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Concentrations of Trace Metals in Tissues of Several Animals

around Syowa Station

Masao MisHIMA*, Noboru YAMAGATA* and Tetsuya TORII**

Abstract : Concentrations of trace metals in lung, kidney and liver of
Weddell seal, Adélie penguin and snow petrel living around the Syowa Sta-
tion, Antarctica were determined by atomic absorption methods using flame
or flameless system.

The results of analysis revealed that the concentration levels of copper,
iron, zinc, cadmium and lead in the kidneys of Adélie penguin were ranging
6.5~12.4, 188~255, 26~43, <0.005~0.002 and 0.01~0.03 ug per gram dry
tissue, respectively, Copper and cadmium were found most concentrated in
the kidneys of snow petrels among the animals examined. Concentration
ratios of pairs of metals in lungs of animals showed wide ranges both among
animals and between right and left lungs except in the case of Weddell seal
in which the ratios were exceedingly similar in the both lungs, Mg/Fe being
about 0.1, Zn/Fe 0.02~0.03, Pb/Cu 0.01~0.02, and Pb/Zn about 0.004.
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ERES BRIIT T XT 100 pg-metal/m/-H:0 OEFEITEL, “hxEKE LT, A
B> THEREECIEUTKTHER L. ¥, BFRESNEIToedhlcoT, EHED
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Table 1. Analytical conditions in atomic absorption spectrometry (flame).

Iron Magnesium Zinc
Wavelength (nm) 248.3 285.2 213.8
Lamp current (mA) 6 10 8
Slit width (mm) 0.18 0.18 0.18
Air pressure (kg/cm?) 1.5 1.5 1.5
Air flow rate (I/min) 6.0 6.7 6.0
Acetylene pressure (kg/cm?) 0.4 0.4 0.4
Acetylene fiow rate (l//min) - - . 1.0 _ 1.0 1.0
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Table 2. Analytical conditions in atomic absorption spectrometry (flameless).

Cadmium Copper Lead

Wavelength (nm) 228.8 324.8 217.0

Argon gas flow rate (I/min) 4.0 4.0 4.0

Argon gas pressure (kg/cm?) 0.7 0.7 0.7

Drying voltage (V) 0.6 0.6 0.6
Drying time (s) 30 30 30

Ashing voltage (V) 1.6 1.6 1.6
Ashing time (s) 15 15 15

Atomizing voltage (V) 4.5 6.3 4.5
Atomizing time (s) 3 5 3
Cooling time (s) 30 30 30

4.2. HHEORELB
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Sample

Freezedry and ash
+ 6N HNO,
Decomposition
and

concentration on a hotnlate

Concentrate to a few ml
l + 1N HNO,
Concentrate to a few ml
+ 0.1N HNOj;
Concentrate to a few ml

pH adjust by NH,OH (pH«3.5)

Make up to volume

by distilled water

Flame or flameless

atomic absorption spectrometry

B 1 oHsEgEN

Fig. 1. Schematic diagram of analytical method.
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FY=RYF V) BIVES (=% FY) ROV, §E, RE, FHiEs I OEERFEY
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Table 3. Tissue concentrations of trace metals in a Weddell seal
(ng/g dry tissue).

W Lung
Kidney
Metal 1 2
Copper 1.50 3.71 5.66
Iron 366 410 143
Magnesium 42.9 62.4 104.8
Zinc 7.8 11.9 32.2
Cadmium 0.0038 0.0028 2.4999
Lead 0.029 0.044 0.033

w4 T77Y)-AVFVORBTOBESREE
Table 4. Tissue concentrations of trace metals in Adélie penguins
(ng/g dry tissue).

Tissue Lung Kidney
Range M s D Numfber |
ean . D. o 2
Metal Minimum | Maximum samples
Copper 1.59 9.10 4.76 3.22 4 6.55 12.42
Iron 76 503 344 190 4 255 188
Magnesium 71.2 294.5 158.0 96.2 4 400.8 202.4
Zinc 10.4 30.5 17.2 9.08 4 43.7 26.3
Cadmium 0.008 0.0019 0.0013 0.0007 2 <0.005 0.002
Lead 0.007 0.024 0.015 0.009 4 0.032 0.015
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Table 5. Tissue concentrations of trace metals in snow petrels (ug/g dry tissue).
\ Tissue Lung Kidney
\\\\ 1 ) Range M s b
ean . D.
Metal \ Minimum | Maximum
|
Copper 28.95 1.11 5.58 1340.00 358.15 559.74
Iron 328 333 18 294 184 112
Magnesium 118.7 161.1 180.1 328.1 240.5 69.3
Zinc 40.7 17.7 58.8 307.6 145.1 102.4
Cadmium 0.0464 0.2531 0.1098 0.4249 0.2534 0.1162
Lead <0.06 0.091 0.461 1.353 0.906 0.319
\\\ Tissue Kidney Liver
> Number Range Number
Metal \\ of Mean S. D. of
eta \ samples | Minimum | Maximum samples
Copper 5 4.94 100.27 31.47 30.77 8
Iron 5 93 393 303 | 102 8
Magnesium 5 70.1 180.8 142.5 - | 38.5 8
Zinc 5 10.6 65.9 46.2 18.0 8
Cadmium 5 0.0006 0.1044 0.0563 0.0325 8
Lead 5 0.029 0.808 0.277 0.230 8
_RyFvi, ThLEFAEFBEZRRCTZa2F FIROWT, F£ 3, 4 5IOS»HHEKRE
FTHeE, 2 FVOBRCATASSRBEDS b, 2, 3 OBRCOVCRHRELTT

Frx B, BEEFoOMEBESBREGAYN 21ICR L,

M bBbrE e, =% FY) OHEMIBoEYP L VEVRBELYRL, BV = v
FATHFIVDA N7 AREROIEER, LOoSBIIBLEALABREORERATSH 1.
DY, Yz TATHITVROWT, BREFORESE Y —BTH LI TS HFI
DHOEBBELHE LI DNE6THS.

ErDLHLNRL R, TRTCOEBMEVREELRL, FCghér F v AL Tz
Wb 1/100 EMER R Lic & ST RS H 5.

¥, Tho=BEMOERLEE L OIS+ F7 I (Euphausia superba) D EEEIZD
W, BEEF TRERLTWIEWeHIEH#L Z EXRMTH B0, T TRHREZIA TS
& (Crustacea) DU BEBE GDTELDTEHBEERTOLORRS. LELIZ TR
LRI, Bl CHEI AL O TRV, IO ELHE TRIIBAFOSBIEE
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Fig. 2. The ranges of tissue concentrations of trace metals in the kidneys of dif-
ferent animals (log g/g dry tissue).
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Fig. 3. The ranges of tissue concentrations of trace metals in the lungs of different
animals (log g/g dry tissue).

x6 —BMIARE Y = v TATF 7 YOBROBESBRE O HE
Table 6. Comparison of trace metal concentrations in the kidneys
of Weddell seal and general mammalia.

Kidney (ug/g dry tissue)
Element
Weddell seal* General mammalia**
Copper 5.6 12
Iron 143 290
Magnesium 104 550
Zinc 32.2 210
Cadmium 2.5 130
Lead 0.03 4.5

* Present authors, ** BoweN (1966).
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Table 7. Comparison of trace metal concentrations in crustacea, kidney of animals
and sea water.

* : *ok :
Element (lllrgu/sgtag?; Kidney** ug/g dry tissue Sea water***
tissue Weddell seal | Adélie penguin | Snow petrel ~g/l
Copper 50 5.6 12.4 358 0.9
Iron 20 143 188 184 3.4
Magnesium 2000 104 202 240 1.29%x 108
Zinc - 200 32.2 26.3 145 S
Cadmium | 0.15 2.5 0.002 0.25 0.11
Lead ‘ 0.3 0.03 0.015 0.90 0.03

* VINOGRADOV (1953), ** Present authors, *** TUREKIAN (1969).

hmalic, BERULICERSIOCRNOEET DL, BRFOEBOL I~/ 2 vy 2%
% F#%%H (Crustacea) IZ X > CTEM I, ThEERLCAYC I > TILIEDERI
NBGENRDB T EH 4% (DHar, 1973), L =2F FIIRXDPORIMIFEETDHS.
ficEEh2UBESBCOWTEADIZRSRE LT, EEVCETEZhZhofED
ERD., FORRY = » FATH T YIDOWTIL, Mg/Fe, Zn/Fe, Zn/Mg, Pb/Cu,
Pb/Mg ¥ X0 Pb/Zn OfEixFhFh 0.11~0.15, 2.1~2.9x1072, 0.18~0.19, 1.9~
1.1x1072, 6.7~7.0x107% & X" 3.7~3.6x107% Lix b, AELAOMMTEBIELE KX
IREXADRT, EALIRABEOEBOEE AL, LAL, 2 FIKITTTY

—RYFVRDOTUL, HFLD DX fERIBOLRT, EAOMCEEh 28 RBRE
Wix s 2 L xmRLT.

ABEORRE LV, Y EIRT 5 RS LORE, AKFoNTFRYER Eo&BE
BB+ 5 ERMZEAEBLATHEVWDOT, HEFBRCHT IS LEBRITLIR -
7o, LaL, BMAEHADCAR TS 7T —XvF Y, Yo yFATHF VB IVaF ¥
V OEGAMESBORIESNL, BERITREINTWIRVDT, SEROMFEIHT 2 —ER
LD THAS.

AR E BITTHIEHI D, IATRFERFBARGEFLBEERMAE L7 b emEl
BREEMRTHRENEREOMKICES K SH B, TZEES el ¥ 7.



No. 58. 1977} PR R R BT 5 £ WO EERE BT 153

b4 OB
BoweN, H.J. M. (1966): Trace Elements in Biochemistry. London, Academic Press, 70 p.
DHAR, Sanat K. (1973): Metal Ions in Biological Systems. New York, Plenum Press, 161 p.
TurekiAN, K. K. (1969): The oceans, streams, and atmosphere. Handbook of Geochemistry,
1, Berlin, Springer, 297-323.
ViNoGRADOV, A.P. (1953): The Elementary Chemical Composition of Marine Organisms.
New Haven, Yale Univ., 48 p.



