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1977 £ 6 A & 1978 4E 8 BRERBATIRE LA S
Y4 HA {2 <K (54~76)mm} BAo. BRENL,
Bk, ELCHERCRHLAY —20°C CHREAR
L.
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4 E BRI K
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KBLSA DS BEI LTk, &N (A-1,2,B-1,2) %

| FROZEN SAMPLE | Mytitus edutis

Defrost at room temperatures (50 min)

Soft part Free drip

Soft part

1
Free drip

Rinse with distilled
water 30 ml (30 s)

Soft part

Aqueous part

| Sample A-1 ]

| Sample A-2 [ [ Sample B-1 }

Sample B-2

Wet digestion

1
Fill up

Determination

Fig. 1

HNOs-Hz0:
25 ml with 0.5 N HNO;
AAS or FES

Procedure for sample preparation and determination of metals
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Py 10 )R XBERAVYAVWTASHF A H1 (¥
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Fig. 2° Change of weight of mussel during frozen
storage (—20 °C)

A : Soft part of 2 mussel in polyethylene bag; B:
Whole body of a mussel in polyethylenc bag; C:
Whole body of a mussel on a glass dish; D : Soft
part of a mussel on a glass dish

A #4 TN, HEZEBEERE BRERE X KR
BEHIVNIV. ok 5ERE, 7YY 2 BHAY
@R KW THRbhb. + 2 HAEERAN RS
0011) 13, EEEELCBE 110°C Ll Eis &M
BN AXLIED., FITH—NT 4 oYy — BT RS
0011 DAYy ERDILEH, (3.8410.24) % (n=5)
tots. CORERML, 110°C % x5 & KEPOK
BEELEH IR Y KESBECFLS LTS LB
5. —HEERMIZ, &AL R, HREED
135°C ¥ Ak Z{BEb by, NIES No. 2 DXy
OWTHERE I -7 4 » ¥ —ETRDILEZ A,
(11.11£0.5) % (n=5) Lizh EREHRECIIBEL—
F L. UEoKERNLS, Mgl ds80EH LR

Loss of weight of mussel, shark powder and sediment samples under
different drying conditions (%)

Mussel}

Shark powdertt

Pond sedimenttt River sedimenttt

(RS 0011) (NIES No. 2) (EA S. 59)
Lyophilization (24 h) 82.840.4 2.640.1 8.6+0.1 5.14+0.02
Desiccator (silica gel) (10d) — 2.340.01 9.840.2 5.540.06
Dry oven (24 h)
60 °C —_ 2.840.2 8.2+0.1 4.540.1
90 °C 84.1+0.4 4.440.1 11.0+0.2 6.54:0.1
110°C 84.740.9 9.340.3 11.240.1 6.7+0.4
135°C 85.24+0.6 14.640.2 11.940.1 7.8+0.2
Meants.d.; t Wet sample n=10; {t Dry sample a=5
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ST L > CHBRBENRILD Z LW LM 5 2.

X, A5 (RS 0011), EBARORBRBELRD
6%%,tu%@ﬁ%ﬁ%ﬁﬁﬁkbmb:t,ﬁék
B DIEBHEE L\ 2 &, ROMEORDELE
BN B Sic b BRTH L, HEREERE 9
°C UFCcoERERENEY LE2 bh5. B, &
Y, EEOERERRS ORIRT BB LT NBS Tz,

Table 2 iR LT FERBEALTWS. ZODFEINR
ShTV5301k, WTFhhoHEXRBATHVAZ &
MTES. ¥, Orchard Leaves iz 31+ % 105 °C {EiR
ROt 75 °C Vacuum oven i, KL DEERM: Y
B EET D RDEANREEIR TS, ZDXSK,

EEERRECE LT NBS T, Er L -TR%x -

Table 2 Drying methods recommended by NBS
for the Standard Reference Materiali®)

Material Drying method
Bovine Liver (SRM 1577) Lyophilization®
Orchard Leaves (SRM 1571) Dry oven (85°C, 24h)
Lyophilization®>

Opyster tissue (SRM 1566) Reduced-pressure drying?
{room temp., 48 h, Mg(ClO,),}
Vacuum drying®’

Freeze drying {3 Pa (0.02 mmHg),

20 h}
Pine Needles (SRM 1575) Dry oven (85°C, 2h)
Lyophilization®?
Spinach (SRM 1570) Dry oven (85°C, 2h)
) Lyophilization®>

Tomato Leaves (SRM 1573)  Dry oven (85°C, 2h)
Lyophilization®?
Desiccator {P;O5 or Mg(ClO,).}

Lyophilization®?

River sediment (SRM 1645)

a) Lyophilization using a cold trap at or below —50°C at a pres-
sure not greater than 30 Pa (0.2mmHg) for 24 h; b) A vacuum
desiccator at approximetly 1.3x105 Pa (100 mmHg); ¢) Vacuum
drying at room temperature for 24 h at a pressure of approximately
30 Pa (0.2 mmHg) using a cold trap

KAGAKU: Vol. 30, (1981)

TR X VT W5,

&LaﬁC(Wg)&%LTRmﬁ%kxémﬁoé
WIZDOWTEFEN. #ERA Table3 R L. EEK
b, BERFECHENKCRER 2D, Ky 2.90
% T 100 B E L, oERKIE LRy
BRIFCB L, 450°C T 20 BpREMB LB EA LY
Elbixieh o, £ CREY 600°C ¥ T RS 26 B
RIin® Uichs, K4t (2.30+0.03)% CEKFEDE (48
e, 450°C) o 2.1% ¢—H Lish ot Zhbo
BEND, A5 %A 54 OREIMEBKEELEY
TiRAEWEEZ Bhb.

53 HEOBRRLKECLIEE

—HBCIRFERE LT H 53RN RO %, 55
WiIE—ERE L TH LR ERERTS. Livl, 20X
5 AR B X 5 RIEE~ OB oW T oM Rz
evs. BERD RWT 7 by 2 ¥ AEY BE LB
E FY » 7~OKBOBHIELTEIBETH - 1.
o C4&E, A5x4 FA AT, Fig. 1 kKRL
TeHEBE X b MR CBRE-KE LB/ EEOEL
RN BERBOERBCHTA Y , TEE R
A-2) BUBIHE-KEC L - T Bbhi BRISOER
(A%t B-2) &AL, WEN (29.2+5.3) % (n=20),
BEMN (36.41+11.4)%n=10) Lot DX ST A
SHEA A1 OFE, RBEEEDLL X KETDHZ &
Crh, WEROBENAEZSEATLZ LB LM K
Tt -7,
RECBERROC VY » 7HoSBREYAIE L. Ta-
ble 4 11, &R G 0LLBBEHLT, FV .,
THOSBRBEYESPER TR L. FY o, 7F~0OB{TOE
B, SRR IS TRLHVABLICO6SBE S KREL
BEDIETOINFY » T~OBFTOHELRHFEENLES

Table 3 Effect of ashing condition on ash content of Mytilus edulis

Ashing tme (h)

n

24 48 78 100
Electric oven (450°C) - 8 2.204+0.17 2.104£0.04 - —_
Low temperature plasma ashert 10 8.71+1.59 3.6840.48 3.20+0.18 2.9040.11
Meants.d. (%); t 35W, O;=200ml min-!
Table 4 Distribution pattern between the soft part and drip of Mpytilus edulis
The ratio of metals in drip : frozen sample (%)
Treatment
, n Nat Kt Cutt Zntt Mnft Fett
Defrosting (Sample A) ‘ 10 36.2+ 7.9 3l.1x 6.3 15.5& 9.5 10.343.6 13.3+£3.7 ° 10.5%1.9
Defrosting and rinsing (Sample B) 10 49.24:11.5. 46.3+£13.8 25.4411.1 16.2+7.4 26.8+8.9. .24.847.7
Meants.d.; T Flame emission spectrometry; 1t Atomic absorption spectrometry

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

s &k 8 HO, B, FE, 28, WK : RERXEPoRBRL I ITICE T 5MBEK TS5
Table 5 Trace element contents of the mussel and oyster samples (pg/g dry)
Mussel powder® " Oyster homogenate®? . Oyster tissue
Monaco TAEA NBS SRM 1566
n Sample D-1 n Sample D-2 MA-M-1 Certified valuc
Hg — - 8 0.016+ 0.0014» 0.27+0.04 0.057+ 0.015
Se 5 0.724 0.08 "5 0.75 + 0.07 2.0 +0.2 2.1 + 0.5
Zn 5 136 + 9 5 157 +21 2700 4100 852 14
Co 5 0.39+ 0.05 5 0.44 4 0.03 1.0 £ 0.3 0.4y
Fe 5 238 +43 5 244 134 360 <+ 50 195  +34.
Ag 5 0.77+ 0:23 5 0.85 + 0.23 6.1 + 0.6 0.89 + 0.09
Br 5 132 + 3 5 13 +5 - (55)
‘Na 5 1.8 + 0.025 % 5 1.9 1 0.048% —_ 0.51 &+ 0.03 %
As 5 . 8.0 + 0.59 5 9.2 + 2.1 17.7 £ 7 13.4 .+ 1.9

a) Determined by neutron activation analysis. Mean+s. d.

material.
Bay in Jun 1977.
d) Non-certified value -

Rz, Dbk & bR LAY et 35
BE, MRLILZCETD VY » T BUrEIIE
BEECEELYRITTI LSl

5.4 RAEMFEEETONRTERE
thEcrEH L TE i onR Lty ER, BF
BiEc=xY v” OldDOIREEYDO RETHD 25
B ¥ 1 K4 OEBERE GRD) FoRBTRYERE
L. X, 280D Oyster 3k L WRBHY> OHBEY 1T -
fo. #E% Tables wiRd. 7o, MEFRIIHEHE

EMERM-D CRLE. ASHF A H4ho HE,
auF, B, #, B, cEBEER, Goldberg?,
Karbe® Lz X o THEINTVWBHE LIZERC LN

NOHDTHo7. X, BEXRAKEZ 60 » , v DLD
WCHBoTebDE S B i\ b DT BED EGH
fervote. BigE, REOEMFENL, NBS o Oyster
tissuel® (SRM 1566) & BFs=RIoHA fES Lic
Monaco IAEA o Oyster homogenate!”1® (MA-M-1)
M5B, Table 5 KL LID XSO, 273%9FAHA
AR ERFAR R D) OB TRRE L 2/0D Oyster
LRERBTH - 1.

6 & S

ASYEAHA, V2 GREERE (RS-0011), BE
BERARE AT, TEIMTO D OFIMETTEOKRS
Tot. REPOREEZRD I YT, BEERESR
DN — ZAFRE LiclF Ul bisus. L L, BEEET
JRIEF B X » TR ORRER, K287t 5. X,
WRERE (A5 F A 751) 2BETHI LR I-TV
Yo THEL, REROEENLERTS. ¥ o 7~0D
SBEOBITREBOBEIRI-TRLRS. Zhbo#R
2 DHEE R TFTRER TR EE 15 5 oD ciy, ABoL

Sample D-2 was sieved on a synthetic fiber (50 mesh).
b) Reduction cold vapor flameless atomic absorption spectrometry;

Analytical values are based on the dry-weight by lyophilization of

Sample D-1 was not sieved. Mussel were collected from Tokyo:
c) Reported by R. Fukai et al. (17, 18);

FHECOWTHMCERT2LENRDS.

ASY* A KA ARRAR RO HBTE (9 F: K
$, vy, B, =2, 2% 8 BR LYY
A, vE) 04811 Oyster tissue (NBS SRM 1566) &
Opyster homogenate (MA-M-1) FHEEILTW5. XA
F4* AL H 113, BEELLTL, FHOBRTKAR
feod AT L0 D, S, EEREHLoOKE
T EE L T WA,

Feb o, ARELED Y7 ) EHAV LR
ZHEMLA T4 AL = v R, BREAK, XEFEL
CLER NSNS §o oL PN LT R 1
HITICE BB LET. . -

EHEO—~Fix, LHEAEEHAE, RELFEINH
% [REYTT - 20RWEOBERILOHE (53 - 54
)] (R%E : KATIHEEXE) oxft&ict - «.
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Problems in the analyses of trace elements
in environmental samples; Pretreatment of fish,
shellfish and sediment samples and concentra-
tion in shellfish. Masashi Tacucui, Hiroyuki
TaAkAGI, Shozo Topa, Kiyoshi IwasHiMA and Noboru
YamacaTta  (*Department of Radiological Health,
The Institute of Public Health, 4-6-1, Shirokanedai,
Minato-ku, Tokyo; **Department of Environmental
Health, Kanagawa Prefectural Public Health Labora-
tory, 52, Nakao-cho, Asahi-ku, Yokohama-shi, Kana-
gawa; ***Department of Agricultural Chemistry,
Faculty of Agriculture, The University of Tokyo,
1-1-1, Yayoi, Bunkyo-ku, Tokyo)

KAGAKU Vol. 30 (1981)

The effects of conditions in sample preparation in-
cluding storage, drying, ashing and defrosting-washing
on the trace element concentrations were examined
for mussel (Mpytilus edulis), shark muscle powder (RS
0011), pond sediment (NIES No.2), and river sediment.
Nine elements (Hg, Se, Zn, Co, Fe, Br, Na, As) in
mussel powder were analyzed by non-destructive neu-
tron activation technique, atomic absorption spectrom-
etry and flame emission spectrometry. The weight
of mussel sample which was wrapped with polyethylene
bags did not change during 80 days’ storage at —20°C.
Loss of weight in samples varied by drying methods,
that is, lyophilization (—50 °C, 24 h), desiccator (silica
gel, 10 d) and electric oven (60 °C, 90 °C, 110 °C,
135 °C, 24 h). The former two methods showed smaller
losses than the latter. The ash content of the soft
part of mussel differed by ashing methods. Larger
ash contents were obtained by the low-temperature
plasma ashing than those by electric furnace ashing
(450 °C, 24 h). Furthermore, the low temperature
plasma ashing needed - about 100 h to reach a
constant weight. The weight of mussel (soft part)
changed during defrosting. Distribution pattern o
metals between soft part and drip differed from metal
to metal. The analytical results of mussel powder
for trace elements were similar to those reported for
two reference standards of oyster tissue NBS SRM
1566 and oyster homogenate Monaco IAEA MA-
M-1.

(Received Sept. 10, 1980)

Keywordphrases
sample preparation in biological and environmental
samples; determination of metals in shellfish sample
by atomic absorption spectrometry and neutron
activation analysis; standard reference material for

trace metal analysis.
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