucis et al., 1972) »

[
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% (1991) HEWRASBLXHE
800mg IMRE=H BEALFLEND
ZMEE -

Hi b ARES S T HEWT 0 A4 B ERER A
WBAKS ~ AN EREADN S BERE
B - AN T RE N B R R
BRCEY DNRE REAE S 25 -

$ E X W

a0 (1985) o F AR ARG ~ SEHK
S - RS EH 130:58-70.

BULHE - 285 - FHREFA991) - 34H
BEE H - -HHIARRCRE-
BREEGEARAWLH S -
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F— EEElSAzaeRTer F- EREABRcHOEEY

=l FHHsE" % A1 FEHmReE"

®y (ng/ml ) L o5 {ng/ml) mERE
T 45.8 a 13.5 T 9.1 a 2.0
C 44.0 ab 6.3 N 7.2 b 1.9
N 42.6 ab 7.6 C 7.0 b 1.6
G 36.6 abc 13.6 u 5.1 ¢ 2.6
Y 35.7 bec 8.6 W 4.8 ed 1.9
M 34.7 bed 8.8 L 4.8 cd 3.8
L 31.8 cde 8.4 H 4.6 cde 3.4
H 30.9 cde 10.8 G 4.2 cdef 2.4
K 30.4 cde 14.6 Y 3.8 cdef 1.6
14) 25.9 de 7.4 B 3.2 def 1.5
W 24.8 e 9.7 M 2.9 ef 0.4
B 22.6 11.3 K 2.5 0.9

SRS 33.6 12.6 BT 4.6 2.7

* REEREEHRFRERTHIT L

ERTEE (p>0.05) -

#Z ARLEARNZ WS LR

ERTEE (p>0.05) ¢

KA Fe@eR*

R (ug/mi)  RRBE
K 0.334 a 0.128
w 0.283 b 0.220
B 0.282 b 0.083
Y 0.267 bc 0.070
N 0.265 bc 0.083
L 0.239 bed 0.067
C 0.239 bed 0.108
G 0.232 bed 0.0630
M 0.227 bed 6.078
[0) 0.180 bed 0.070
H 0.171 ed 0.090
T 0.154 d 0.040

M 0.259 0.120

* I ME R BRERERRHEH L

RTEZ (p>0.05) -

* T A AFRE R FERRHE



120 TEMBSL AR - B~ FE R0 - R a RS

M WE R RAKRELZE - B-HSE

TH A THEHE ( EEEE) m o™
WE ()

# (ng/g) 1316.8  (782.4) 272.0 —2909.0

#w(ng g) 98.8 (100.1) 8.3—358.9
#(pe g) 6.1 (4.1 2.4—14.3
BHE (%)

& (ng g) 316.1  (277.4) 104.5—1211.0
# (ng/g) 228.3  (202.0) 61.3~—851.4

(g g) 18.4  (12.4) 5.2—50.1
gk K

$& (ng,/ml) 1.9 (0.7 1.0—3.3

# (ng/ml) 0.3 (0.1) 0.2—0.5

# (ng,/ml) 5.6 (7.6) .3—29.2
£ 5

# ( ng/ml) 41.3  (13.9) 16.9—63.9

# (ng,/ml!) 5.8 (3.8 2.0—16.9

#i (peg/ml) 0.238 (0.100) 0.108—0.401
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Determination of lead, cadmium and copper
contents in raw milk, forage, feed and water.

S.L.Jeng* S.J.Lee, L.S.Lin

Taiwan Provincial Research Institute for
Animal Health.

SUMMARY

Samples of raw milk were collected from the bulk holding tanks of 200 farms in
12 counties to analyse the contents of lead, cadmium and copper. Average concent-
rations of lead and cadmium determined by graphite furnace atomic absorption
spectrophotometry (AA) were 33.6 ng/ml (8.6-71.0) and 4.6 ng/ml (1.0-13.3) respec-
tively; and copper assayed by flame AA were 0.2569 pg/ml (0.108-1.212). Samples
from a certain county in north area had the highest average amounts of lead (45.8
ng/m!) and cadmium (9.1 ng/ml) (p<0.05). Whereas, samples from a certain county
in south area had the highest average amount of copper (0.394 pg/ml). Forage, feed,
water and raw milk samples were collected from 20 dairy farms to further investig-
ate the effect of the ingested 3 elements on milk concentrations. The result indicat-
ed that the ingested lead, cadmium and copper were not significantly correlative to
milk lead, cadmium and copper respectively.

This survey indicates that raw milk does not contribute significantly to lead,

cadmium and copper exposure of human.
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