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Undaria gametophytes in Culture with SLP
(Squid Liver Protein Powder) Extract

Hiroshi Yapu*, Hajime Yasur* and Mikiya TakamMoTo**
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Abstract

The fronds of Laminaria japonica Areschoug were found growing extraordinarily well on
the baskets with stiffened SLP (Squid Liver Protein Powder), designed as the inducer for
shrimps by Nippon Chemincal Feed Company LTD, which had been settled at the quay wall
in Asano-cho, Hakodate, from November 1983 through July 1984. SLP was accordingly
suggested to contain valuable substances for the growth and development of Laminariales
plants. To examine this matter, the gametophytes of Undaria pinnatifida Suringar were
preliminarily cultured in several media with or without the extract of SLP, e.g., filtered sea
water, Erd-Schreiber, modified Grund’s solution and filtered sea water with the concentration
1/10%, 1/10%, 1/10°¢ of SLP extract under 8°C and 1,500 lux (10h L: 14h D). As a result, the
gametophytes were completely dead in the 5-day culture with the concentration of 1/10° SLP
extract, however, the effect was excellent in the sporophyte formation with the concentration
of 1/10* SLP extract in the 23-day culture.

B AL SRR S0 SLP (1 2 HIEEEHR) XERLL, =eH5IHE (K233 Es
4om, BbS5em, EXH100g L LTHEEBL Wb FEHA, LP=Y —v=—2)% 19834
11 A2 bEETHRFHOREET LSBT SREo = vt AR T i T 555 9 RABY
FoTiic, FOH 8y BIRIc 1984 T AL b oEEY S|P & 2 AF DD SLP 1E
TR LT T, filhogicd 5-TAD~ =2 v 7 (Laminaria japonica Areschoug) 23F4 L
TEh, ThbDav 7REDMECHELRBERRD <2 v 7 LR BV EEBTMN L
notz(Fig 1, A&B), ZORD2v 7OXKE IR, = EBREEAL TV ORKRIH28m,
M# 30 cm, FOMFFEOPRRDOLDIEEXHL1m MW 8em Thot, 2D &5 SLP i
2V 7AEYOEBT R RESCIYPEIFEET A D EELLN DD, EELIISLP hb=%
A%FHHL, ThEHEMLTCTERC Y » 4 (Undara pinnatifida Suringar) OEMBESEEEL
Thitz, FORER, SLP =+ A ¥ FHUBHN L EBER CREBEOABTLELVWSROD S =
ha 75§¥|J - f:o

* lLBEAEKET R A EEY IR E
(Laboratory of Marine Botany, Faculty of Fisheries, Hokkaido University)

B AMEFEERA R AP R R
(Central Research Laboratory, Nippon Chemical Feed Company LTD)
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Table 1. Procedure in obtaining SLP extract (Liquids A & B) from SLP.

SLP (not absorbent)

— I - * ( Moisture 8.0 (%)
Boiled internal organs of squids de Protei
are seceded, dried and powdered Crude Protein 54.7
] Total-N 8.75
Addition of water as much as Fat 259
four times of SLP in weight Ash 7.3
[ Soluble-N 4.80
Centrifuged at 3000 rotation for
10 minutes
| | |
01l & Fat Solid Liquid
|
| !
(4) (B)
Extracted with Filtered through
chelate system No 2 filter paper
(clean liquid) . (mud liquid)
Moisture  89.6 (%) Moisture 89.5 (%)
Total-N  1.26 Total-N  1.25

* Chemical components were analysed after the method in the text book
“Shiryo Bunseki Kijun Chukai (ed. Nippon Shiryo Kyokai, 1983).”

e e HE

BEEWIT 1984 6 A 15 B KR THRELL Y » A bR Xt T v AV, BEK
LT, EA%K, Erd-Schreiber (Fgyn, 1934), & L 7z Grund ©#% (McLachlan, 1973), ¥
CeRIOHFEICEL Y SLP2biH LA A, BomBEy+hth (1) 1/103, D) 1/104, ID
1/10° DBEE /5 X 5 EBEKCEM LK E X BV, BEEIE35cm, SX6ecm Db J
ABIARBAHFHL, 8C,1,500lux (10h B : 14hRE) <14 BEEYT\, FOREERKTR
DEZ DT,

# R

FEBECRITIEBEOETRALFZ 2R L, COXKRSh 5B L 5 SLPHE
1/10° DEE D AT %, BIKIE K 2L A B TR EBG TR L TLE - Fig. 2, A), 5
% 10 H BT SLP AIL ¥ (1/10*) CECBAHCHEEORFIAFED bR B L Skt oTc, BE23 A
B (Fig.2, B-F) w3 %A & oRBEEHN 2 TE, % L T Erd-Schreiber & SLP o AII &
BII O ¥ CTHEBELBES R L T, FHfko it SLP ATl BII ¥k o F 4% Erd-Shereiber @
LDXhixBhot, X, FHHBDOKE 212 Exd-Schreiber (Fig, 2, D) T3k 1-2 Mg R A&
ThHotchl, SLP o ALl & BIl 0% (Fig. 2, E&F) T EE# 10 BMlOBIEE L T i,
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Table 2. Culture results on the gametophytes of Undaria pinnatifida Suringar in several media with or without SLP extract under 8°C and 1500
lux (10 L: 14 D).

5 days old 10 days old 23 days old
cell cell cell total
Media number of width of number of length matuze : immature total average cell
gametophytes | gametophytes | gametophytes of (in nurﬁt:er of ) length of number of
(pm) game(:topl)lytes £ (um) sporophytes
pm
leed 1-2 10-14 9-4 20-60 immature 100-120
Erd-Schreiber 1-2 6-14 2-4 20-60 1:3 100-140 1
ggﬁfgﬁ Grund’s 1-2 10-14 2-5 20-60 immature 100-140
*Al (1/10%) all died
A TI (1/104) 1-2 12-16 93-6 60 mature 30 - 60 8
293 240
A TII (1/109) 1-2 10-14 24 30-40 immature 50 - 80
*B I (1/10%) all died
B II (1/10%) 1-2 12-18 2-4 30-40 mature 40 - 60 12
B III (1/109) 1-2 12-14 2-4 30-50 immature 80-120

*See Table 1.
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Fig. 1. Habit of Laminaria japonica Ares-

choug.  x1/20.

A. Plants from a basket with stiffened
SLP (Squid Liver Protein Powder), which
had been settled at a quay wall in Asano-
cho from November 1983 through July
1984.

B. Plants collected at a quay wall in
Asano-cho, Hakodate in July. 1984.

Fig2. Gametophytes of Undaria pinnatifida

Suringar cultured in various media with or
without SLP extract. x125.

All gametophytes in photographs were
cultured for 5 days in filtered sea water and
then transferred into several media with or
without SLP extract.

A. The 5-day culture in A I (Filtered sea
water with concentration of 1/10° SLP
exract).

B. The 5-day culture in newly prepared
filtered sea water.

C. The 23-day culture in modified
Grund’s solution.

D. The 23-day culture in Erd-Schreiber.
E. The 23-day culture in A TI (Filtered
sea water with concentration of 1,/10* SLP
(A) extract).

F.  The 23-day culture in BII (Filtered sea
water with concentration of 1/10¢ SLP (B)
extract).
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= v 7 B CRBEEECCED THEROBRICBTIRELNRBR I ATV 50, HEOTHO
BB A DS, F 0%zt Schreiber ¥k (Schreiber, 1928) % Erd-Schreiber 7%, # L CHKE
TRIEBEKCATEKCHEROERL SHEMULBIERERE L CTEAZIR T3,

7 F A DEEFECOGTHER (1979) 3 (Bt g Ko PESL, 4@ PES e &ALy
IVEERMZECAIEDOHRRFTH S, Ll LTv%, PESI X Tatewaki (1966) ' PES
(Provasoli, 1966) # WAL L7cdb DTH B, ATBKEXHAWC2 Y 7B ORE X EEEI R
FTEERPHL < TN LD E LT Hsiao & Druel (1971, 1973 A, 1973 B) % Nakahara (1984)
DHELD D,

FE 513400, BB AK, Erd-Schreiber, 3f% Grund 0¥, I iz iE:BEE Kz SLP oHHK T
HPEABRNEBEEMZ BT 7 AORBREYBELLLIAZOABHRE D 1/1000
BETRRBEIEIMTARRR LY, 1/10* 0BECRHERATRCELV-BHROS S Z
ERHEBA L, SEIFI SLP BRI >V T X ORI ML = v 7 B O REC RIFTH
REF LA LR CHFREER Y REIRLIMBBEFTOFIRGTEZERL TV FETH
5,
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