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Cadmium Elimination from Mid-gut Gland of the Japanese
Scallop and Liver of the Japanese Common Squid

Hideyuki Kurirara*, Nobutaka TANIBATA*
and Mutsuo Harano*

Abstract

The behavior of cadmium (Cd) in the mid-gut gland of the Japanese scallop Patinopecten
yessoensis and the liver of the Japanese common squid Todarodes pacificus was investigated
when the organs were immersed in a HC1 or NaOH solution, or a (NH,),80, or NaCl solution.
Cd elimination was evaluated by comparing RS values, defined as the ratio of the amount of
Cd in the supernatant to the total amount of Cd after centrifugation of the whole organ after
it was dipped in the solution examined. In the case of the scallop mid-gut gland, treatments
immersed in a HCI solution (pH 1) exhibited higher RS values than the other treatments
examined. In the case of the squid liver, all treatments showed low RS values. Difference
in RS values between mid-gut gland and liver was attributed to the lower permeability of the
liver membrane to the treated solutions. Moreover, Cd elimination increased when the
treatment immersed in a HCI solution was boiled. Boiling of the organs after immersion in
the acidic solution (pH 1) was considered to be an effective method for eliminating Cd.
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5 6)
B Homogenate ) = Homogenate
Fig.1. RS values of the Japanese scallop Fig.2. RS values of the Japanese common
mid-gut gland after immersing in various squid liver after immersing in various pH
pH solutions adjusted with HCl and solutions adjusted with HC1 and NaOH.
NaOH. Intact liver was treated with the same
Intact mid-gut gland was immersed in an experimental method described in Fig. 1.
aq. HCIl or NaOH solution as pH 1,3,7 Values represent the mean values of dupli-
and 9 for 1 or 6h. Whole mid-gut gland cate measurements.

and solution were centrifuged at 15,000 x g
for 30 min. Each fraction of the super-
natant and the precipitate was mineralized
by HNO,-HCIO,, and Cd was quantified
using the flame atomic absorption method.
RS values are defined as follows :

RS value (9,)
_ Cd(ug) in the supernatant

~ Total Cd(ug) of each tent X100

Values represent the mean values of dupli-
cate measurements.
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BORSIBEH OhBRIESA—MLE GoMKEY F 4 X) RS (91.6%) LE UL
80% LA LT 577, pH LSWAEIZ BT, REY R — Mot 3 MBIz R THBIR» O Cd
OWFEHAHE L o7 D3, TIBIRNEICABEELEE L TR 5 Cd 24~ EE I 501
BRI 20 Bz 0N, B pHT) 744 VM (pH9) T6RMEBHEL- 20
RS I #H 7 335,20.1% &% 0, FEEREY R — Mcnt 3 24089 O RS DEFLUTH 572,
REY 32— MLBICHEARTHBIRICHT 2 RSWBEL o720k, UEESTERNSECBEL
TH CANEpH IC K DFEBEL K S W I &P, CAd-EARSESEIPIERABTABLL Ln

80.6

RS (%)

NaCl

(NH 4)2S04

Saturated solution, 0 h
Saturated solution, 6 h

0.1 M solution,0 h
0.1 M solution, 6 h

)

Bna

BS

5
Homogenate

Fig.3. RS wvalues of the Japanese scallop

mid-gut gland after immersing in a saturat-
ed or 0.1 M solution with (NH,),S0, or
NaCl.

Intact mid-gut gland was immersed in
saturated or 0.1 M solution with (NH,),S0,
or NaCl for a few minutes (=0h) or 6 h.
The RS values were evaluated using the
same method described in Fig. 1. Values
represent the mean values of duplicate
measurements.
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(NH4)2S04

8 Saturated solution, 0 h
B Saturated solution, 6 h

0.1 M solution, 0 h
B 0.1 M solution, 6 h

[ | Homogenates)

Fig.4. RS values of the Japanese common

squid liver after immersing in a saturated
or 0.1 M solution with (NH,),S0, or NaCl.
Intact liver was treated using the same
experimental method described in Fig. 3.
Values represent the mean values of dupli-
cate measurements.
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L LBERE#ESND,
AN AL K R 287 VA ) WALE O RS # Fig. 2 io R Ci34% pH 4L o RS &
bICBBROFAEY 2 — 12 ¥ 2 REWCHATEEERLU:, COBHE, FE1EOKXE

BVKRS THAPERE D RE W DABBEOREB R p 02700, HDVIEFEOBS
WEBEOBERHT T EEZbND, AV XA HFBO Cd BRFAE 2175 B id, JuE

Fig.5. RS values of the Japanese scallop

mid-gut gland after acidification with HCl
as pH 1 and/or boiling.

Intact mid-gut gland was treated with
three individual methods: a, immersed in
distilled water, and then boiled for 0.5h;
b, immersed in distilled water, boiled for
0.5 h, and then acidified with HClat pH 1;
¢, immersed in HCI solution at pH 1 for 1
h, and then boiled for 0.5h. The RS
values were evaluated using the same
method described in Fig. 1. Values repre-
sent the mean values of duplicate measure-
ments.

100+ 100+
87.6
m -
;\3 60 - 53.3
o
o
11.4
Boiled B Boiled
Boiled following E Boiled following
acidifying by HCI acidifying by HCI
] Immersed in HCI /1 Immersed in HCI
solution following solution following
boiling boiling
N Immersedin HCI B Immersedin HCI
solution solution

Fig.6. RS values of the Japanese common
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squid liver after acidification with HCl at
pH 1 and/or boiling.

Intact liver was treated using the same
experimental method described in Fig. 5.
Values represent the mean values of dupli-
cate measurements.
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BOBRERZA LI DBEPHEBERET 2 L BXNETH S,

WB7 eI LBLUERT M) T L0ER

RETFHA PRI T AHET =7 A8 X LT MY Y ANEO RS % Fig. 3 iR
T AR 7 v e Y ABERICEBELISEESIL 0 BI UV 6REBE L L E2DKRF T 41 Hi5
BRO RS 131 20% FBETH - 0.1 MERT =Y ABKICRE L BRI, BB KLD b
RSIZE &2 » 7245, OBSRIRE T3 31.39%, 6 RfI%B Tt 40.2% L {EETH -7z, —F, 820
HWALF MU Y ABRKCBE LSS L 0.1 MERK I 6 BREEE L2384 1id, RSIZH 609, &
ol UL, REY I — MINT 5 RSV (80.6%,) LV bBEER LT, 2HoDERMS, B
B7ESVABI UL b)Y ABELER L L ERE2RSLTER» S50 CAKRELET
HELTEM TR,

AN AL HFFBCH L CHBEY YTy AB LU MY 7 2080 RS % Fig. 4 KR,
FRTCOMEBTRSIZ12% UTE S ol FEVR—MINTZ R LD BEMEERLILIL
25, ZOBHEORRIEET VA ) AEEFERCLEBOBEESEVLDEEZ OIS, Zh
SOEERDPS, RE7 V2=V ABLIUHEAF MY Y ABKAUEE bIFBORE RIS LI £ %
DOFFE» >0 CdBRELE Y LTRESTREWEEZ SRS,

RABLIE

H 7N A RIS L, BRSO L BB S EASb Y L XD RS £ Fig 5 Ry f
BRI LT [BBEOA] 21757850 RS (22.19,) 3MAHEDAD RS (48.9%) X DIE
72 57z, [HEBALE+FRILE | O RS (58.2%,) & [ERAAEE+E¥0HE ] © RS (85.0%) & [MRAL
BOAJORS LD EEER L. NS OERN S, BMUEORCEBLELHAGbE /22 Cd
BREMREEDLIENHOLEE ST,

AV A A B R, BT » B 2 A S bR E ED RS % Fig. 6 iICR T, AN
A4 BT, [EBLEBOL] O RS (21.5%,), [Z B + B | O RS (53.3%), [ B0+
ZPeHLE ) RS (87.6%) O3 RTT, BAEOA| D RS (114%) LV EEEZRLT. FRcE
WTEBNED RS BEH L ZOLAE L D E L o200, B L D FBOBEL D S, LEE
DHEBADBRENRB I DR T kol EHEEEIND,

R FH A HBECH LT, pHIBEKT6RESE T2, 20 IEBEREBEC L THEL
TR B, AN AL AL T, BEREEEC L CHE L -RCEBLET S
M, REFLAMBOF I CARECEYE 5. UL, ERAMLEEETS L, 1EOTBERSL
RN A OB OB EHE R Cd DRHBEE OFMLRE, Hke~t 0UH T 2 BORER
Bat, 2512, CdRBRFBICOHEEDEET 2H7EL Cd OEEORNBLETH 5,

X 73
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