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A Consideration on the Occurrence of Protogonyaulax sp.
at the Scallop Ground in Funka Bay

Mitsuzo Takaer**, Hidetsugu Kamapa** and Atsushi Tazarr**

Abstract

In order to ascertain the relation between the abnormal occurrence of
Protogonyaulax sp. and the bottom mud sampled from the culture ground of
Patinopecten yessoensis, model cultures were carried out. The results obtained
are summarized as follows.

1) For the reproduction of Profogonyoulax sp., vitamin and metalic salts are
indispensable, though their effect is not remarkable.

2) Nitrogen and phosphorus are absolutely indispensable for the reproduction
of this organism.

3) Its reproduction is markedly accelerated when cultured with medium
which is nitrogen free plus the extract of bottom mud sampled from the scallop
ground.

4) Likewise, its reproduction is greatly accelerated when cultured with
medium which is phosphorus free plus extract of the same bottom mud mentioned
above.

5) When cultured with inorganized extract of bottom mud by the action of
the bacteria, its reproduction is definitely accelerated.

Finally the present authors have come to the conclusion that nitrogen and
phosphorus, necessary for the reproduction of Profogonyaulax sp., may be partly
supplied from the eutrophicated bottom mud existing at the culture ground of
the scallop.

T KTSRTE L 2 7RI 1977 EOREAVFEITT] 3 W T, 1978 £ Protogonyaulax sp. D
BERBERCIZ5 2544 DBBESNEC Y, DRYBHEICDI > TR IZO TRITERE LK
Brool, COXIRLT, w2744 DBLBRHKIZ 1978 ERFEALL 1205, % DKLU RBECHIE
BEDolEbRTNAT, CORENERXZITRBIAT, Hids # FEEMRESB2HEBL,
AT 2RS4 FREOEEMTRBEL 235 & & 41K, YUESLEE INZFERVLNS
L& 12, ZOFIC 1978 £D Protogonyaulax sp, DEEIEACHT 3FEEAVEZI N TN,
Ef RO T RFEBEADERIT Y 5 REEFOWEY B L OHEROKERIED » 5 HReHiT L
BEEZ 12, LK, FREA 2 FREE OBEEOFECOWVTORE b & - 1233, Protogonyaulax
sp. DEREFZEMMEHROBEMITE 200, 3 VIIEES & 7B LAIS b O BEE § 2OhiKD

* ABILE 04 & 10 A HAKEESKERSE (BH) CHWIRERRL T,
AR ER R EERARLFE R
(Laboratory of Food Hygiene, Faculty of Fisheries, Hokkaido University)
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WTIHADDTELUCEETHZDOT, 450U F— 20ERPH- THRFL & 5 &4 2 EE SRR
WIPBAIDITHS, ZORMREES 7> 2 btk 5 AOBBSIIETBREDE SR
BER S BEL TARMEEODS 52 &R, BEWL COMEJIKECE T, REIORE:
ERN, Vo PORRBEINS L5 sHRLARBRBLNC EBERE TS, 37, K25
X4 %L T B Protogonyaulax sp, DFRAEBIZLTH, WHW 2 EBEIBEN 2RO T2
<o BTHBE/ BEDOHER b 2B EEE LT, KIE 20~25m OHBIBRICAHL T HY, &
KREEEZ 4x10* WL/l % BA 20U, KBER & EHECEEEH 59 L 506, L A4
FHRBFE BBEBINETERG b Do TRV BAIRE/RSN TS,

UL, EFLILEEEBEITI AR ZFHADANCEECEMIC L > TEERLINIIA 2 7H
BOTEIES Protogonyaulax sp, DBEFEHRALMELDOBELEEZ12OTRZNHSE 50 E DBEOT
i Protogonyaulax sp. DE FNVERERZIT, =, Z0OHR»EBI-OT, REDOTRZ DR
LLiesd s,

WEITHIZD Protogonyaulax sp, D45 & BBIT D0 TR A B 1T100 I8 RZRE +
v o —OEEE-FHECEL SILBL T 5,

£ B F %

T727 b DR Protogonyaulax sp, DIFRIIIERBC 1 EE Y 5 X a%, HEHic BWS4 %
R, 12°C T 18 HEIfT - 72, BWS-4 OHEHER%ZR 1 IR 72, C O, HEBES > 72 L
FREE 149 3,000 lux, HRHIX 16-8 BEREARE & U 12 2220 2 SRR HDO T T, 1) BWS-4 5, 2) © 2
URZEEM, 3) MEBEBXZHEM, 4 N, P /X2, 5) N/RZEM, 6) PRIHH, 7 NX
ZHHATER ¥ X, 8) PRZEM+FER-F X, 9 N R+ EELER: £, 10) P XkZ
B+ EREER . £ 2 O 10 EEOMTHERL, FHEMTO Protogonyaulax sp, DEERE%
RDHBL 72,6

Table 1. Composition of the BWs—4 medium used
Jor the culture of Protogonyaulax sp.

Amount/liter

Sea water 900 m!
KH,PO, 10 mg
NaNO, 50 mg
Vitamin mixture* 1 ml
P, metals** 2 mi
Tris lg

pH 8.0

* One ml of vitamin mixture contains 0.05 ug of B,,, 200 ug
of thiamin, and 0.5 ug of biotin.
**  Two ml of P, metals contain 2 ug of Na, EDTA, 20 ug as Fe,
400 ug as B, 80 ug as Mn, 10 ug as Zn, and 2 ug as Co.

BFROEE, ¥ORR, FREIFTAOARZZLUVCEMLEFSRIFIOARE * & 7 BEOHBRE
DOEBUIFRM 1km, KB 40m OHLR TERIEF (corring tube) TIT - 17, 123k 2 FFHE 20
Bk TR, ROTICZITME L 2ED I,

BHRE % 2 OFMBIIAEDOER 100g % 500ml OBR=A7 5 2 acBEL, KA 200ml »
A, BRBEE T30 HEMEAL TEAHE, AL, SROEKEMATERL, 20+ 50ml %
BEHBIZAU 72, ERLETR = 3 2 OB FRC < £DER 100g % 500ml DR =475 21
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CREL, YK 200ml 2MA, 37°C T5 BFBKEL TESL I ¢ 2% & RBOBRERL,
T ¥ 2 P/ CEMERmML 12,

P, N ORlEZE POMENIX Hansen & Robinson #EiZ & b, NOHIEIZ micro Kjeldahl ¥z & »
126

BREIVER

EBEHTOERFROKE 1) OEMOD Protogonvaulax sp. DAEF(RE1.70 & 2)~10) £
BEMOEERERLBL 12, 29, 2), 3), 4 OFHMD Protogonyaulazx sp, DERFEPRD 5
12 DR O SRR B 1 RL T2,

K15 2), 3), 4) FEWMD Protogonyaulaxr sp. DERFRI X Zh F N 1.54, 1,41 B8I
0.74 X 2¢h, Protogonyaulaxr sp. DVEFEICY & 3 L DPYWBEBRMVETHEH, ZNbE2RNTH
FRBERISEEZZNC E¥bI 5, ZhICB| 3% A N, P RZ8H TiX Protogonyaulazx sp.
DWFEL X b THEI NI,

15,000 15,000 |
1
k] g
] H]
=} 2 F
: g
1 6
° ——?"" Duraticl)rol of culturé?days) 20 ° 2 Duraticrjioof culturel\gays) 20
Fig. 1. Relation between the growth curve Fig. 2. Influence of nitrogen and phos-
of Protogonyaulax sp. and the lack of phorus upon the growth of Proto-
important nutritive substances in gonyaulazx sp.
the model culture. 5) Nitrogen-free medium,
1) BWS-4 medium, 2) Vitamin-free 6) Phosphorus-free medium.

medium, 3) Metal-free medium,
4) Nitrogen- and phosphorus-free
medium.

UTzhio T, N, POFhpSEiEORIRET & 2 - 1o 2 REb» 2 7201 5) NRZH, 6) PX
ZRMD Protogonyaulax sp. OWFHMMMRERD 12, Z ORERZ K 2 KRL 12,

K25 5), 6) HEEHD Protogonyaulax sp, DEEREIT ZhFh 0.82 38X 0.95 &722h,
Z OHFEIZ N, P OFT 2RNIZE 3 X b RAEIEL 120, N, POV Fh % KT Proto-
gonyaulax sp, ORFEITIENICMA 5N, Protogonyaular IIRFEERO KNS5 7+ THBIT
b bd, FOBMIIEIN, PR2UHEALTEEHBDM 5,

Z LT 5), 6) FHHITN, P 2Hfiled 3 AT, HR=-F 22yl 125, 3750, 7) NRZ
K+ BT X, 8) PRZEHABE = ¥ 2 OFIFHMT Protogonyaulax sp, DHEFEHMR 2R D
120 ZDFER®K 3 1RL 120

E3d»e 7), 8) KEHD Protogonyaulax sp, DERFREIIZNFN 149 8L01.35 &72h,-
Z OWFEID 2 Y EE T 5 C EBED NI,
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Fig. 3. Influence of the extract of bottom
mud upon the growth of Protogon-
yaulax sp.
7) Nitrogen-free medium plus extract
from the bottom mud.
8) Phosphorus-free medium plus ex-
tract from the bottom mud.

Fig. 4. Influence of the inorganized
extract of bottom mud upon the
growth of Protogonyaulax sp.
9) Nitrogen-free medium plus
inorganized extract from the
bottom mud.

10) Phosphorus-free medium plus
inorganized extract from the
bottom mud.

RIT, Protogonyaulax sp, DEFEICHEZL N, PIZEEEBOLOEEDONEDT, {FlexF 2%
BOER T X v EB{EL TN, P 280U 128, $obb 9) NARZHHM+ERBLFERT + %,
10) P RZiHh+ERIBR - & X O FEHT,  Protogonyaulax sp, O E RS 12, 7 O
R 4R T,

a5 9), 10) FREHD Protogonyaulax sp. DEEREIZZNFN 1,63 XX 1,42 Ligh,
ZOERIZISILEL T,

WiT, &% 70DE, k& FHEBOFBERISI G & FHBICHRATAMIIKTONE POREHRR %
F#21ERL 12,

Table 2. Total nitrogen and total phosphorus in the faeces of scallop, bottom mud
from the scallop ground, and in the water flowing to the ground

Moisture Total N 1‘ Total P
L (%) pg atom/100 gor! | pug atom/100 gor!
Faeces 78.67 15050.0 ' 44.52
Bottom mud 64.36 2528. 6 7.43
—Oshironai — 20.0 0.18
River——Naka — 25.0 0.12
—Torisaki { — 85.0 ‘ 0.13

#2555 N, POFBEE L TCOEMIIKOBEZ DT &b 3,

Zhitfxl, ELFERS

ONEPEEMIDLDTES, N, POBRELLTOEBRIKINEEALNSG,

Wi, EFVIEERERTHCIER S X205 FCERLER - * P D4&N, E8EN, £P%
T OEMIB P ORIFERR 2 WK FOESR L AL TH 3 IRL 12,
EIVLILODEFVERIC B W T, BREILFARCEBINIIENBINPRZNFN 1/25
~1/20 BLF 1/16~1/11 Th o1z, $12, HRMP S =3 2PICBEHINTZEBBNS X PRZH
Fi 1/63~1/46 B 1/124~1/19 Th 12,
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BADL 1 MK KTS Protogonyaulax sp, RERH

Table 3. Constituent of nitrogen and phosphorus in the extract of bottom mud

Total N Inorganic N Total P Inorganic P
ug atom/f100 g or I | ug atom/[100 g | ug atom/100 g or I | ug atom/100 g
Sea water 25.0 - 0.12 -
Bottom mud extract 102.0 40.0 0.46 0.06
Inorganized bottom 126.0 55.0 0.66 0.39

mud extract

HRARMTIE, BR»LIDX SN, EHEBN, P I EEBR P EAbEHT 3 &3R5
ok, BREBLINIBREVFET2» 01, BoREBCRREESHAHT S CLR3BETYZ
WDC, Protogonyaulax sp, DEFACKEIINE PO—EHBER» R INS C Ei3+HH#ERIN
%,

Protogonyaulax sp, DEFRICIIEIEMEBONSICEPHFHINE EBbh 3, O 10 F#E
DEFVERERICIBOTHEBPICEININSI O PLERRE: OBGY T DT R LITFLI,

Table 4. Relation between the growth coefficient of Protogonyaulax sp. and total nitrogen
and total phosphorus in the respective model media

. . Total N Total P Growth
No. Variety of media pg atom/l ug atomfl | coefficient
1 BWS-—4 medium 613.2 73.60 1.70
2 Vitamin free medium 613.2 73.60 1.54
3 Metal free medium 613.2 73.60 1.41
4 N.P free medium 26.0 0.12 0.74
5 N free medium 25.0 73.60 0.82
6 P free mediom 613.2 0.12 0.95
7 N free medium-+bottom mud extract 37.8 73.66 1.49
8 P free medium-bottom mud extract 626. 0 0.18 1.35
9 N free medium-+inorganized bottom mud 40.8 73.68 1.53
extract
10 P free medium--inorganized bottom mud 629.0 0.20 1.42
extract

#2455 NI X O'P S Protogonyaulax sp, DHEFHICHETHYH, ZOWTNERNTH HEMIZE
LPiahnzdd, NOPOBMEBORMIT L > T2 OMENEL L {EEINBZ L L FETH 3,

% ®

% KIBO BRBEEI BT 5 Protogonyaulax sp, DAL, HARBET 4x10* MM/l 2BA 20
L®, k25454 %2FbT3izzD 1/10 BEOHBETHHTH 5,

4RI, Protogonyaulax sp. DHIREHS TR ICEI B U TEA-#lR/l ez LB & dhud, 72
EATEL Tz LT h i S HOBEIES AMU % LE 2 2320 TH5 5, bhbhid2lic
B2 B NE¥Th3, UdL, BEIVLEEDOEARBE CRETHR/ OHEMEHET &R
HILLTW D, ZDREZHITT S LSEULD, D & b N 25ug atomyl, P25 0,12 pg
atom/l DPKIZITTIRE 2 1V OBELBR2 L UL, Protogonyaulax sp, i34 HET A
BN ERMEETHY, BRBECSOTEY # 1 OHMESBOMIG L 7 VERICMA 2RI
Bizoh s, BREBIZSUANSINPR2 Zh Fh 25 atom/l 8L 0,12 pg atom/l 218
ARVEOSREBITRETH S, COEEIX NO,35ppm, PO, 0037 ppm HEL, HHE? HFRHIO
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AL DOIEEE L TRL TS NO, 1ppm, P 0,015 ppm BLFOEE VL SAE-> T3, ¢h
RFEEHOBBECI > TLREFTHS ),

KGR & 7 BT 5 Protogonyaulax sp, DRFERERHWHIZY TRASIT 5 LiZ#HL
Th5Y, EOREBRENEBEZIEGRPE T EREZELOTET S L LB TiR/IV, W DhOE
SR FHEL - T, Protogonyaulaz sp, DRERBEVFERINIEEZALNSEY, ZORFO—D
REROBHREBLBDLDTRITVPERSDTH 2, HES ZRWORBLEL, £ OETHEME
CEEL TS DOTERT S LZELL, AFOFRE L EEREE 33 X5k 2REIDSR
ERBICIIAL L ISEOKA LN, KPL TEAZTNE LS 2N ERBBL T3, T4bb,
W SWE - (CEYRESBORESHEAGDRITUT, 750 2 P OREHEMMBREC 5 ETHh
i, BECBNTE Z0L58r —2R3LELIED - 12T, EERAGNG L 5 TRBOERIC
DWTRFEHBOD 20, BOLCB 2 RFIOER2RER S 70 2 b OEBYREOEL, T4
bbb, BIROERRILIZLLIZDTH-T, ZOREREROEEMBELOETEDSEL TV S,

BEAHE, BAEICET Sk 2 FREORIEARMNIBE 32,000~35,000 + > L REIAQD,
BERZNET- Tk 2 7RESTHORTVAC EREIFLVY, #RLLEE~TRT 3 RO%H
BPHEELT, ~NERRZL T, BFROBERHIEOE»LBELLETH S,

WBOERRD NS o 23—ERNI:6 2OEIEIERSZEL X 5, U 1d - T Protogonyaulaz sp.
ORAERBLICHB T2 &2, 4% 3 4 FRREBROBLIE L 2> T REDKHC BEEL R
KL ISH 68 b IBTITEN L0, el b 5, 6 FBHRiCid s & 74 4 OBCRFGHERT 5 C & 2H
75,

E ¥

Protogonyaulax sp. DRFEFLE LRI 2 7 BFEOER & OREBEROEE 2 €7V ERERC
o THED D, ROBEFERHLDICL 12,

1. Protogonyaulax sp, OMJEICIIE # 3 v PEBHBRMLET H 5 53, 2o OEEIIK AL
AR

2. Protogonyaulax sp. DWEFREICIINE P2LEL T3,

3, NRZHEHICHS 2 FRIBOFBRL X X 2. NS 5 & Protogonyaulax sp. DHEREIZ EL < (Bt
Ahs,

4, PRZEEHITH 2 FRBOERT X X 2{IMT 5 & Protogonyaulax sp, DHFEICIZ EL LR
#ahz,

5. {BRFON, P 2HEOERICE hE#8{kT 5 &, EHb- 3 2 O Eiick b, Protogon-
yaulax sp, DIEFEIZ—BIEEINS,

6. Protogonyaulax sp, DHFHICHESNE PO—RIZEERELL I2ER D & M I N 56/ HEHE
+ned s,

X 3

1) et - wmE - JIERE - EFE - A TER (1977). el kT _KkAOES
{eR/E—I. BEFPTE 27, 66-68.

2) WE M- EEEEE (1977). HECKT 5127 B0BRY L+ F 3y L0 Rk,
figk 27, 95-96.

3) fEERbEM - W M- IR - AT - BTHE®E (1978). duE#icisd s KR OEH
{eFAZE—IL. Rk 28, 54-56.

4) RHEHZE (1979). WMABOXBBERORHEL L B, WABORBERECET 5 B 13-
19.
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5)
6)

7)
8)
9)

BAL : WK% Protogonyaulax sp. RHIREE

kAHERE (1979). BMABOBFEEORHE. BABORBERECHTHER 9-12.

W= - WHEEK - -t (1979). 1978 EEASERM« 2 7 ¥ (BLOFR 7 5 v
2rv (F=24F 9 7R - H7 2 7HLE) wonT. dbkR AR 36(5), 65-74.

AR ERE (1976). FE—r ORECET 5 EME—. 37 p. BEHRERSHE FHI

EisEsE (1976). HE, 118 p. @EHTHR&HE, AL

Bl B (1978). WA 5k 275 4 BREGRECOWC. 1-18 p. JhiglkEEE
RBAR .
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