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Screening Test of Domoic Acid in Algae and Shellfishes Around
Kagoshima where “Hanayanagi” Chondria armata Inhabits

Hoan-joon PARK, Tomohiro TAKATANI, and Tamao NOGUCHI

Domoic acid isolated from “hanayanagi”, a red alga Chondria armata by Daigo et al.V is a biotoxic
amino acid, which had been used as an anthelmintic in the Ryukyu Islands.In Canada at 1987, a big
amnesic shellfish poisoning (ASP) case occurred due to ingestion of the cultured mussel. The causative
agent was concluded to be domoic acid which a diatom Pseudonitzschia pungens forma multiseries
produced. ASP infestation to bivalves has not been reported in Japan.On the other hand, “hanayanagi”
is known to possess high concentration of domoic acid in Kagoshima, although the mechanism is
unknown.In order to elucidate the origin of domoic acid, screening tests of domoic acid were carried out
for many algae and shellfishes in Hanasezaki and Yakushima, Kagoshima Prefecture during November
1997 to December 1997. In this connection, seasonal variation of domoic acid content in “hanayanagi”
was investigated at Hanasezaki, during November 1997 to July 1998. “Hanayanagi” showed high
domoic acid content of 256.0-903.0ppm at Hanasezaki during 1997 to 1998 and of 614.4 ppm at
Yakushima, in December 1997. A small seasonal variation of its content was recognized in Hanasezaki.
Some seaweeds entwining “hanayanagi” showed comparatively high domoic acid content in the tide
pool which “hanayanagi” inhabits, while others separating from “hanayanagi” showed a small or none
content. However, domoic acid was not detected in the shellfishes investigated in Hanasezaki and
Yakushima. The result of bioassay of domoic acid in a mouse showed that minimum dose of domoic acid
to cause a mouse scratching syndrome was 30zg.
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F & A Bid Daigo? I & » CHERERMZ B CHlsitE
RpE RO BHCIRA L OOk EE 7 V<Y RO
FXFF Chondria armata (WF% : FUEA) HOLEEES
N7 2 JBEROEYETH 5,

187TEILA D S1R2B 0T, W XREBFOTV VAL
FU—FEELTERLSYF AT A Mytilus edulis % EL
7o A% DEICB B2 b ICHERE Y TH L LchER L
L, BELITAD D HAASBIEL, 12 ISR RBEE OSESE ) 7%
720 Wright? GRRZORBEFERYWES FVEABLRE
Lize COBEFRFTEABICE 2O TORETH -/,
F D, BEH Pseudonitzschia pungens forma multiseries
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X% BOBLOHEHIL 7\, —T7, Noguchi & Arakawa®)

BEREBETICEWTEEL /NI Y IFE LUREDOEE
FIZEBEDF U EABERHL TW5, LrL, CTHhETH
ACFIEABIC L 2RFE GUESERERYE) OHEIE
Boh Tz,

KIFFE T F e A BBFRRIL A O 2T A7 DI R
BEIGEE, BABICBOWTFYEABEZEREILEHET S/
T FOFEEMIBIC AR A FEREC BEIC O W TEIC
FYEABOGW #IT> 7, HIT, NFYFFOFIEA
BERFRBOFHEETREL /o, Tz, BEOBTEOBICE
A FOREHICER, BEREOHELLTFTVEAR
W& BT ADRDFIERIZOWTIHRE L7,

EBRMHELUHE

19974F11 B ICBE R B IRTEHER, 12RICEREREA S TR
RHREA T - 72, THEBICEWT, BEECIHERE NS Y
FF, BV AFE Jania sp., AT/ VI Gracilariaceae sp.,
<7 U Digenea simplex, )\A I F /X Liagora caenomyce,
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BEB T ¥ /R Dictyopteris undulata, ™~ ¥ \A Dictyop-
teris prolifera, SFEEFE T Y A 7 XX Caulerpa okamurai %,
BETII I8 Ostreidae sp., 1 A /5 Capitulum mitella,
S A 8 Chitonidae sp., 7Y N8 Balanidae sp., 7
<A T %I A 8 Neritidae sp. ZHEL 7-o BABICEWT
i, BETHIEBRENTYIFF, A VXYY Caulacan-
thus okamurai, /N4 T/ 7 Gelidium divaricatum, FFEH
X RUH Cladophoropsis zollingeri %, B TIIAFE, 7
AT AR AKE, ZI~<FUH A Littorinidae sp. HHEL
Too Eiz, 19981 H, 6H, 7TAIEHEB TNFYFF%
FEL, ThbOakHE—25C T B B EE L 725,
UTFTOERICE LI, STAT v A HDF7E A BT Sig-
ma - (FEEE : 90%) BB EEEA L7,
RIEABOMH

Fig. 11O RTEFECF VA BOME T/, T7b
B, AEHCRZEDO. IN EEEY Iz, REY T4 XK
BT RMEL 7o, BEMER, BOSMEICMAL, EEEE
72o EBIT, Sep-Pak Cig 1—F VU v Vh5 A (Waters #
), KNTAVT 57 4 ) F—0.45pm (Toyo Roshi #-$2)
I TR & L7,

Materials
Combined with an equivalent volume of 0.1N HC1

Homogenized

Heated in a water bath for 5 min

v Centrifuged at 10,000 g for 15 min

Supernatants
l Applied to a Sep-Pak C, catridge column

Filtered through cellulose acetate membrane(0.45 u m)
HPLC analysis

Fig. 1. Preparation of test solution for the HPLC analysis of
domoic acid

HPLC (&&E&RE/O~ 774 ) 5

FEOESICLTHELN FYE A BRBREIRICOWT
Table 1 IZ7”d HPLC &fFIC LD, Sl 7,

715 E5HHE ODS /U %7 5 A Finepak SIL C18 T—5
(4.5X 250mm, HAZY) %AV, BEEOBREICIET ¥
ROV, ANTZTIVAAEEE, K (12.0:0.43 : 87.57)
OREWRET V/EZT KT pHS. 05ICHE L CHEHLZ, i

Table 1. Operating conditions for the HPLC analysis of
domoic acid

Column : Finepak SIL C18 T - 5( 4.5 X250mm)

Temperature ; Room temperature

Mobile phase ; Acetonitrile — heptafluorobutyric acid — water
(12:0.43: 8757, pH 3.05)

Flow rate ; 0.8mi /min

Detection ; 242nm

RiF0.8ml/min & L7z, EBICIE F I EABMPE T LR
TEEAOBEB RN 52 5 242nm AV, 3B
EAER25pu & LT DO, Pt BEER251
(BE20. Oppm, Sigma #£) % HPLCIZfFL C, E—27H
WOMRERFHE (Retention time: RT) ZHEIEL 72 /22D
S OBHREFAEZELL Oppm TH - 72,

YIRTvtA

<7 A (ddY %, 19~20g, @) IKKBITFTAH P I EABOR
VRIERZRARD /DI EE20.0~100. Oppm D F 7€ A B
ERWTTY ZAOBEMNICIm #5L, BERBREYT- 7,

BR&ELVEBE

HPLC 7O~ b5 T4

HPLC ¥ O#ER% Table 2 ~ 31Z/R L7z, 1997411 A
TEHIR CRE L 7o T v I Fi3 F 7€/ BE%506. Oppm &F
LTz NFYFFICE O TOBE T AR,
AT/ UE, YIXNXTENENI. 6ppm, 11.7ppm, 54.7
ppm D F T EABEERL T, AL ZA FT—IL

Table 2. Content of domoic acid in samples collected at
Hanasezaki, Kagoshima Prefecture in November,

1997
Sample Domoic acid (ppm)
Shellfishes
Ostreidae sp. <1.0(wet)
Capitulum mitella <1.0(wet)
Chitonidae sp. <1.0(wet)
Balanidae sp. <1.0(wet)
Neritidae sp. <1.0(wet)

Red algae

Chondria armata 256.0 — 903.0%+(wet)

Jania sp. * 9.6(wet)

Gracilariaceae sp. * 11.7(wet)

Digenea simplex 1.2(wet)

Liagora caenomyce <1.0(wet)
Brown algae

Dictyopteris undulata * 54.7(wet)

Dictyopteris prolifera <1.0(wet)
Green algae

Caulerpa okamurai <1.0(wet)

* Entwining C. armata
**x Samples were collected four times through 1997 to 1998

Table 3. Content of domoic acid in samples collected at
Yakushima, Kagoshima Prefecture in December,

1997

Sample Domoic acid(ppm)
Shellfishes

Ostreidae sp. <1.0(wet)

Littorinidae sp. <1.0(wet)

Neritidae sp. <1.0(wet)
Red algae

Chondlria armata 614.4(wet)

Caulacanthus okamurai ¥ 22.5(wet)

Gelidium divaricatum * 28.6(wet)

Gelidium divaricatum 9.9(wet)
Green algae

Cladophoropsis zollingeri <1.0(wet)

* Entwining C. armata
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Fig. 2. Seasonal variation of content of domoic acid in
Chondria armata at Hanasezaki
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Fig. 3. Dose-scratching syndrome time curve of domoic
acid in mice
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