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Characteristics of reproductive ecology of the Pandalid shrimps around Hokkaido
(Review)

Toshihiro MIZUSHIMA *

Eight species of the protandrous hermaphroditic Pandalid shrimps inhabit the periphery of Hokkaido, Japan.
Coastal species, such as P. pacifica, are mostly small in size and mainly distributed in eelgrass beds in shallow waters
less than 10 m in depth, with lower egg production and a short planktonic larval period. Offshore species, including P.
eous and P.hypsinotus, are larger in size, inhabit only deep sea and have a long planktonic larval period, and their egg
production is high. P.coccinata, a mesostomate type which inhabits the deep sea, has a large body and is known

especially for its large-size eggs, lower egg production, and an immediate shift to benthic life. Relevance between

these reproductive characteristics and the reproduction of Pandalid shrimps was examined.
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AFIE . Pandalus prensor
IvVryxLE . Pandalopsis pacifica
NRZAYLE . Pandalus goniurus
Ky ALY . Pandalus latirostris

U N7 5L Y . Pandalopsis japonica
Ky 37 7 HIY . Pandalus eous
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. Pandalus hypsinotus

. Pandalopsis coccinata
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Table 1 Characteristics of reproductive ecology of the pandalid shrimps!~ ¢ 1%

Scientific name Depth(m) Body length(mm) Spawning-hatching }())(::igolzl(z:onth)
P. pacifica 0~10 55~60 Sep~May(next year) 9
P.latirostris 0~10 105~110  Sep~May(next year) 9
P.prenser 0~50 45~50 Oct~May(next year) 8
P.goniurus 30~50 65~85 ? ?
P.hypsinotus 50~200 130~145 Apr 11
P japonica 300~300 110~115  Sep~May(next year) 9
200~400 105~110  Jun~dJul-Mar~Apr 9
P.eous
( The year after next)
, 400~500 150~155 Apr~Mar 24
P.coccinata
( The year after next)
Scientific name Egg number Egg size(mm) Egg weight/ Hatching
Length X Body weight(%) larva
P. pacifica 90~100 1.71X1.16 1.8 Megalopa
P.latirostris 300~400 2.28X1.64 3.1 Zoeal —1I
P.prenser 150 1.58X%1. 14 0.7 Zoeal —1I
P.goniurus 1000~2400 0.83X0.53 0.5 Zoeal —VI
P.hypsinotus 4700~4800 1.35X0. 06 0.8 Zoeal —IV
P.japonica 450~460  2.40X1.18 4.9 Zoeal —1II
P.eous 2100~2400 1.21X0.90 0.7 Zoeal —V
P.coccinata 200~220  3.88X3.12 21 Megalopa
Table 2 Changes in sexual phase by age of the pandalid shrimps
Species 0 year 1+ 2+ 3+ 4+ 5+ 6+ T+ 8+ 9+
. Immature male female
P.pacifica male female female
Immature male female
P prensor male female
female
Immature male female female
P latirostoris  male female female
male male female female
P.goniurus unkown
Pjaponica  Immature male male female female female
P hypsinotus Immature male male female female female female female female female
P.eous Immature Immature male male male male female femalefemale female
P.coccinata __Immature  male male  male male female female female
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Study of the effeciental cultivation of marine microalge on mass algae cultivation
system for mariculture breeding

Hiroya OKUMURA*

In Mariculture, micro-alga is necessary to use breeding for shellfish. It is difficult to cultivate mass volume chamber under
artificial luminair in marine-micro-algae. A lot of type cultivation systems were made to mass production of foods for men or
another. Popularly a kind of alga Chlorella was produced in fresh water under Sun light. We made a mass production system for
micro-algae using artificial luminair. It was possible to controll at water temperature, air flow and light intensity in luminair, and
have a 200L chamber (artemia hatching jar) in this system.

In first section, we described component of mass algae cultivation system and light environment of chamber fulled sea water or
cultured sea water. Air condition was exminated Pavlova lutheri (Droop) Green culture in several inflow conditions and babble
size conditions, it was basically factor in cultivation. Optic value was found then. Espeally, According to change inflow of air,
maximum cell density was changed. It indicated mixture of the chamber relate to a factor of cultivation condition.

In second section, we described to response maximum cell density to light intensity condition, and to appear special characteristic
of chamber in algae cultivation. In high light intensity irradiation, it was not occurred light inhabitation at low cell density.
Maximum cell density was as higher as light intensity irradiation. It suggested higher maximum cell density was necessary to
irradiate higher light intensity. But cell growth ratio was not changed in each light intensity conditions. It would saturate
photosynthesis in each light intensity conditions. Then it suggested cell growth ratio was not related to light intensity condition.

In third section, we simulated light environment in the chamber to reduce to light intensity at luminair during cultiured period and
optimized to the PPFD (Phtosynthesis Photon Flux Density) in luminair according to increace cell density. Using light absorbtion
ratio of micro-alga in several cell densities, shape of chamber and light intensity of luminair, we surpposed suitable cell density of
effeciental production with chamber. It was contributed to cut off the cultivation costs.

In fourth section, we tried to culture P.lutheri under variable light intensity condition, light intensity condition in luminair was
changed with cell density and cultivation period. It was possible to reduce cultivation costs of light for changing light intensity with
cell density or cultivation period, and to suggest significance methods of cost reduction on mass algae cultivation system. And it
proved to be estimation of light environment in the chamber.

In fifth section, we examined to culture micro-alga under 4 kinds of flouresent lamps (red, blue, green and white) to investigate
effeciental luminair in mass algae cultivation system. Cell growth ratio was change each examinations using each lamps pairs,
fastest cell growth ratio was obtained the examination in red and blue lamp pair. It was possible to reduce the cultivation priod and
achieve more effeciental mass algae caltivation. We suggested more avarable guidline to produce is using additive of carbon

dioxcide through inflow of air.

F-U—F AT, RERE, SR, Mg

Key word: artfical luminair, mass production, effeciental cultivation, micro-algae
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Fig.2-2 Relationship between maximum cell density of
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Fig.3-1 Effect of light on the growth of P. lutheri
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100% light intensities at 15°C and aeration of 30-
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Fig.3-6 Effect of light intensity simulated from cell
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Fig.4-1 Effect of light on the growth curve on P. lutheri
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intensity at 15°C and aeration of 30-liter-min.
O: 10% light intensity, A: 30% light intensity,
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Fig.4-3 Effect of light intensity control method to cell
density. The dark symbol is cell density at 100%
light intensity. The open and gray symbols are
cell density of step-style light control method.
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Fig.5-1 Spectral distribution on 4 kinds of fluorescent
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Table 5-1 Electrical power at rated lamp voltage, photosynthetic photon flux, Photosynthetic photon flux density per
illuminance, peak wave length at four lamps, which are white , red, green and blue.

Lamp color Rated lamp Photosynthetic photon  Photosynthetic photon flux density per Peak wave
wattage (W) flux ( mol-s™") illuminace (4 mol*m™2-5"=1x™") length (nm)
White 55 63.0 0.014 540
(100)
Red 55 60.8 0.019 610
(96.5)
Blue 55 57.2 0.044 450
(90.8)
Green 55 575 0.01 540
(91.3)
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Fig.5-5 Effect of light combined lamps on growth curve
and pH curve on P. lutheri cultured in 200-liter
chamber at 15°C and aeration of 30-liter min, a
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Horizontal distribution of acid vapor sulfur (AVS-S) in the bottom surface mud off
Funka Bay, 2006.

Akira MIYAZONO*! and Hiroya OKUMURA **

Horizontal distributions of acid vapor sulfur (AVS-S) in the bottom surface mud off Funka Bay were investigated in
September, 2006. The high AVS-S concentrations (>0.2 mg-S/g-dry mud) were observed in 70-90 m depth area in the inner part
of the bay, where the concentrations of organic matter were high (ignition loss >9%). Expansion of the mud had high AVS-S
and high ignition loss observed in this study was smaller than in 1979 observation. These results are contradictory to the

hypothesis proposed by Maeda et al. (2005) that the excess culture of scallops is making worse of mud condition in Funka Bay.
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Fig. 2 AVS-S concentrations of bottom surface mud in
September, 2006 (top) and in July-August, 1979
(bot- tom: the Fisheries Agency 1980) in Funka
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Fig.3 Distributions of ignition loss of bottom sur- face
mud in September, 2006 (top), July, 1999 (middle :
Miyazono, unpublished data) and July-
August,1979(bottom: the Fisheries Agency 1980)
in Funka Bay. Hatched areas indicate that ignition
loss is higher
than 10%. Dotted lines were depth contour.
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Reproductive behavior of saffron cod in captivity

Are-Lang CHEN*!, Hideo YOSHIDA** and Yasunori SAKURATI*?

The reproductive behavior of saffron cod (Eleginus gracilis) was examined in captivity. The captive saffron cod
spawned demersal and slightly adhesive eggs, which dispersed and settled on the tank bottom. Ripe males and females
did not display the ventral mounting behavior, which displayed in other gadid fishes during spawning. The aggressive
behavior such as pushing, prodding and dorsal mounting did not observe between males during the breeding period.
The female released all of her ripe eggs in a single spawning. Spawning involved one female and one or more males in
bottom of the tank. Just after release of eggs by a female, one or a few males followed the female and spread sperm on
the eggs using tail beats. The eggs slowly sank to the bottom.

The spawning behavior of saffron cod was similer to that of Pacific cod, but differed from the single-pair spawning
characterized by ventral mounting and multiple spawning over a several day period seen in walleye pollock and

Atlantic gadid species.
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HOFED E oA bR Lz, BEIIZE T 7 X
5 () =——TRINIKON) T 3 ~ 5B OITEDOINEE%
LWL L7z, 19864EDEERTIX, FEIIILE DER
M (EICEBEEINT 25, 20050 4
Wi 2720, BEH 1 mOHEH % Fl L TF & 221K
TEHIZERE L7z B TR IS B W TH R L 72 H
ROME, KRE, ElREELlEL, FAEMHICE-
T, RN DTEEIIOA %2 FR~72,

Nemuro Peninsula

142 144E

- 44N

%

Hokkaido g

Lake Akkeshi

¥

002
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fER
) bob WL | i
1. ESRKE, RES LR o ’ s
%gﬂ E%@j(;ﬂ?]_ciOSNOSOC _,CO) 3 15” 7& ]Z/% g , .a—/\‘nzcik Day time Night Day time
HTFT&®Ho7 (Table 1), Fig.4 Spawaning time of captive Saffron cod.
VEBN % TEZRC & 7218010 5 B LR AT % BlER T & 7 Downward -pointings indicate spawning.

DIE9PFI (Table 10 (*) DA T W2 WIRER] 7 — & A7
5B EL19864E 1 A29H19 1 10(**) D 14]) TH o7z, Table 2 Fertility of spawned saffron cod.
6 B, WOEIZ & 0 EIR20~604 X FE KD HE L

B.L. of Estimated eggs.

TW5 2 e LR 2 HE L7z, =B, 5% 3HIIC Spawned date and tiMe  fongles unfertilized fertilized oo |
O\/\"Cci, EH:':EH@ﬁﬁ%ﬂﬁﬁmfﬂ@%ﬁﬁﬂfﬁﬁLii’%b‘fz 1986, Jan. 17, 11:00 327 1 175 96. 2
W IZBEIISR A FE T & Zr o 727%, BBEA2L 100~ Jan. 18, 17:50 219 8 178 %7
6 : 30&@@&&5) ?)%V*&iﬁuﬂﬁﬁ?&a:@ﬁﬂbf:%O)& Jan. 21, }ggg 3N 1 319 (%) 97.9 (%)
e L7zo RNT, EIIREZNZ OV T, B (10100 19:13

~14:00) T4BITHo7zo AEFE (16 1 00~17 1 00) 1987, Jan. 29, Dawn 361 0 292 100
T 4@[ TF% (17 :00~1: OO) T 715'] Z iz iﬂjﬂi * indicates the mixed eggs by four females.

MO 3BIZ MR 5 &, BRI OEIREZIZ BT 2 REDH

WL EMA A S L7 (Figd)o, GBIHID H HiE
ERRIZDIZABTH 72788, WINhdZHEEITISH~
100%Td o 72 (Table 2),

Table 1 Datails of the saffron cod during the spawning

experiment. 2. ESMTEIOSE, b & UEIEEOMEDTEIRR
Spawning date and time T:fzenu.;nfl)em;fgld fo SpaewnedB L ¥;;;L fE T TCOa< 11T s T Cif[fj{?%@/\" TRITIN—T%
1986, Jan. 17, 11:00 309, 332, 313, 329 328(2.8) 0.8 ) < ,’O—a—" 1£%b:j($gg)p}j%, EE % ‘/@) > < b ﬂkg@o

Jan. 18, 16:00-17:00(+) 345 305, 303, 324  279(2.7) 0.3 THY & FTF T Atantic cod?) T b L7 E

Jan. 18, 17:50-17:55 345, 305 303, 324  279(2.1) 0.3 B2 %7 K --pushing, prodding, dorsal mounting®
Jan. 20, 19:00(x, ) 325, 308 289(2.9) 0.2 N =
Jan. 21, 1:00(, *¥) 334, 292 289(2.3) 0.3 £ 7%, MOHIMRIPHE R SATE 34 < A DAL D
Jan. 21, 16:30 345, 304, 305, 326 311(2.5) 0.2 o7z F1z, R LM CTIIARIEDG ALY,
Jan. 21, 18:56 345, 304, 305, 326  272(1.9) 0.2 AR S OREHEDO R JNEREETDH - 72,
Jan. 21, 19:13 35, 304, 305, 326 284(2.9) 0.2 IBIDHMEIED H L, ¥TFHIZ X - THEIMTE 2 i
Jan. 21, 20:23 345, 304, 305, 326  317(3.1) 0.2 FTE21HNIONT, ZOFTEDO M 2 LU T OB X
Jan. 29, 16:00-17:00 (x, **) 329, 321 286 (2. 5) 0.8 (Fig.5) C:ﬁ? Lf:o &E”X§1ﬁ(§ﬁliﬁﬁfi&%ﬂ%ﬂ 7 )%
Jan. 29, 19:10 (k) 329, 321 514.7) 0.8 ot

1987, Jan. 28, 10:00(x) 300, 301, 317 336(2.7) 0.8 $F. DS b 1R I % 31T L R
Jan. 28, 14:00(0) 300, 301, 317 367(3.9) 0.8 o
Jan. 29, Dawn 300, 301, 317, 294  361(3.6) -1.0 TR 5 AR & 5 ~ 6 BB AT L2 el |2 iR b 7
Jan. 20, 16:20 30, 301, 317, 5200 e (flaunting) (Fig.5-A)o DL &, ZOBERICWV1E
Jan. %, Do B0 00T wene 0 OHEE, KOBEWo () EEKEED ) ICEAE0mIE
Jan. 31, Dawn N LY B EOMEH s Mmoo 7z (Figh-B)o & OMEES) X697
o 31, 12140 I gean a1 B REDWBITIERINS <L, Libfie i

* indicates assumed time ﬁ(?](l_ﬁ'—‘ < % l/) O\/‘Vc*ﬁ}: @Tﬁi)‘mﬂ@@j?éﬂt&

*x indicates half diveded aquarium

DORBZHE Lo 7 (Figh-C)o £ LT, MEIZZE0kM
itz K& L OB D OARGEE S BRGS0 TR L
CPeH 728, MR 8DFTEHC L9 IRITIH - Tk L
RSN E RO 72, W T, FEBOMEII RS Z # L
CH B HHS (beating) M & JLIZHI 2 34 LG 72
(Fig.5-D) o BEIRATENIE, KAEKEIO1/313 EDHEIFEH T
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Fig.5 Spawning behavior of Saffron cod in captivity observed in January 1987.
A:One male flaunts his body to female for a few seconds(courtship signals).
B:The female begins to circle slowly.

C:Female continues to circle, several males apprach.

D:Spawning run abruptly begins. Female releases eggs and both sexes
broadcast the eggs with fins extended and body beating.

E : Males releases a large cloud of milt.

F:Males and female stand still for 5-10 minutes.
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Fig.6 Photograh of egg release by Saffron cod. Allow indicates released eggs.

fThNh7z, fttilidbeatinglZ & V) EKE A 5 B ICZIRIC
PR 2 ODEEE S Nz, KIENIIILE S NI D 720
VRV EVE A 7 o 720 BONOBREIE, 19864F 1
HISHDEIGITHBIZE 525 2D TE 7 (Figb)o
29 L7 & BB 12 X 2 beatingfTEIIE 1 52380 %¢
Wioo HEIC X BB, MEOBUNBIIE40~5080 7 S G
F 572 (Figh-E)o BEOKE, KIIZFEICHBL, M
KB 40 Z & CRIENERIZIZ L AE R Z 2 o
7o FEMATENDSHET U721k, MEMEE SAKREOHIEH B\
FERIC 4 ~10501F &k LTz (Figh-F)o —H,
BEINE P O RE IR, PEBRAKIT & 2k 1Rk Tkl
o TW2Ds, REISREL TWwo iz, 72, &R
BHZBNT, KICILA ZZE IO H I EOR 2 & 310k,
WHNITHZE LTI EZ TR L TWE b Db &H o 7275,
IRFEMITE R A & L TRkl L7 ig i i3 & O L Tw
Loty INHLDOZ ENnL, AXAJNILH L EDE
W EOMBINTFT ) AR S 72T, KIS
G925 Z EHEREINT, 72, MEEETOI%E 1 HT
B LTz (Fig6)o

COETIHREICL YRS N EINER, T4bD
HEDFETRAITE) 2> & UK, beatingh¥#% 5 £ TO4MAE I,
25738 LI T o 72, EEIHICZIML 7z L b
X 7P 6RTH 57245, TNEDHERIZIEIEIIND
ZM% O < B W, BOEATE D 5\ 32 AUTHE ) IHAZEY
ROEBITEL AN oT20 fEo T, MO
It & [AI58 L 7-beating, & %\ I Z DL EENTOREIE L
W 7ATENE, FEEOMICRE I NG Z Lk h o7,
LA L, BESRREICHUE L7-EERIEHE-ThH 72 0D,
BB EROFEE B L BRSO W TIE, IR - ok
VZBE D R D B A Lo 7272 OER T & R dro T2,

F72, SOETHIZLBBIGEHEFOPT, EINFIO 2
WERIIC 8[|, pEIRFL O 3 WERIC 7 [BIOHEIZ X % flaunting
(2 ~20%) PR SINTze TNHOFER, KREBHIEIC
LT, TAMELTLOMOLEZRTLITTIERL, &
WKL TBY, M X2 MEH % oA %
ZETHOTEINIDLD LI EDN) bbb, Lo
L, flaunting FARIZEIN, HOBREDITE) & A~ THiD T
WMEETH Y, HREERLHEBOBEIIBW I T+
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\_\"\

Fig.7 Males chasing each other completely like aggressive
bihavior.

PAUEERZEDHD, WITNbIE- X D#HRIITE %
holze T, EINEOITEIO I THEASARE DM % 8
RBL7Y, HRLCHEHRERITEIZ § 2 BHL %W
6T 1~ 245 (Fig.7), WG Tl320~30%5 e
BINZ AL NTz25, TN DITENIHE, &5 WITHHEIC
R LTV, B, EFFHICLHEEFL D 8 Flo
FEIRIZ BT D, IR & M Dbeating G 5T £ T
OB TRTLI~20THDHZ L, WTFhoMb LT
D% 1 EITHRHLTL Vv, JIEPIZIIEGIINIE &
AEBRNWT LR ENS, REIZERBO S B2 1 [BTE
PR TSI ENHSE N E o7z, T2, BUEILHIC
WHRE Y b B TITbI L Z ETHI@EL Tz,

3. HOBKEREEICOWT

MEDFEINZ 1 [T H - 7275, HEAFEINE KRBT
L)L) hERMRE Lize REBRTIL, EINREICHOE L
TR ET A LD TEhholzizd, BARN 2k
FEICIEERTE RV, 22T, HILEBRXTODH LM
BIPIIZREDN L - D RS R, VA ST B HEO Tk
Mm% (FESRZINMIE) Okl L iE L, FEBR TR
HEDGSHiE & I#L L 72 (Fig.8)o b EK\WGSHE, &K
T 8 [kt L HEE S N7z 3RO EMETH ), KHILE
fEL Tz, LA L, BUEBIEA 6 PN & Bbh 2 i
TiE, GSHMEIZ12~22 & EIIHIE AT DA DM E M 1213
FE L, BETRERIRETH 720 LD > T, HEDS
1 B CREIN % #& 2 5 D2t L CREGHE R IR S hnd
HZERFMETHY), LrdZ2olHKiEdkltd s~
6 MLl k&g STz,

.
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Fig.8 Relationship between GSI (gonad weight/body
weight X 100) and frequency of sperm emission.

Table 3 Relative body length(mm) compared males with
female in each spawning groups.

Example of Spawned .M.ales . Differences
spawning female (BL participated in between female
spawning (BL .
groups mm) mm) and males in mm
A 251 329 -78
B 252 366 -114
o] 279 345 -66
D 272 345 -73
304 -32
305 -33
326 -54
E 311 345 -34
304 7
305 6
326 -15
F 317 345 -28
304 13
305 12
326 -9
G 328 309 19
332 -4
311 17
329 -1
H 376 300 76
301 75
317 59
294 82
366 10
356 20
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SEOBEZIIB T, OIS H—KENTHES
BHIGEGIZEEIN T A BT TR o 7205, SRR
L Cheating® 17> 7= HEilZ, 1RBOADH 5\ ITHEE (3
BLDE) OBEEH 7, ZIZOWT, MDY
TARERIfR 2 #5) L 72 (Table 3)o 212X % &, beating
Ao 1 BOAD 36 (A, BBXUC) O%GA,
ZOHEOERITEINE L D SHFICKE (20T
60mmLL L), oMK E 13250 ~280mm & /N S WE[E A
ATz, —F, BERDOHED beatingZ 4T > 72 5 I TS,
DD 2 EOMEAME L Y 50mPl EKEWIGAEEZKRWT,
FHLCHL Y BEFREPITIZFA% (E, F, G),
HHNEMEL D b/ E v (H) OMWEHTHY, Lrd
Wi DA R 13270~ 380mm & HELHY R Z WEAIAS A S 7z,
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5

fHE T TOI~ A OBEGATE) % BI52 L7258, A
KETH B WIEENITE VKRG T CTEIIIL, L2d
G9REETEDILMEIN % 1 [ O REICHRUB T 5 Z & 25 5 A
ol E51Z, M1RBIOH L TRIHEE 1R, FY
A ZLT OMECTIIBEEATEINCSINL, Z DRl & Kok
W TN H A e ERWHLNE o7z, £2
T, I~ A OBFEEEICOWTINE T ¥ T FH %
TG SN TWA A & %47 572 (Table5),

COHT, A7 b ¥ F2 Atlantic cod® B X W
haddock® 7 ® X912, SEEMEFEN T ERT 25 TR
FHETIERD &) 3l L 22478 d 5, $hbb,
FEYNRT O MERN IS0, Ok & i BT # A H ), H
R NARE % 5 &0 72 HEASHE L3 L CoREE, BT 2479 o
FoMMEIS LIS X BERI~Y Y VT 4 v IR R
LKEELY, ZoOvT T4 LR, FOT T

Talbe 4 Comparison of spawning in gadid fishes in captivity.

Species Atlantic Haddock Walleye Pacific Saffron
cod pol lock cod cod
Water 6~10 4~11 2~7.5 6.4~7.6 -1.0~0.8
temp. (°C)
Spawning night night night night night, sunset
time daytime daytime
Nature pelagic pelagic pelagic demersal demersal
of eggs separable separable separable adhesive adhesive
Existence of present present present absent absent
hierarchy {loose) (loose) (loose)
Pigments on darkened Pigment spots brightened brightened unobserved
body of male on dorsal on lateral on dorsal on ventral
Sound grunting hamming grunting silent presumably
production sound (male) sound (male) sound (male) silent
Spawaning single-pair single-pair single-pair segmentated segmentated
behavior spawning by spawning by spawning by spawning by spawning by
ventral ventral ventral one female one female
mouiting mouiting mouiting to one or to one or
a few males a few males
Duration of 19 days 19-59 days 9-51 days within 1 1~3 minutes
spawning (estimated) minute
Number of 5-6 17(10-25) 10(4-13) 1 1
batches (estimated)
Authors : cod:Brawn (1961), haddock;Hawkins et al., (1967), Hislop et al., (1978), walleye

pol lock;Sakurai (1982, 1983), Pacific cod:Sakurai and Hattori (1996), saffron

cod: (this study)
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After spawning, female is stationary
at the midwater for several minutes

Fig.9 Summary of the spawning behaviors of saffron cod in captivity.
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Multiple analysis of lipase activity in hepatopancreas of Japanese scallop Mizuhopecten
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Akira MIYAZONO *! and Hideki KISHIMURA **

¥—"7—F &K% THA, Mizuhopecten yessoensis, Flt, ) /3—¥iGt, ZiEoH

iU oI

BB DR T H A DEMAEEREIOTT S > D)
B, M3ENIETFEMEICLVERESNL, KT HAD
He T ALY T A ENE & 10 7% O WIS SR EAl 0 B %6
PENTBY, BEEORTIIMEER LIZS L
7o CTONGIBIRIL THB STV 5, R LD
NGO RESE D, S FERPELE SN TV IITE
e\l 2) FFRIE T H o A BURRED AL S0 7 EIR AT
A BNTH, AREE B L OEME 2 SAHRES R~
BEEE L oTW5EY, —J, Ky THA RO b)) 7
)t 54 K (TG) &A=13 1 HAEEOFIMIC L > T
W LR LR L - HOTGEE &ML T4 2 &
o, INHHEEOTGE A & D B2 FHH o EALA
BIZX A EMRENTS, & 2AHD, EANEZFE
OB EMH 1 ~8 HHEF CIGER=N KT L, 15
EA MLV ADPHBRTGE A BN T ICRE L 2Rtk
REhTnwss, LaL, AMLADKYFHA HE
JROTGEEEZET 20726 FT AN =X L IIARHTH Y,
NS ORBREHICIITGRHNCE D 2 ) =D &
WCEHTBLEDND B, M), K5 T 74 PR IE65EEE
NeNGEE & A EASE W 2o NFENE ) 73— ¥ O B 5. A5R I &
N8 Fof, sn-1,2(2,3) —CLIERRIIE <) S —
EHHFAET B I EPERNIHER SN2, 2L ED
Y= BEWNE RIS EORE L L OBER 2 L3
T 5720, LREIO ) = EIHEOGH AR ETH 5,
HETEWFZE CIBRBED S DS IR & 2 B 72, B —

WL RRIEN L EN L, KEEYD) /=¥ O
W I EIEWE T T NV L7225 % 728505
M b VSN AT0W SRR & 2 REEEHE A
VB 72O RB OB HETH 5 BERIEEOH=
fli BT H BHAPIZYM Y A T AR DL HEE
DEWOEM LIRS 5 2 L IIL#ET 2 & IEA T
GTHBY, 2T, BEFFETIEHR AR = EA2DF
HHZEICHW SN TV AMESITED 2 LEHAD
RY THA GO ) =itk E —EEE5 T %
EHE R L7z,

MH ERE

JR—EDOMWIKRERE T H720DFEIRT £ b U HHE
1320044F 4 A IZREERE P HERILL, —20°C CHARA L
7258 % T ' A Mizuhopecten yessoensisx H\>72, 7% I
fig V) 7 ¥ — ¥ 13 Sigma-Aldrichtk: (St.Louis, Missouri, USA)
DTypell & V72, BERICHE L 727K & 7 #E H 1320064 6
HIZHEKEPSFRE Lz, HEOHRBROT & F VK
LT ORRIHER L7 $2b b5, FlEH 2 E51210ml
HBREICL ), —20CICWHIL 25 fmD TR 22
niZmzexa b YL THREY A= P E LT, &
TV A — b xa e (3,000rpm, 104) L7zf%, LBk
UL 7z, [FERO#EZ 2 B DR L 721k, HAEBRED
BiET MELE LT b 2BRELEKNOT £~
MEREEZ, BTEERETIE, 30CHOEKIR LT T A
Ty —% (O - 80, PAREL8Om) 12T AL —%

W FES  A423 (20084F 2 H20H 5 F)

*1 dbifEE S Yk EERY; (Hokkaido Central Fisheries Experiment Station, Hamanaka, Yoichi, Hokkaido 046-8555, Japan)
*2 b iEE K F RSB E B FEBE (Research Faculty of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, Japan)



Py

58 EE E, R

(ADVANTEC AS-25) % jiiihi L, fR60ARDRERE %1
2 RERIRET A 2 & THRLEL L 72, 7k b UAEERIEER
B F IR O E C—20C CHRAFE L7z HL YU /3
=137 € b A EKLI00mgZxf LT b 1) A -HCHR i
(pH7.5)Iml%E N2 CHRE L7z &% T4 A D412
IR E R DORI% DT £ s X ¥ —Fwm b b, +
) =7 A )V (FEETImg/ml) & HAREE L LT, bV
A-HCURE L (FIERESOMM) - 74 F 3 3 — Lk (&
fE2.7mM) - $EALA V2 4 (REREES.OmM) % & T FLAL
120 0WHLY) 28— B 201 % N 2, 20°C - 168 KOS &
W78, FUBEZaaRiva A8 = (2:1, vIv)iE
Wz650pliiz s 2 EICL DS, Z7uukv A
R RO LR & ) B EE L7z, Shicxmy )
=V Z—T7 ) (311, v/v) WA 100 . 1IN R FHERE L,
NEFAZGHT ¥ v b (7 3 —#li#%, NEFAC-TestWako .
ACS-ACOD{:) & Fl\v Cor iy o i B Mg Bk i % 5 &

726 NEFADERESHICIZ~Y A 70T L — FE2n%
AT R L 720 10mIGRERE & v 72 28—
BIEHE TlE60% » TV DB C & b, AiReD
HETHONIZA Y THIGRICE 54 ) — 7 F 1 ViR
WaEAFH =7 )V BEEE (80:20:1, viviv) B)RE
A $2EE 70~ I 70 —CRIL, V/5—
CIGOFELXER L7z 7% W) N— ¥ a2 fim e L
T, R T HA RO ) S —EiEE IS 2pHB L O
M DOWEE Tz, RBETIEZENZN 5 MO KL
HERZ AT 720 BRDOHERIIH L TI0C 2 4R o hn#kiz
LY RIFESR BRI EH T T v R B2,
S Nz EERR I O E L), ZFORKMEE100&
L7216 %) X — CHHEE & L CaRHi L 72, 1GHEOH
2 (U1 1531 e gD IR IR % B3 5 iM% 1U &
FL, 7HWEREY S— O B L7, ST S
n7zky THER (20044F 9 AISHERED) & 247 H (2004
F£4 70 7HF) 122oWT, EhEN 20k T gy
N— Vit E RS-, HER TR LPERE 20 F
TN L, 24 H TP —% 047 16
L7z FEBIZ S MO K LREEE L, V) s—EiEtiE
pH7.5 - 20C - 16FF TAR S N7 i lmgH 72 ) O
RN MR & L I E £ R A TR L 72,

EREER

ERIGEICZ kv ABICEILE b DT,
HETHHTGOM, T2 %T 7)) F(DG) LEd
ZHA O 2 e it BENE AR O A R v b 2SA B (Fig.l)o
JARBERC & 5 SO TIRESARNIEE - DGASIZ LA L
Ao (Figl), LiLogirdThsy 741 digik
B2 ) X—EiHEERIETE A2 EFHLNE Lo

[
|
|
TG [ |-
FEA (@
DG
‘@0
I i
1 2

Fig.1 Thin-layer chromatograms of the reaction pro-
ducts after incubation of olive oil with crude
enzyme solution (1) or denaturated crude enzyme
solution treated by 90 T , 2 min. (2).
Abbreviations: TG, tri- glyceride; FFA, free fatty
acid; DG, 1,2(2,3)- digriceride; O, origin; F, front.
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Fig.2 Effects of pH on the lipase activity of porcine
pancreas (A) and scallop hepatopancreas (B). The
reactions were determined in 50 mM buffer
solutions, open circles; acetic acid-sodium acetate
(pH4.0-7.0), open squares; Tris-HCI (pH7.0-9.0),
open triangles; glycine-NaOH (pH9.0-11.0) at 20
C for 16 hours.
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Fig.3 Effects of temperature on the lipase activity of
porcine pancreas determined in 50 mM Tris-HCl
(pH8.0) buffer (open squares), and scallop
hepatopancreas determined in 50 mM Tris-HCI
(pH7.5) buffer (closed circles) at 20 C for 16
hours.

Table1 Lipase activity of crude enzyme solution from
scallop hepatopancreas. Juvenile A and B were
collected from Funka Bay at 15/ September/
2004. 2 year Scallop A and B were collected
from Funka Bay at 7/April/ 2004. Results were
indecated average *standard deviation from
five repeated tests. Lipase activities were
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7.5, 20C, 16 hour).

LA SL (mm) SPW (g) HPW (g)
J-A 169221 16.9  0.257  0.0226
J-B 148+16.6 16.6  0.249  0.0240
2-A 116x17.6 100.5 72.3 8.10
2-B 118+15.9 100.5 72.3 1.17

J: Juvenile, 2: 2 year scallop, LA: Lipase
activities (g NEFA/mg HP/16h), SL: Shel| length,
SPW: Soft part weight, HPW: Hepatopancreas weight.
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Possibility of change in triglyceride concentrations affected by mariculture operation
stress on juveniles of Japanese scallop Mizuhopecten yessoensis (Short Paper).
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