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HWE  F199643—8 A& KR ARFSEBRETHRSREHIER, RARLES L
FHERFARERPRALEES ST TR, ERRW. R AHEIREE
MEBERATHHSEER, KT EMRM TN SR S 56.73%, LA DREERT
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ENCAENHRRH, BEFHMUANESSERBH, FTESHEMIBAMES S
A MUEMBEMMREY X FENTH MR 48D HEH (Whyte e af, 1983;
Edmonds et al, 1993; Phillips er al, 1985). REDEREFHME S NIEERA F]
RMBFSE. AXCRABESAREER ERNRERRESEEIHNALEEERAZEY
AT 5.

1 #MRl5RE%E
1.1 ##

LI AR B BERER, T 1996 £ 3—8 ARE, ME 1. #BRRE; K. AAFEH
BHRIMMENIRE. SREAREIRER. REMNELH THEKGES, RERK
EHEEY, Bk EREREXHERHKE, AARBBENSIERY 2min, ERAR LK EE
SR EH, MAKET - 20CRH#.

1.2 RE

KHRAERUARRLE S &, FHRYMBEAF LI EN =N E T, 5HESKE
HRELE (AsH,) , BB RREE, UHBOLE NS BIFE LR 2. B4 5 0%
WR R SEE, ISR K8, o

(4, — 4,) X 1000

£ 1000
X — X
Ay

AP X ARRTRHBTE (X 10“’%%@);Alﬁiﬂﬂﬁﬂi#ﬁﬁﬁiﬁqﬂﬁfﬁﬂﬁ@%(u g)s A,

*EENLEBHBXTE, 96-916-04-025. 7, B, BAETF19684F1 7, L, E-mail: bsun @ ms. qdio.ac.cn
R H - 1997-04-28, OB H 1. 1997-11-14



288 w ® 5 ¥ 8 294

HARZAB MY TE (ug)im ABREREHE (2); VIR REFTEKEEB (m)); VR
W8 AR B AR (ml) .
1.3 FiE

LI R Whyte % (1983) R “sBEL A OB R, EX M B ERAFH S G ERLF
RIFEZE PR TH R,
131 i&A BEAEE R 0.25g 2B HRAEEF BB [(CH,) ,NCS,Agl, lnA
1.8ml ZZ B, BAZEPEERE 100 ml, BEAFGRERERE, ERKE AR #iR
HEYR VR : R AR 0.132 0g TR EI =R ZF (As,0,), i 5ml 20% HE AL, 25m110% i
B, KRB E 1000 ml, B BEEAM YT 0. lmg B ; FbRHERH A TR 1.0m] REARAE
VW, N 1ml 10% HER, /KB EBZE 100ml, LB BEBEAMEYT lug M.
1.3.2 fR¥ERR BB FERKERERE 25 ET 100m #EMS, MKE
40mi, BN 10ml 1:1 BE. TS0 3ml 15% BULEP BB 0.5ml B HE AL LB A,
IRA, 88 15min, FIMA 3g 8080, SLEI S HIE LEEF CMBMIEN FIE, HEERR
HBARE m BEBABVHLOLEFPHRE T, £XRTRE 45min /5, RTHELOE, M=
HHEMHE 4ml. A lom AR, THEEK 520 nm AW R IEE, £ H il & (B1g).
133 FEHTFEMEWERNE P20 m MAREMEAB (YT 20pg #), EindEi
BWE 6, HELEEE RS, BRARMERBR MRS B, SiRERBRE, it
BHEWERRIRES,
134 BEMHWE ER B 10g SEESET 25oml JLKER T, SRS HR-
HRRIBSBIMAEAE, KPR A YRS TR, BB KA ES KRN R
Pra i FECE =M, AR IR W E; LALLM B 10g IRAGE T BKFEM S, i iml
50% BUALSP WM 25ml TN 2L RR, B MU IR B 4h, H P M S A Mo S BUL# R R A =4
. BA 250ml 2 R-F o, 0 30ml R T BR IR AR K, B LM T BRI =R
EETF K, HinnE A %W ;A ULe0. o #) B B Br LE 2080 11 BT 48 (Andreae,
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Tab. | Samples of Sargassum spp. for the experiment

i3 B0 KSR MR kA E (F.A.H)
ot DM Sargassum hemiphyllum IR BT 1996.04.11
FRGRE¥ Sargassum henslowianum IR BEII M 1996.04.11
RIKSE¥ Sargassum vachellianum IR B 1996.04.12
¥ W ¥ Sargassum fusiforme Fo AR B IT R 1996.04.14
KT RM Sargassum herklotsii P L M 1996.04.18
MICLEEX Sargassum carpophyllum ik (A 3k 1996.04.18
BHGR¥E Sargassum kuetzingii JE LM 1996.04.19
HBLEME Sargassum subtilissimum 7T o 1996.04.19
K L EE¥ Sargassum tenerrimum ImriEn 3t ] 1996.04.19
XK DR¥E Sargassum ilicifolium J b 1996.04.19
B B ¥ Sargossum thunbergii #5KFM 1996.03—1996.08
¥ F T Sargassum kjellmanianum HFH KA 1996.03—1996.08
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1978; Edmonds et al, 1987), HEMIER AT SEN NEEFIMHEE,
2 #R5itie
21 HRERBER

Whyte 2 (1983) B KR AR A EENESHEREIHH IR, XK SHEMM
¥R F R4 66 (Lunde, 1973a, b), 1 FI& 4L (Maher, 1983). JRF &5 4
YeHE B (Yasui er a/, 1978; Shinagawa et al, 1983)H ., A TEKELER, T HAE KB BT
LhF R B RIE, TR 5 T HR1E, SR HEH.

FARES I CEENBIREMRORERXRE NI R =099 1, ZRBE, ER
HiR., HEKEERBANIRAEE N 0.088; BIEILEF MR MR BUE F i B W5 E
>99%, AR EZE 4 F4 0.012 1 0.030, FH T IR M HEHHE T S,

2.2 DERMHMELER
221 EEEH  BERR?2.

MR 2TH, R AR SO DRE DM A RER, KE4E 100 x 10 S RE L
2 R SEASDRRNSHGE(0 C HRE) RS

Tab. 2 Arsenic contents (x10-%, FW) and proportions in Sargassum spp. along the coastline
of Guangdong and Guangxi Provinces

HRERK Bw TR How FALE/ ER (%)
DR Sargassum hemiphyllum 57.618 16.006 41.612 27.78
FEROEM Sargassum henslowianum 28.865 9.681 19.184 33.54
R E¥ Sargassum vachellianum 25.685 4.767 20918 18.56
¥ & 3% Sargassum fusiforme 35715 - 20.261 15.454 7 56.73
MEDRBY¥ Sargassum herkdotsii 9.287 3.457 5.830 37.22
HIESE¥% Sargassum carpophyllum 15.895 4,169 11.726 26.23
B DE® Sargassum kuetzingii 27.520 7.951 19.569 28.89
HBLEM Sargassum subtilissimum 25.195 8.909 16.286 35.36
BB ¥ Sargassum tenerrimum 9.535 2.090 7.445 21.92
AEFHGEX Sargassum ilicifolium 22.260 6.633 15.627 29.80

b, B S SRE A ERET 20%. REN 10 EREFH ST S &S
5% 25.758 #18.392( x 10 W HE), THLBP & SR LB N 32.58%. HPEHTRER
(Sargassum hemiphyllum) 2.5 & B B H, 5 57.618 x 10 & 3 &, ¥ i € (Sargassum
fusiforme) LB S BB H, 15 20.261 X 10 S ¥E, FHIMTENY 56.73%, WAL E
ERAKEBNEEMAKELTHMHGEES.

222 FWAH W ¥ (Sargassum thunbergii) M¥ R T (Sargassum kjellmanianum)
RESHENFAMINSGEE, EEIATABRKE - ITERAEKAMHEA RENE, K
ER*E 3.

HEIUA,REFASRFHSMIEEI AEKVPRK, EEHAR, Bl 6—7
ABBHRB R, 4510 16,138 71 16.847(x 10, ¥ E), E 8 A £ KLRM, %R
EBFEKFE. THHESEYVPEEE ZEKERRRE, 5510 4.014 f13.225(x 107°, # 3K
BH); BB SESHOLARENPRE ZEKESMREM AP Hig, o LEER
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FERRAUVIEN IV, EERPNRVHE WIERMK, BEBENER, A
MK P IBEAT, S5 B EN KA XABAER, TR S0 U LB =rm MmN K
SRUEZAREMN ERBNRAERE. BEEHAFEEZHE, NHEBHRE ZEK
FAG R, B B LB A BT T e

®3 BERREARK.SRTHER(x 10 S H#AINETER

Tab. 3 Seasonal variations in arsenic content (X 10~ % FW) in Sargassum thunbergii and Sargassum

kjellmanianum for the Qingdao coast

SREEBLA] B Sargassum thunbergii WBEF Sargassum kjellmanianum
EAH) p=¥oi BoLR THLR B8 (%) B FobLEE THLE/ S8 (%)
1996.03.13 1.970 0.234 11.88 — — -
1996.04.04 5.029 0.696 13.84 4516 0.403 8.92
1996.05.16 11.244 3.182 28.30 7.382 0.812 11.00
1996.06.20 16.138 4014 24.87 11.455 1.997 17.43
1996.07.21 15.159 3.599 23.74 . 16.847 3.225 19.14
1996.08.15 12.712 2.326 18.30 13.956 3.013 21.59
3 &g

#EESP (Whyte er al, 1983; Edmonds et al, 1993; Phillips et al, 1985)BF%, =K
SRR WE AEMFENMSEBE DN 422—179.0, 17.6—31.3, 63—
163(x 1675 FHE), T — B A & SHE 10%, HEFE RS EERFIS, KoL
HEMHYEAHEETHESE., REXBESFEEF LI SSMAHARK. HD
BEEM LA & S e LR & T 20%, H 9 FE W3R (Sargassum fusif orme) 8 T HL0H
HEHMEEN S0% UL, XADEBENZRRALIMAEIRTHERE. xRN EH
WA R T HM SMEEES, SRR, TAMBES TH LS, Tlm R =4
) T e R 7 M B B (X 4E 5%, 19955 Edmonds et al, 1993; Frost, 1967; Vallee et al,
1960). Hit, FIRRESEEFHH LR, N REDEEFROITRAAMERT I
REVEEEZEER.

FRELMMSHT ALEENSERE=ZASREFEFHEN B —FEHNE
M), GRERFEFEFFE, AXWLTRFETAX LM XS FHA DR EREEMLR
SER. STHEETRI WL LA, £#7 TR R, ¥ EFRKITHHE
.
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CHEMICAL SPECIES AND SEASONAL VARIATIONS OF ARSENIC
IN CHINESE SARGASSUM SAMPLES

SUN Biao, FAN Xiao, HAN Li—jun, LOU Qing—xiang
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Samples of Chinese Sargassum spp. were collected from the coast areas of Guangdong,
Guangxi and Qingdao from Mar. to Aug. 1996. The samples were analysed using silver salt
spectroscopy, a simple, accurate method in arsenic analysis. The results show that Sargassum spp.
from the Guangdong and Guangxi coast areas have high total and inorganic arsenic levels. Commonly,

they contain more than 10.0 X 10~ °

in fresh weight of total arsenic and above 20% of the
percentage of inorganic arsenic in the total. Total arsenic contents of Sargassum hemiphyllum are
the highest, reaching 57.6 X 107°

inorganic arsenic in total arsenic reaches 56.73%. These observations suggest that the members of the

in fresh weight. For Sargassum fusiforme, the percentage of

Sargassaceae family can enrich the inorganic species of arsenic. Arsenic contents of Sargassum spp.
from the Qingdao coast areas show clearly seasonal variations, with the lowest values at the young
stage and the highest at maturity. The percentages of inorganic in total arsenic show similar curves
of variations. Hence, arsenic contents in Sargassum spp. are closely related to their growth cycle.

In this paper, the contents, distribution patterns, seasonal variations and chemical species of
arsenic, which is a representative toxic element, in Chinese Sargassum spp. are studied. According to
researches undertaken elsewhere, most of arsenic in seaweeds exists in the form of organic arsenic
species, except for Sargassum spp.. This species contains more inorganic arsenic than the other
seaweeds. The results of this paper show that the contents of arsenic in Chinese Sargasum spp. are
similar to the results of the previous investigations. This research on seaweed toxic elements
chemistry is undertaken for the first time in China; it will play an important role in using the
resources of Chinese Sargassum and developing the seaweed industry.
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