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The Distribution of Elements in the Tissues of Mussel Arnodonta woodiana
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Abstract: The bioaccumulation of 18 elements (Na, Mg, K, Ca, Zn, Mn, Fe, Al, Cu, Cr, Co, Ni, As, Se, Mo, Ag, Tl, and Ph )were evaluated in
the five tissues (mantle, adductor muscle, foot, gill, and visceral mass )of A nodonta woodiana using an Agilent 7500ce inductively coupled
plasma mass spectroscopy (ICP-MS). A tissular selective accumulation of certain elements was found in A nodonta woodiana of both concen—
tration and burden results in the present study. The greatest concentration of most elements was found in the gills, followed by the visceral
mass and mantles, while those in the foot and adductor muscles were relatively low. The highest levels of Ca, Mn, Mg, Zn, Al, Cu, Ni, As, and
Se were in the gills; those of Fe and Pb were in the visceral mass, that of Na was in the mantle, and that of K was in the foot, respectively. The
gill and visceral mass generally accounted for the largest percentage of the whole soft body element burdens, whereas the mantle, foot and ad—
ductor muscle stored ca. 50% of the Na burden.
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Table 1 Biometry of A nodonta woodiana in the present study

FeAE 5eK/mm FER/mm FoRE/mm WioHE/g AL H/g
2008-AWN25 136.64 90.51 50.93 121.35 54.86
2008-AWN26 139.94 98.25 51.66 101.44 63.22
2008-AWN27 136.82 82.86 54.44 331.50 58.31
2008-AWN28 127.29 82.95 49.10 213.59 3451
2008-AWN29 132.66 78.20 51.04 259.47 54.68
2008-AWN30 128.34 78.85 52.90 292.63 45.01
2008-AWN31 12525 83.72 48.21 277.12 41.19
2008-AWN33 118.60 78.19 47.16 239.23 38.03

1.2 FEARBIFEFIRGE 8

FAESE IO T4 5 1 45 il B I B (e
B—1k, BHRE 0.1 g THEEE AHME , B MBS
BIA 10 mL ¥ AHER (MOS 2, [ 24548 Bk 2F3357) 4 TR
AEL,EZEBETEE < 0.000 2%), FHEKXF Mile-
stone ETHOS A T260 BRI 4 MR GHAT I R o T MRt
RIFEA/ NS EE B, E8E 200 mL, FRHE
&=, IR BB
1.3 #ATEREMGFEHNERITE

FIFH2E Agilent 7500ce i1 BHE & 248 1 Filk
{0 5 B AR S AR B LA S [k b 18 Ff T % (Na,
Mg.K.Ca.Zn Mn.Fe Al ,Cu.Cr.Co.Ni As.Se Mo Ag,
TLPh) AR E . B MHASRAAS+HESEESE
o EAS BT R ERAR , B TR AR i [ i
P LIRSTR Y BIKFRIGTE T9%~116% 22 1] . SCH
B M BB YN TR , T F T 147 454 4
HELRAMBISHELRERENSHREHEEN
TR, H B AR A A PR R AT

f2 EALEHSEASRETEERGAX

Table 2 Wet and dry weights of various tissues of A nodonia woodiana and their moisture contents

TH SMENE ML i i3 P BARER

B E/g 74172213 2.427+0.495 3.290+0.809 7.026+2.130 11.837+£2.471 31.997

TH/g 0.622+0.223 0.327+0.071 0.429+0.158 1.033+0.311 1.718+0.607 4.129
BIKERI% 91.4+2.3 86.5+1.4 87.2£2.0 85.0+£3.2 85.7£2.4 87.2+2.5

T R PR A F I E AR HE N 22 o
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10° pg-g™, TESME AT P JIE FAT A i o B 00 3 10°
pgg s Mn 7EHE SN R A A T o e o ik B B
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2S5 RBTEHMLKNERAAZHETILEN
AR SR, T A TR HSA S ITTEREN
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Table 3 Mean element concentrations( jug* g™ of various tissues in the soft body of A nodonta woodiana

e SRR AFEAL 2 i1 PABE A
Ca 51 94625 561 8 471+7 945 4 3154 310 113 785+21 670 46 901+32 353
Mn 10 0776 931 1 6501 551 990+994 17 151+8 394 9 618+6 989
Na 3 202+1 538 1 050+609 1 280+774 1 2514537 1 087+587
Fe 1 533+763 231247 582+893 2 009+762 4 732+2 806
K 1 349+504 1 229+498 2 282970 1 218+363 1 628+700
Zn 1 022+378 223+121 213+85 1 683+480 8111414
Mg 975571 369+66 404+54 1 7324623 735293
Al 92496 52+128 4+7 208+190 71+87
Cu 7.568+£7.977 0.357+0.694 0.850+1.725 13.719+15.969 3.971+4.046
As 3.665+2.569 0.328+0.809 1.073+1.848 8.456+3.532 6.311+3.542
Pb 1.252+1.616 — — 2.723+2.697 3.063+3.288
Ni 0.106+0.242 — — 1.502+0.992 0.514+0.462
Se 0.081+0.160 0.043+0.102 0.088+0.248 0.692+1.103 0.358+0.984
Co 0.065+0.185 — — — —

Cr 0.057+0.161 — — — —
Mo 0.045+0.126 — — — —
Ag 0.005+0.015 — — — —
T1 0.000+0.001 — — — —

T RPN B ER S  “— RN BRI E R THRNR .

R4 BRALEREHANRETEN THRERBIRSF

Table 4 Decreasing order of the mean element concentrations of various tissues in the soft body of A nodonta woodiana

HATAE LR BRI
HERE Ca>Mn>Na>Fe>K>Zn>Mg>Al>Cu>As>Pb>Ni>Se>Co>Cr>Mo>Ag>Tl
HIFIL Ca>Mn>K>Na>Mg>Fe>Zn>Al>Cu>As>Se>Pb, Ni, Co, Cr,Mo, Ag, Tl
2 Ca>K>Na>Mn>Fe>Mg>Zn>Al>As>Cu>Se>Pb, Ni, Co, Cr,Mo,Ag,T]
il Ca>Mn>Fe>Mg>Zn>Na>K>Al>Cu>As>Pb>Ni>Se>Co, Cr,Mo, Ag, Tl
PR Ca>Mn>Fe>K>Na>Zn>Mg>Al>As>Cu>Pb>Ni>Se>Co, Cr,Mo, Ag, Tl
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Table 5 Mean element burdens in various tissues and the whole soft body of A nodonta woodiana(jng)

TR HhEE e 2 i AR pSibcin-:s
Ca 35 034+29 232 2 640+2 389 171241 763 120 358+51 177 71 51744 855 231 261
Mn 6 995+£7 606 514476 395420 16 60119 652 14 756+10 038 39 261
Na 1 837+£709 328+177 483192 12431477 1714789 5 605
Fe 935+583 68+66 248+401 2107+1 114 7 39343 734 10 751
K 825+332 398+152 1 013+482 1 244+498 2 852+1 517 6332
Mg 689+700 120+33 171456 1 938+1 282 1 182+446 4 100
Zn 676457 7135 89+45 1 751£744 1 274531 3 861
Al 65+£78 21+54 2+3 2524319 125£171 465
Cu 5.582+6.320 0.127+0.251 0.351+0.760 14.907+16.893 6.800+7.056 27.767
As 2.429+2.562 0.108+0.268 0.462+0.838 8.867+5.959 10.495+6.863 22.361
Pb 0.596+0.661 0 0 2.624+2.500 4.273+4.209 7.493
Ni 0.058+0.139 0 0 1.539+1.185 0.754£0.630 2.352
Se 0.050+0.093 0.015+£0.034 0.040+£0.113 0.968+1.700 0.699+1.886 1.771
Cr 0.033+0.093 0 0 0 0 0.033
Co 0.038+0.107 0 0 0 0 0.038
Mo 0.018+0.052 0 0 0 0 0.018
Ag 0.002+0.006 0 0 0 0 0.002
Tl 0 0 0 0 0 0

R EE A HeAr R s — S A B P OLR R TR IER , Hon R a2 L 0"t

Mg 40% 74 45 B CaMn . Mg.Zn Al,Cu.As . Ni Fl
Se TA#E FHET ,40% /£ 45 #) K. Fe As.Se F1 Pb 774
FHEAF . Bk K F1 Na 4b,80%L4 ERILRE
TEXTRAL P, FERE,15%0) &) Na . Mg.Ca.Zn,
Mn 1 Cu fEEE FAMERS, BRHHFMITRHREA
AR BMN . FMIELMTTEARFRE, K fil Na E5ME
i G | W sl iR a7 s P € EAR N =8B =)
30%E 2T 50% , Bon B T — & BFERM: . BT Cr,
Co Mo Ag il THNFESME R A ER H , HAHLR
USRS S, AR 4R AT T ARG

3 itig

3 HRATEEERITENEEREY
FMICEHRANSIRE T Ca B ELAFIR
K, HAE S Rk BE iR o KAE SN T 4R
RPN AR B KA S E R E T,
I/ N B AR X T IROK LS, Ca YRR
BRI S, BR T T T 4ERr AR R oh s i 15, 38 1 T
W FERBBRE R AR ES, B A TG EEREE T
FURER R, B B2 A SRR , & A2 T A
PN, S S0 5 P 3 B S AR AL T, R B2 AR P IR
FIIEEAR BT, JUZRH 60 5K PR Hefih, REAS LR
RO K IR I Ca LA 2 B B X Ca MR K

R LSRR R R $Ca TS B3 M TG EEE
W, RIL “Ca TEHEH B0 M1 REAR = o Pynnonen™ Y
Toik it Anodonta anatina 43 B S $Ca BT KR
BRI ©Ca BRSERIKIREE D, KBTI BERE REF
KA Ca, WEEFI W K Ca, FER T
R Ca ST ERE . ALRE R ERIET Ca iy
WREERK, MW MATCE R B Ca fRH
A EH MRS T HXHR R, Ca TELH AN E
2 D) FELER (caleium concretions ) [ITE S KB HEE T
R LA R AR E LA Ca FI P,
Mn.Fe.Zn {9 BEWARF, X TFHEZNEH,
Silverman SFPURSE R B, K BRIE7E AR T 2 15 il e
LR TSR B S T BB RS/ 4 BB
R 55 R B AT I

Mn R AELE). WY FHENBEITRZ —,
NG IR N ERR R HG B E A B AR5 A4 AL
JRGF TR AT L T e | o0 7R I I P A TR SO i
BRGNP, ATIEE R BN A TO R D SR
FPBERT Mn #BEXITE 10* pg-g™ Ze47, [RIREEEGR
WERE . FEHRPRY], Yok BRIER BT RR
FYR LR Mn, 4 Ravera SFPRIBIESY , 7 KA HIA
Maggiore #ll Candia FFHJERIE Unio pictorum mancus {4
N Mn [R5 EE/3- 3128 6 470 F1 3 690 wg* g™, Campanella
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Figure 1 Percentage of tissular element burdens and weight in A nodonta woodiana(Cr,Co,Mo, Ag and Tl are excluded

due to not detected or extremely low concentration )
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YiE RN A S BB E RIS Zn AT CuP™,
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ERRARAEFR, TEABIE PRI Fe TEN NIRRT H
W RN AN far B IR T ALMAA LY, FTRE M E PR R
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i, TX LRG3 Fe B, 2T Fe TENER T & &%
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it — 2 HIBISE

Na FZEMTEMRSNE, 2 5FEMEER N 3
BB, ASIIGE R B OR Na 7E/ME R FP B3R & 2 H At
Ko B IR 2, ANEREA SHBE R SSRE R
W5t PR AR R RIS 2R EE, W BE Na 24h
B EF B s W EEILER K WS
LA B AT A G, 2T AN IS S E,
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PIIE T U5 A Tt e A b A R Hb T, LR
GPRAET T, RLEER KLk E R,
AT K FER i FEEHEMAR 5%,
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o BB S R KB P & E S BRI
B kK e (GB 11607—1989) , R e Al s
TeEFMEE R B R Pb, FRAI2 Zn As (5 3 LEESEH
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T FIAREASE F4 O 4R F IR K L I Y o0 B SR 2
M, o B SR, SRR FK 2 W A R K . A
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As FI Pb, X $ETC R FEAARFIN IR AL R, o ag
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N ENHX BRI IT R BITE RS RIS IE B 7K = i i
ST HE— 2P A AT
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