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Kirdudom P,Ochareon R, Sudsuang R. Serum copper and zinc levels in Thai blood donors. Chula
Med J 1989 Jul; 33(7):519-529

This study was to investigate the levels of serum copper and zinc in 256 healthy Thai blood
donors at from Chulalongkorn Hospital and National Blood Center, Thai Red Cross Society. The
concentration of copper varied between 0.7-1.6 ug/ml (mean = 1.13 ¥ 0.29 ug/ml). This concentration
slightly increased with increasing age. There was no significant differnce between males and females.
It was found that in the blood group O donors, the level of copper was higher than in other groups,
especially group B.

The serum level of zinc varied between 0.6—1.5 ug/ml (mean = 1.07 ¥ 0.30 ug/mi). This
concentration slightly decreased with increasing age. There was no significant difference between
different blood groups. It was found that the level of zinc in females was higher than in males. There
was no relationship between serum copper’and zinc levels and body weight, number of blood donations,
hemoglobin levels and hematocrits.

Reprint request : Kirdudom P, Department of Forensic Medicine, Faculty of Medicine, Chula-
longkorn University, Bangkok 10330, Thailand.
Received for publication. Januvary 6, 1989.
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(linear range)
1.2 AIATIZANKUA (percent recovery)
2. ApTzhTzdunaaadludsy  aaisues
Evanson and Warren(") uaz3insziszdudanzaludsu
@3589 Olsen and Hamlin(®)
3. @779 blood group, hemoglobin W&s
hematocrit
d e ¥
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WATICH
1.1 el uns 18 InTaNaIFIu
s - - H da & 9
danza @ winnheminasgundenundudu
r-) 8/
0.5, 1.0, 1.5, 2.0, 2.5 WAZ 4 ug/ml 139919078 serum
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equivalent solution 1 8. UWRS 8% butanol solution In
A7U 5 1A, Ynana U1 liUATEY AAS flam analysis
Qo 1 ‘I o v
Yaf absorbance a1 lUE19INIMANATT M (serum
equivalent U3sneudIn 3000 ug/ml sodium U8 150
ug/ml potassium)
¥ "

nBAA :  W@IBkILNaTFwMNiaN
19%%% 0.1 ppm. &adATad AAS graphite furnace 1u
- A
USunm 5, 10, 15, 20, 25, 30 WAL 40 ul FIvziladw
WNTWIYINAY 0.33, 0.67, 1.0, 1.33, 1.67, 2.0 URE 2.66
ug/ml e absorbance lus$anTMan@sFIMTw

Qo Lo A 1 8 x - ‘;
WanuRINE® Mathamvaezaslaneiigesdninsian
¢ .
20 ATalugananaduai
-] ¢ e A

1.2 ANAATIEANRUAU (percent recovery)

Ansranauwingnreitinssilas@udnzfuas
° a ) e A wal v o
NaAITIMIUNINIIWLUUEY adludTuliianadudu
] a [ ° - ¢ A -l o dg‘« J )
@ 3 1eeu Wl ssiuTinaRsuiug Sunla
lagnidn NAFNIUBINTTUATIEAABAAATIZANALAK
A v o aw - A - a s ‘{ 3
finaTaclndifpatuySunandusdly Sinscdan 5 asa
h o U A A o o 1

Tuganasaadeariu wsafuiein lusmimmian
AaTindudu ngas

concentration recover
- X 100
concentration added

% recovery =

ads dda) @ -
2. I AATCHFTUTINCAUAINDINAY
o - al ¥ o -
#anzd @ wisuiwnasguiInziniiaau
(Yu1% 5 ul/m! \NewwIua working standard Tewld 0.1,
- A-
0.2, 0.4, 0.5 ¥A. T84 5 ul/ml LANRIlUNRBANARDIN]
serum equivalent 1 8. UWSAANWILN 8% butanol IMATY
5 ua. )nwaaa 11 lTasn absorbance BRI
NATFM Fiudedn 1 ue. Wevdanien 8%

(Y.} o ¥ a -
’59“]"'"lﬂosﬂlﬂluﬂsﬂiﬂzmuﬂlﬁinﬂia"ﬂ 6521

butanol AT 5 ¥A. U111aA1 absorbance AU
) v W [Y) e
ANuINIUIINNIMaNAIz UM dilution factor
« | e o -
iuaaIugInes

NBAWAY : LATHUUILILNATFIUNDIUAININ
194 10 ug/ml WNBLATEN working standard lag@eidn
\A389 AAS graphite furnace $au13unm 5, 10, 15, 20
waz 25 ul MUSIOY TNV TNTUNIRY 0.33, 0.60,

1 A °
1.00, 1.33 WA 1.67 ul/ml A" absorbance 1 lé1iN
nanT eIz §udadny 100 ul Weaedae
10 mM HNOj; AU 1000 ul &adun3ay AAS 15
' oW ¥ o ° o v

ul i1 absorbance NlAMiINIAIUIMIIANWTNTUIN

nrnasgulasasaduandfunasuas
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HaN1IN1IIVY
1. mmnﬁnmqmamﬁﬂmmﬂﬁﬂ‘imnzﬁ

| ¥
1.1 AN TWEUATIZ8INT NN TI N
ar g ¥ [ -l
S:mJ'naommtﬂmamswmmn:aagﬂu
Qe IA Qo
720U 0 - 4.0 ug/ml 'lunaqumagm:au 0 - 2.66
A L v ¥ v Ad o (¥ Y Y
ug/ml Fadussaunnududundanusdgnmeniiin
1erumtaTsaudanziuaznawasluaung Usum
Qr t .3 ‘Id x 1} -
Faneiidun@lududwd 05 - 1.6 ug/ml YTunm
LT )
naua luduaua 0.7 - 1.5 ug/ml (Fig. 1)
1.2 MTAATIEAAINAUARTDIFINSTURS
A ) .’I L A 1 o
noaInduadludsy  Methafanududuaniseay
-~ - a cA [y
NINTHN 0.5, 1.0 UWRS 2.0 ug/ml InTenaulaiesas
-~ 1 A
94, 101 WS 102.5 AlupafTaoas 99.2
d
NAUAINANMUIUTU 1.0, 1.5 WA 2.0
a A [y P ) a v
Tinseianlatouas 89, 92 uas 107 Aaluawaiufouss
96 (Table 1)
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Figure 1. STANDARD CURVE OF ZINC BY ATOMIC ABSORBSION SPECTROSCOPY.

Table 1.

Zinc

Copper

CONCENTRATION (ug/ml)

W N e

HW N =

0 05 1.0 1.5 2.0 2.5 3.0 35 40

Study of percent recovery.

510 15 20

1 A 'l L
25 30 35 40 ol

CONCENTRATION 0.1 ppm.

Concentration Concentration Concentration Recovery (%)
added (ug/ml) measure recovery
base line 1.55 - -
0.5 2.02 0.47 94.0
1.0 2.56 1.01 101.0
2.0 3.60 2.05. 102.5
average 99.2%
base line 0.96 - -
1.0 1.85 0.89 89.0
1.5 2.40 1.44 92.0
2.0 3.10 2.14 107.0

average 96 %
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2. HANITUAINCHMIIZAVNITUNOIUAI
[V -
uasaina
- -l tlf - a +
2.1 YT funswuadlanesy 1.3 T
1 1 A -~
0.29 ug/ml aglu139 0.7 i 1.82 ug/ml sinafulungs
1.12 T o.18 ua:gi'mu 1.14 T 0.20 ug/ml UTaudsu
Q 1 A [\ [
Fanzidanady 1.07 T 0.28 ug/ml agflugai o5 @

1.85 ug/ml suafeluwfds 117 £ 0.03 ug/ml tugfany
0.97 T 0.26 ug/ml Mua§U (Table 2)

2.2 T TsdaTuanive 8 Sumesuad
uszdanziluwemdauazens ssdumasuaslamadoly
w@uszrolifitauandnu uadfudansilungs
geniuetelifusgfl p < 0.001 (Table 2)

Table 2. Average mean values and analysis of variance of serum copper and zinc concentrations in Thai blood

donors.
Number of | Mean value | * SD t P Min Max
cases (ug/ml) value value

Copper
Female 100 1.12 0.18 0.82 1.84
Male 100 1.14 0.20 0.8900 0.374 0.70 1.52
Total 200 1.13 0.29 0.70 1.82
Zinc
Female 100 1.17 0.30 0.50 1.85
Male 100 0.97 0.26 - 5.0626 0.001*" 0.60 1.58
Total 200 1.07 0.26 0.50 1.85

2.3 MINTTLFesTfimaiuns 62.5%
agflug29 0.7 v 1.1 ug/ml 36.5% agflugas 1.2 o 1.6
ug/ml uaz 1% faududuganin 1.7 vg/ml (Fig. 2)
2.4 MINTENLMVBITIUFINEE. 1% ag."lu

42997131 6 ug/ml 55.5% agflug3 0.6 9 1.0 ug/ml
39% offlu1y 1.1 B9 1.5 ug/ml usz 4.5% I 1.6
ug/ml (Fig. 2)

80
% of Subject

62.5%
60 ‘
40 36.5%
20 -

4
1%
—
0.7-1.1 1.2-1.6 1.7- > pug/mil

COPPER
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% of Subject
60—
55.5%
40 39%
204
1% : 4.5%
> 0.6 0.6-1.0 1.1-1.5 1.6- > pug/ml

ZINC

Figure 2. DISTRIBUTION OF SERUM COPPER AND ZINC LEVEL IN 200 BLOOD DONOR SUBJECTS.

4 o (Y] X ¢ ) X
3. ANNAVYIIFIUNOIMAMATTINGT  anIunoud 26-35 1, 36-45 1 usz 46 DIuly luiwer
-~ .. 4 1] A J
l[ﬁqn‘]una’“ﬂ‘]qunglwﬂ witongandn 25 U dldwaly 1.06 ug/ml &9
4 \ o C d o X ¢ ;
s:ﬁ'vﬁ%‘unmumﬁu?inﬂ'[aﬁmwa‘mumq UaLNIINFNBYNIANIINIUNG 3 g (Table 3)

o ' ] P P ] ' -l
a1nin 25 11 Ganaie 1.07 ug/ml Fakeuniingusiyh

Table 3. Average values of serum copper and zinc in different age groups.

Age groups (years) Mean * Sb N
(ug/mb)
Copper
Male 16 - 25 1.07 .32 14
26 - 35 1.24 .28 36
36 -45 1.22 .26 52
46 - > 1.32 .28 34
Female 16 - 25 1.06 .24 33
26 - 35 1.15 20 38
36 - 45 1.17 .24 38
46 - > 1.28 .39 9
Zinc
Male 16 - 25 1.23 .36 1
26 - 35 1.09 .38 25
36 -45 1.02 .35 42
46 - > 1.03 42 32
Female 16 - 25 1.20 .27 30
26 - 35 1.13 .30 35
36 - 45 1.09 .30 34

46 - > 1.23 .38 8
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szudiudonifuinalafamaroeny
3 1 -t | J o 1 A (] ]
a1 25 1 eeiy 1.23 ug/ml Siadugeniingy
A t z 1 — ] .I 3

pwmnnnima 3 ngw ludwdangueginnit 2s 8 §
t A - ) A ] 1
fadt 1.20 ug/ml deaRoganingueny 26-35 1 uss

1l J ¥ -l Q' 1 Z A -
36-45 1 uainadulndifsaiungueny 46 Dawly &
' -
analy 1.23 ug/ml

4 < v A
4. msnfssumevIzausTunesunsly
NGUBIYAN q (Table 4)

4. mqv’nn-’h 25 1) tﬂ’:umﬁuuﬁung’umq
X
26-35 1), 36-45 Yauly
a2 8y 26-35 1 Lﬂ?uutﬁuuﬁunq’ua'uq
36-45 Tuaz 46 Tawly
r| -A Q 1
4.3 8] 36-45 ] wisuisuiunguany 46
X
dauly
) 1 Ad o 1 -l - dtla
wuinguiewanii 25 T eelisedud iy
.I 1] ) A x 1 [] Qe o Q- A
'naeu.mmm'\nqumqngwu‘lﬂvgnnquamoﬁuumaty'n
p < 0.05

Table 4. Analysis of variance in age groups of copper and zinc serum level.

a. Copper
Age group N Mean *sp t - Test
(ug/ml)

<25 47 1.0591 .263
26 - 35 74 1.1977 244 .004
36 - 45 90 1.1983 254 .003 *
46 - > 43 1.3116 .300 .000 *
26-35 74 1.1977 244
36 - 45 90 1.1983 254 .987
46 - > 43 1.3116 .300 027 *
36 - 45 90 1.1983 254
46 - > 43 1.3116 .300 025 *

* p<.05
b. Zinc
Age group N Mean +sp t - Test
(ug/ml)

<25 41 1.2076 294
26-35 60 1.1150 331 .156
36 - 45 76 1.0504 .329 012 *
46 - > 40 1.0720 413 .092
26 - 35 60 1.1150 331
36 - 45 76 1.0504 329 .253
46 - > 40 1.0720 .413 .559
36 - 45 76 1.0504 .329
46 - > 40 1.0720 413 759

* p < 0.05
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1] J 1 J A 1
ngun 2 12987 26-35 T uasngui 3 129
87 36-45 1 szdunauasiinuuandraiungueny 46
‘ [} L o @ A
Danlyethaiiusdgh p < 0.05

5. msnﬁumﬁamsﬁ’n&?x&’mzﬁ‘lumju
91gJA19 9
5.1 mqv’hn'h 25 T Winuinuiunguany
26-35 T 36-45 T uaz 46 Dl
5.2 87 26-35 U Wisufisuiunguany
36-45 1 usz 46 DIuly

5.3 87 36-45 i tﬂ%‘umﬁuuﬁ'vnéumq 46
X
Dauly

¢
YPHAINTUNIVNT

wuinguaiganit 25 1 ﬁs:ﬁ’ugenh
1 [] -l o o [ Y] A
n§uey 36-45 11 adliuddgn p < 0.05

1ﬁ 4 [ [ v L)
6. MW El‘l.ll"lfﬁﬂzﬂmﬁ‘ﬂaﬂzﬂmmﬂﬂ
6.1 luguinnlafianyifen A, B, O ua:
] - o
AB feafudsuneduas 1.17, 1.16, 1.25 WAL 1.13
o e o o o -l
ug/ml MusIeU uaziinwadodSusInc® 1.18, 1.07,
" -l -4 O
1.00 WAZ 1.18 ug/ml uasillawToufisuszdimauaslu
vA 1 Qo [] 1 Qo
AniliReany O fiumy A, B uaz AB WuIzdumaues
4 e ¥ 1] 1 Qe o Lo A
lwdeany O silszdugenimy B ariiipddgn
p 005 dwmy A usz AB laiuandiu smszdy
[ 3 ] 1} [ A 1 ]
Fonzdlwdeawy 0 lillszduidnnyifen A, B
user AB (Table 5)

Table 5. Serum copper and zinc in blood group O compare with other groups.

Blood group N Mean * sb Variance
(ug/ml) Estimate
Copper (0] 89 1.2534 0.289
A 62 1.1742 0.263 0.087
B 93 1.1649 0.249 0.032 *
AB 10 1.1250 0.200 0.091
Zinc o 76 1.0754 0.354
A 58 1.1788 0.333 0.086
B 74 1.0704 0.345 0.931
AB 9 1.1833 0.332 0.380
* p <0.05

[V w d [Y] [y ‘o’
7. ANNTHNUIVIITCADNOIAUAINUVU

Y Y ° & d a o o - PS
HnuUNA, ﬂ“l')‘llﬂ?@"lll?ﬂ'lﬂiﬂﬂﬂ SZQUSIUIHRUR
uszdunlan3a fen r 1 0.035, 0.024, 0.02 URE 0.033
AWRL TuTzeuNInzElen ¢ 7 0.005, 0.020, 0.010

U8z 0.009 (Table 6) AFNNITANMNNANDULTIFUNTI
(linear regression analysis) AMUIUWIAN  correlation
. o R 4 jeld @ O Qv _a

coefficient (r) UAUBLNIN ‘luuuﬂa’mrymmnm

Table 6. Correlation of serum copper and zinc level with weight, number of donation, hemoglobin and

hematocrite.

Multiple Regression

Regression Square

Copper Zinc
Weight 0.03577 0.00058
Number of donation 0.02457 0.02081
hemoglobin 0.02182 0.01055
Hematoorite 0.03339 0.00917

All correlation coefficient were not significant
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1.1 anuiwiuassveanswinasguly
. o - Cad o - ) ' -
fmiviinzidfudansfeglut o-4 ug/ml saind
. c'a g - 1 [} [ 4
1038 fuRanziazeglugn 0518 ug/ml szdunIw
Ld ¥ ° s m ¢l &
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. . ¥
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& J ° &
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o~ o - o e [} .
fansRuasmewssiidinss lud fumenisuniolinine
o A ¥ o J r . { v o as
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(Y] dn'; (¥ -
2. ICAVFIUNdIAATAINTA
L . da v
ANBALVBITTAUNBAINUATIEALS 1.13
o a
ug/ml In&@Auaruf Stantey® 183789m1Y 1.10 ug/ml
Tunemdoagluging o.82-1.84 ug/mt lwwamoagluse
1 A -~ [}
0.7-1.52 ug/ml snadebunarousengelifiniuuan
daiu msmmm‘f'mau:ﬁ'unaoum'lunsjumqvho 9
P o ¢ 1
wuhdneghand 25 1 sslianuduiuvemaiues
1] ) A x z -~ ]
Kauningunilagga e guszina sy (Budn
. d . ; X
ffuf Schroeder'® 1¥iwsmly uazdlongannin
. X a_ .
szduamuduiufissgadumueyiingueygeni 46 1
A’ _ al [ 1 ' -lv ] A ) -t
anly Sellazduganiinguenyiviesnd wazlewSuy
- -~ wval . a ' 'Y -
Wisursdumauasludidwyifioadns 9 fu TaouSou
[ [] ) A ) IA
Wisuiudeany O %mﬂwq;ﬁaanwu‘le‘n’mnm’m:{l’au 9
) & ) IA
nuhssduaudiuiuvemauasgenintaanyou 9
1 ) & * a O ] A
Tasawziianuuandvedwiiuddgydumy B #
p < 0.05
J ol ar -t ol ¥ 9
AMIBRDVBININTRNIATIZALA 1.07 ug/ml A
(] A ) ) & & )
ni# Uza(") 11m0wl38e 1.17 ug/ml() udiinduduen
& Qs - L
winvesrzdudnzdluwengoiainazile 1.17 ug/ml
FMNATEAUATIERLR 0.97 ug/ml Fawudnssduves
& J ] & s Qo o L - A
Fanzifiawandrainatlitudaglundguazoen
p <0.05 MINITWMIVITTAUTSUFINER Foun:
94.5 affluting 06-1.5 ug/ml Fousz 4.5 gonin 1.6
] J A X o J
ug/ml Femrvandnléin fhgedmisnnmandida
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diadaauawaniidaiou  dmdnadvessonzilungy
] ) -l ¥ W - -l
8119 9 nguey 25 Dasluselanumiuduvasdonsd
o ' 1 P o o
'lu%wgem'mqumq 36-45 1) Fawoandaaiuf Uzal)
> @ & o - X - X
¥ ol Sfudanziszansalelionguniu fau
- [ N) 1d J a o -l
TuiRsamsne 9 Lifiarusuudslussduvesdans®
MIMIATNFUNU S 18I TS AU INSRUAINE AN
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M, wmnsanuInalane, lulnatiu uas finlenia
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