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REMEEREREEE HLE, 46, BEFEFLEMHERYR . CHEEL
BOEB EER EMELR FERS;ANUEF SR ENESBTE 4w cE
HARBRMEMEDTEEZABTNXR, EEESBARYAREY R BEPHEY
SR.AOFAIESHEXZD SR F A M EM .

REEHAMEEPHAFRRD, TERF LA AU ZRIF 8T HFHE. 1919 4,
Cornec B R M MG 8 K 4 4T EHERI G 4T , R M A &% M (Cornec,1919) . LAFHK
BSOS M 3 P A B R L AT T ROV R A R R, HETHF R A RS EIA R,
BERPUMUANSHENSHE, LPEHHALEY S EREH, FHE/D (Whyte et
al. , 1983; Edmonds et al. , 1993; Phillips ez al. , 1985), H Bl EFr_b & ¥ 8 B oy 7
EEER P FEMLE Lunde, 1973) 7T RS HHIE 2 (AAS) (Maher, 1982, 1983;
Yasui et al. , 1978) . &N & S8 T K- F & 5 4 Y6 Ot B 286 A (ICP-AES) (Shina-
gawa et al. , 1983)%F , X B B AU T E R ALES, M AR ART S B B E 26, 1%
YEARAELL 4R

Ve W F LB TR . R AR R 0 e Y6 B o 13 A B P88, LAV RUB B S L
TERPFREREW AREFTESTRETHAME, REREHLHNE.

—. PR Tk
(=) B iR G AHT 40
KWPTAMRTEEHT 1096 4 3 B 8 ARKE. WHRETHBOWSL, RBR (LR
BRI —HOZEART HHKT AR A TSRS =8, RS AR Y,

ARKER T RS RIGERE, WA E MMOLERE, BB BB RS, WS Iy
100 mLHZIBK A LB R L 2 min, B3, Tk FEA.
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W HER: 199610 7H,
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1. [FEE

(1) BgyWiE . M ERENLE, RPHAE L T, Fusea . g4k
WHHAMEEF RN, AR SRR ENFTESSERMLE, 243 Silver
diethyldithiocarbamate-pyridine, . Z, 2 "R EEH KRR, E MM B AFDBERRK
BRBABKRSY, . SHRERMNLEEER.

(2) HEHIE . #RESRBILEER, HPHiE LN 2BLSRFE =1,
SRGPEFHZE—E, FRETE Smol /L M EHBMENR PR B TERFIER, B
WZRTEFHENMMRERT AP, ARESEEEERNER SR,

(3) HHLMEE . FIHZR%, AU = S8 — LR,

2. &H

(1) 7mol/L h#% . BH 292mL 8, K HEE 500mL .,

(2) 9mol/L £hER . BB 375mL L #8, MK HBEE 500mL,

(3) M- ARG (4 + 1) B somL W8, I 20mL FEER RS,

4) I5%BULEBR . CFETRERS.

(5) SOUBULH B . CHFTIREMT,

(6) ZERT .

(7)) BEEAL LB B BB 40g |AL W45 (SnCl, « ZHO) ML ERE R, HHBEE
100mL , MAB B &8 F b .

(8) 10% ZBREVEW .

(9) ZERMTE: F 104 ZERBE BRSNS , EBR Z RV FFEHR , AT
BAEP, L 0 CTRELFFHIMF,

(10) FLRHEERL,

(D 20 % EEHIHEH

(12) 10% 58 . B 5. 7mL BB IT 80mL A, B FHEMKHEZE 100mL .

(13) ZZE HRBEFRB- = 2B =8 FRB N FRE 0. 25 ZZEBZHMN
HEF IR ((C,H:) NCSAg )BT AP, OB ZF FHEHE, B A 100mL EF 4, 1n
Al SmL ZZBE BAZEAR RS RERALE R —HBARE P BRAZEF K%
BZE 100mL, HEAK. BARBRPER.

(14) PPFRUEVE VR K W AR AN 0. 1320g #E T 4% b T 8t 49 = &AL Z 8 (As:05), I
5mL20 % S AL RE T , B RSE I0 25mL10 % B ER , B A 1000mL AEMH , FHE %A
HKBRBREZE,CETHFAEERY. KBRGZEAMYTF 0. lmg #.

(15) PARAE(E B X 1. OmL MRHER, BT 100mL Z &M+, I ImL10 %5
B, KB EZE, AR GZEAHEY T 1ug ™.

3. {8

(1) 721 A ET.
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() WHIREE . EZE B . »5E-+.

(3) M. LA 1.
a. loomL #TEM. BN 19 545D,
b. 35 . E0N 9 SREL, SEPEFESHANKS. BENA—WERHN
1. Omm,

c. RULE .10mL ZIES.CEF ERBCH.

Ji \\

M1 ek
1. 100mL 4 M; 2. FK5E; 3. ZBRERE; 4 10mL AFEELE

4. BIEFZ

(1) PrAER A2 ] W B 0.0.2.0.6.0,10.0,14.0,18. 0,22. 0, 26. Om]L B3/
AW GHAET 0.2.6.10,14.,18,22, 26pg ), 53 5B T 100mL #HH P, MK ZE 40mL,
i 10mL1 ¢ 1 BiER.

FHAEM 3SmL15 %A IER . 0. smL MEEHTHER,BES, B E 15min, &
M 3g BERL, SLEN4 I PEHF ZRBBENSKE I HEERFEENES 4mL HEY
W B CEHMBEE T, EERTRMN 45min R TEOCE M= FHR4L 4amL, A
lem AR, UBBE T E A, T 520nm 26 E , 28 R4 H ik,

(2) SWFAINE . B 10g BEEAEFR MK, BT 250mL ERIEH, MBOA WK (BT 8
). 15—25mL FHER-H A RIR AW B F 4 . /N KB R R, 308 . TR EE
N 10mL BEER , ik, PR 06 SR G, AR MR- S8 RES
WEFIRSWBTE. MK KT, B4 HE, R B o s B 6, % . ERRE
RN EER LRE. ‘

b 20mL KE B, R ERANHREST £ QA 1L, b BB K % R RN T
WHA 100mL ZEMS, AKERE SR EBGFEABTBER P, B IKEZE, 5.
ERBHERE 1o0mL YT 1g B &, MY TIMARRKRE ImL.

RS HARESHERNHER- 5 ARE SRR, &BE—FEgdf =80 iK% .

WE—EBAMHEAEHER BRI EWHBER/N ) RRAEMN AR ZSHW, 7
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FIET 100mL M AMFRESEN S5mL, I/KE 50mL. HARAERBIE .

(3) TLHLA I E . B 10g S4B FE S bDEL, B T 50mL AR, 0 ImL50 % BUL AP I
WA 25mL 7mol/L £, RZW B, ZIR T HE 4h. BHESBERED ORI, B
5mL 7mol/L #hERUE ML MM RS, THEMB W I 2mL B, I8 W E E 4L 9mol /L,

¥ EREMRBBBA 250mL -4, 00 3omL LT B, RiRE3) 120 R, B E
SR A RS T B — A WEIR L, I 3omL ZB T ERE R, S H Z M TR BUR
B 15mL 9mol/L 3B, BINER IR T B, BESZ , M. £ T ERBUK+ 0
20mL 7K, 383 120 K, B B2 2, 4 /KB F 100mL FEHEF,HH 20mL,10mL KE
HFER W, S ZWKBREAE 100mL, EAFMERE 10mL YT 1g ¥,

B S H &0 .4 B BT FAEF 2 A 7mol/L thER . K. Z B T B, ¥R — B fud i =
HiRE .

R —EENEABREFEN R ZEW, 2 5ET 100mL BT, 0 5mL
WEE, BiK E 50mL. #EiRMERRNE.

5. itK 12
BWEERPIPHETEBTE, THEA 1.0 Y=°)g43(:)’;;901'0022
0.8} :
R % 0.6}
X= (AI_AZ)XIOOO §s 0.4}F
m X 2251000 02
Vi oS 10 20 30
XX AHERPEHH SR (1075, 8 MR ()

H)A AN ARGEFRTHOSER

(ug)s A HEFIZEHMFWO TR 0)s gy wansmpimmnzms BERERZ20C)
m AR ERE () VvV, AHEMERRN

MR (mL);V, S RS AWM AR (mL).,
“ER 5 ®

1. FRERE
BERE 1L, URSEMHEELIREMZNLE 2. REHXLEE R*=0.9991, 4%
®1 FHEGEEIEQCIC

MR (ug) 0.0 2.0 6.0 10.0 14. 0 18.0 22.0 26.0

T Y 0. 000 0. 084 0. 240 0. 408 0. 568 0.735 0. 892 1. 044

2. BESAXEEIMBENE
B 20mL MARKER I (24 T 20pg ®), IR RB AT E, 6 KUBHMSE,
HERSEEEENLSE 2. InfEERN 0.088,
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®2 SREAEEEEMEEE

/I WEE ®oE
1 19.973 0. 009
2 19. 890 —0.074
3 20. 040 0. 076
4 20. 076 0.112
5 19. 844 0.120
6 19. 962 —0- 002
FH{E =19. 964 FRAER (S. D. )=0. 088

3. RIS KKELBIBERE

BX 10,20,30,---++-100mL BPFRUEME I (24T 10.20.30,++++100pg W) & T 4,4
FH SR A E A AL AU B T BT AR R B BRI R E WA
BOTHMRERERLE 3. EIKERFHEE>9%,RfEZE2 518 0. 012 1 0. 030,

®3 SIS EEMEE

AR WAL BRRBUTE

(pg) W5 E (pg) BN (%) RRBHE (pg) EICER (%)
10. 0 9.788 97. 88 9.572 95.72
20.0 15. 674 98. 37 15. 698 98. 49
30. 0 29. 853 99. 51 29. 283 97. 61
40.0 40.130 100. 32 41. 208 103.02
50. 0 49.795 99.59 47.725 95. 45
60. 0 58. 240 97. 07 62.712 104. 52
70. 0 68. 270 97.53 71. 239 101.77
80. 0 79. 160 99. 95 79. 168 ' 98. 96
90. 0 90. 050 100. 06 89. 622 99. 58

100. 0 99. 840 99. 84 97. 430 97.43

N=10 P-4y =0. 9901 S.D.=0.012 F-H{E=0. 9926 S.D. =0.030

4. BHPEHHNE SRS
I N15.25.35=4%,T 199645 H 24.30.31 B HRTERHN, K
B 51K 503.486.230cm ., FEAFIALRAE, A 3 Fn, WELRILE 4,
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x4 BETEBEHBSE
b B b WH1SEWEE W2 S EWITR WHISEMEE
(X10~¢, #E) (X107, B¢ H) (X105, 8% H)

HE15 9.531 11. 244 14. 548
g 2 B 6.399 9.776 11. 440
& 35 5.910 6. 289 7.133
Ly T 5. 469 5.188 4.123
Hi 15 9. 654 18. 340 15. 747
Rt 2 5 9. 348 15. 894 12. 492
83 S 8.210 12. 419 9. 482
P4 7. 880 11. 000 4.344
R & 5.176 4.686 3. 201
Y518 7. 508 10.537 9.178

M 4 FUTLUE 1, e h e 4 A — AN B BARAE , i 3 & Bl T RS

Z,HE—ELH. HITERRTFHMERIE, REEVRTHEERE, MRBRMK.
Kumagai and Fukushima (198D R T X AR, A NBH L EHARTHRHEIEER,
YRR R AL S i 5 £ AR P HRAEME X,

i S ’I‘Q#IZ"% ) 91‘%_3"5"‘ 71‘93[4%

v \J Y ——
)—( PH1% | vH2% | vHIE MﬁD
\ -

B3 WHRERNONLE

5. BERENEH TNNSRRFHEL
EFERRKTFAZ A REEGBRER Sargassum thunbergi)) BET R E  FIENF 5.

x5 RERRBRHSERNHFNEN

X & B 0§ 1996.3.13 | 1996.4.4 | 1996.5.16 | 1996.6.20 | 1996.7.21 | 1996.8.15
BR(X1075, 8 E) 1.970 5.029 11. 244 16.138 15.159 12.712
FCHLME (1076, 8¢ H) 0. 234 0. 696 3.182 4.014 3.599 2. 326

LB/ SR (%) 11.88 13. 84 28. 30 24. 87 23.74 18. 30
*EH TR b,

W 5 TR, B A A R R B T K B BT B I

HYALTE Ao, B S BB AR, X 5 E S SCER A M) & (Stoeppler ez al. , 1986).,

LEREERZY, AERS R RN R PR, LB R B ER. AR, AT
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P ABERE NS, W E R B2 R LEFRERENEHNE.
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STUDY ON CONTENTS OF ARSENIC IN SEAWEEDS
I. SILVER SALT SPECTROSCOPY"

Sun Biao, Han Lijun, Lou Qingxiang

(Institute of Oceanology, Chinese Academy of Sciences)

ABSTRACT

Silver salt spectroscopy of seaweeds samples collected from the Qingdao coast from
March to August, 1996 showed that mature Laminaria japonica contains about 10. Opg/g
fresh weight of total arsenic; that arsenic content varies greatly within the same frond; that
at the center tending to be higher than that at the marginal part. At the frond base, arsenic
contents are about three times those at the top. This distribution characteristic relates to the
plant metabolism. The more active metabolism some parts of seaweed have, the more arsenic
they accumulate. Arsenic contents in Sargassum thunbergii from the Qingdao coast showed
clear temporal variations, lowest at the initial stage, highest at maturity. The inorganic per-
centage in total arsenic showed similar variations. It proved that arsenic contents in seaweed
were closely related to its growth cycle. Silver salt spectroscopy is a simple and accurate
method of arsenic analysis. On account of its high sensitivity and recovery, it can be regarded

as an effective method for determining arsenic in seaweeds.

% Contribution No. 2945 from Institute of Oceanology, Chinese Academy of Sciences.



