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FIZE D (1984) 137 H # OEEE% SLP = + X (Squid Liver Protein Powder-1 » AEEH
MR OHHER) 25 1/10°, 1/104, 1/10° DB /25 X SIHRM U IEBE KB TRELIL LA, 1/
10 DRECHREORELED CRVEENEOhLC L BE LT, §BLSLP =+ 2 0%)

REBHLCHEND, 20, =2V 7RHEHORE L ARCHEY CHEIEREYAFET 288
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Undaria Gametophytes in Culture with SLP (Squid Liver
Protein Powder) Extract, 11

Hiroshi Yasu*, Hajime Yasur*
and Eiji Hasgcawa**

Abstract

Continuing with our preceding study, culture experiments to ascertain in greater detail
the effect of SLP (Squid Liver Protein) extract on the gametophytes of Undaria pinnatifida
Suringar were carried out in the following eight solutions :
No.1 (Distilled water-100 ml, NaCl-1.8 g, SLP extract-0.01 ml);
No.2 (Distilled water-100 ml, NaCl-1.8 g, MgSO,+7H,0-0.5 g, SLP extract-0.01 ml) ;
No.3 (Distilled water-100 ml, NaCl-1.8 g, MgSO,+7H,0-0.5 g, KC1-0.06 g, SLP extract-
0.0l ml);

No.4 (Distilled water-100 ml, NaCl-1.8g, MgSO,-7H,0-06g, KCl-0.06g, CaCl,*
2H,0-36.8 mg, SLP extract-0.01 ml);

No.5 (Distilled water-100 ml, NaCl-1.8g MgSO,-7H,0-05g, KCl-0.06g, CaCl,-
2H,0-36.8 mg, NaNO,-5 mg, SLP extract-0.01 ml};

No.6 (Distilled water-100 ml, NaCl-1.8g, MgS80,-7H,0-0.5g, KCl-0.06g, CaCl,*
2H,0-36.8 mg, NaNO,-5 mg, K,HPO,-0.5 mg, SLP extract-0.01 ml);

No.7 (Filtered sea water-100 ml, SLP extract-0.01 ml);

No.8 (ASP, (NTA) solution)

In solutions Nos. 1-3, the gametophytes were all dead within 3 days. In solutions Nos.
4-6, over 60%, of the gametophytes remained alive for 7 days and those surviving gameto-
phytes matured in 30 days. In solutions Nos. 7 and 8, all the gametophytes matured in
about 4 weeks and no differences could be detected regarding the growth of gametophytes and
the formation of young sporophytes in these two media.
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mHEEHE

RO 7 5 4131985 F 7 B 20 HIn AREHETE AR B 5 AL EHE A B R EEBRIT OBk
THREL, BEBRMBRARKEZRCRELRY, BBEKEBLLTAIS Y72 2HkE
OB KRE v — vICEEFERB IR, ChBDRATA V75 AR BRCAB LR
LANBEEERBA L, BEECIR 2len, X bemD>r v — VEFHL, ERIT13CEL, R
EE X 5,000 lux 1o ff 57z, SLP 2 H0 =+ AFEITEK S (1984, p. 196, Table 1, B) o Fkic
Iote, SLPoSETALER 1 v, ESLRE, 73 /EBEIE1LIR L, BEHEKI 10 Bic 1@,
FoEERBRAK LI, FALLSEOHEBIIKDOBY TH D,
No.1 (Z&27K-100 ml, NaCl-1.8 g, SLP =% x-0.01 ml);
No.2 (#%%8/K-100 ml, NaCl-1.8 g, MgSO,+7H,0-0.5 g, SLP = % 2-0.01 ml) ;
No.3 (#%7K-100 ml, NaCl-1.8 g, MgSO,+7H,0-0.5 g, KC1-0.06 g, SLP = % 2 -0.01 ml);
No.4 (Z#EK-100ml, NaCl-1.8g, MgSO,-7H,0-0.5g, KCI-0.06 g, CaCl,-2H,0-36.8 mg,
SLP = # 2-0.01 ml);

No.5 (#%%8K-100ml, NaCl-1.8g, MgSO,-7H,0-05g, KCl-0.06g, CaCl,*2H,0-36.8 mg,
NaNO;-5 mg, SLP =% 2-0.01 ml) ;

No.6 (7&E37k-100 ml, NaCl-1.8g, MgSO,-7H,0-0.5g, KCl-0.06g CaCl,+2H,0-36.8 mg,
NaNO;-5 mg, K,HPO,-0.5 mg, SLP = % x-0.01 ml);

No.7 (J8:@¥AK-100 ml, SLP = % %x-0.01 ml);

No.8 (=ASP, (NTA)#% : 7 & /K-100ml, NaCl-1.8g, Mg80,-7H,0-05g, KC1-0.06 g,
CaCl,+2H,0-36.8 mg, NaNO,-5 mg, K,HPO,-0.5 mg, Na,Si0,-9H,0-15 mg, Na,CO,
-3mg, % v B,-002ug vx:vERKS*-1ml, FeCl-0.145mg, PIl &FE
B**-3ml, rV A7/ A2v-01g)

*Ex I VEES, (RBAK-100ml, 77 : v HCl-bmg, = =25 vEB-lmg, <V 7 VEEH L
v ha-lmg, P-7 { VEEEEE-01mg, €4 Fv-10ug 17>+ —A-B0mg, + 3 v-30
mg, F8-20 ug)

** PII BB (%8 7K-100 ml, Na,-EDTA-100 mg, FeCl;-2.9 mg, H;BO,-114.5 mg, MnCl,-
4H,0-14.4 mg, ZnCl,-1.04 mg, CoCl,+6H,0-404 4g)

5 R

KEAHBCEFER LA 8D 5 b No. 1-3 BF DR BFITLTHEBE L T, =D, No.4
& No.b5 D 2 JeTi3H 60% DE BG4, No. 6 T2 75% OEUBMEIBEL T o, MK
BrDBFRAYEREIORBACEC CENEZBEL TV L5 2k, ZThbDEB&IT
ZOBEFERF TR AL, 555 30 B Bk, HEtEfk & b ICBEA L CHEME I3 1-
SMRoYIFREIEL, BE2 ¥ A BrdFRboMa%i No. 4 T2 30-40, No. 6 Tix
40-50 & 7z - 72 (Figs. 1-4),

No. 7T ¥ CIHEIE (% 5, 1984) 4R, 553 4 8 B i HEMEEAZ 6-8 MilticER L, £To
HEERLAR AR DS L 72 (Fig. 5), No. 8 T No. THR &L M UHEREA B bh, & oW ORI EE
HOAER, GFREDCHEBICERIFED ORI T,
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Table 1.

(Squid Liver Protein Powder) used for the present culture.

Components of vitamins, minerals and aminoacids on dry matter of SLP

(1) Vitamins

Component Quantity Analytical method
B, 4.2 (ug/g) Thiochrome-fluorescence
B, 41 ( » ) Lumiflavin-fluorescence
B; 127 ( » ) Microbio-assay
B, 2.50( » ) 7
Nicotinic acid 1238 ( » ) ”
Pantothenic acid 80.1 ( » ) ”
Biotin 1595.0 (ng/g) ”
Choline 7.5 (mg/g) ”
(2) Minerals
Component Quantity Analytical method
Ca 0.02( % ) Atomic absorption analysis
P 0.63( » ) Molybdivanadophosphate
Na 0.94( » ) Atomic absorption analysis
K 1.50( » ) ”
Mg 0.30( » ) ”
Fe 26.6 (mg%,) ”
Zn 303 ( » ) ”
Cu 263 ( 7~ ) ”
Mn 0.43( » ) ”
(3) Amino acids
Quantity Quantity
Component (g/100 g crude Component (g/100 g crude
protein) protein)
Alanine 8.90 Hydroxyproline 0.32
Arginine 5.03 Proline 4.09
Aspartic Acid 10.39 Phenylalanine 5.79
Cystine 0.79 Serine 4.73
Glycine 5.94 Taurine 2.46
Glutamic Acid 14.25 Threonine 5.19
Histidine 1.74 Tyrosine 4.35
Isoleucine 6.53 Tryptophan 1.25
Leucine 9.20 Valine 6.00
Lysine 6.18 Ammonia 2.04
Methionine 3.56
Total 108.73
N-Recovery (%) 95.0

Analytical method :

Components except Methionine, Cystine and Tryptophan; After sealed up in a
glasstube and hydrolysis with 6N HCI under 110+1°C for 24 hr, measured by Hitachi

Model KLA-5 amino acid analyzer.

Methionine and Cystine ; Measured by performic

acid oxidation method. Tryptophan ; Measured by hydroylysis with 6N Ba(OH), «
8H,0 under 110+ 1°C for 20 hr.
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A CILHIE (D, 1984) KB L BERYEIEL, SLP =+ 2% 1/10* ORER kB X 5
TN U7 BB e f R oD T BE DV & ASP, (NTA) ¥ (Provasoli, 1963), 3 8 FERL TV » AL
BEOEELY T -1, FOHEE, SLP =+ 20 132c (NaCl), (NaCl, MgS0,-7H,0), (NaC],
MgSO,-7H,0, KCl) i3 % &F T 5 RF OB BEIEE 4 B B3 £ TR L, UL, (NaCl,
MgS0,-7H,0, KCI, CaCl,-2H,0), (NaCl, MgS0,+7H,0, KCl, CaCl,-2H,0, NaNO,), (NaCl,
MgR0,+7H,0, KCl, CaCl,+2H,0, NaNQ,, K,HPO,) % &H T %K T2 60% Ll _EOEBEIRE
L, TR OEREERREL T, ERACIFREI MR Ih, T, EBEBXKCSLP =% 2% 1/
100 kB L 5%ML7E, ATHEKE LTHBEOEZRZLIELIEFER S S ASP, (NTA) &
& TRFREOHBICRED REENE S R, BRI SLP 2% L E8 h BB 4B o xE
A%z THBLL 72 ASP, (NTA) 24 B ic\ 2 & A3HEBE LT,

SLP ol x oM LIcKEE»BLRIELIRELhB L 51, 8oL 1 v, IBOBESE, 20
Bo7 i /BIREERE, 2053h, €& VETIE, €23V B,, =aF v v TY
B, viFv, MESETI, Fe, Na Mn, Zn, 7c &, ASP, (NTA) BOMER L > T B b DN
HFHELT5, ;

BEROERICAVWOAS ATHKCET 3 /VBEHEMLA S DL (R, 1979), SLP =+
ANGEEOT I VBEEETLHZ L7 H A OFREVRICHFHERL I OTERTH LE
25, EROREITIBEDOEBED SLP =+ AREBEOEHICLETEYHTHE DL E 502G
BELIEERRY T CTHEIDHLLENRD S,

X 73

WREE (1979). REEROEE LER, BERE, HKrmiked. 281-305.

Provasoli, L. (1963). Growing marine seaweeds. (ed. DeVirville & Feldman), In Proc. IV Int.
Seaweed Symp., Pergamon Press. p. 9-17.

#® B E- EAERt(1984). SLP =+ (1 »ABEAHR L b BAsR) ek 2
v 7 2 BB OREE. LAKERR, 35, 195-200.

Figs. 1-5. Gametophytes and sporophytes of Undaria pinnatifida Suringar. All, x210.

1-2. Gemetophytes (Fig. 1) and sporophytes (Fig. 2) in two -month culture with the solution consist-
ing of distilled water-100 ml, NaCl-1.8 g, MgSO, « 7TH,0- 0.5 g, KCI- 0.06 g, CaCl, - 2H,0-36.8 mg, and
SLP extract- 0.01 ml.

3-4. Gametophytes (Fig. 3) and sporophytes (Fig. 4) in two -month culture with the solution consist-
ing of distilled water 100-ml, NaCl-1.8 g, MgSO, - 7H,0- 0.5 g, KCIl-0.06 g, CaCl, - 2H,0-36.8 mg,
NaNO,;-5 mg, K;HPO,- 0.5 g and SLP extract- 0.01 ml.

5. Sporophytes in two-month cluture with the solution: consisting of filtered sea water-100 ml and
SLP extract- 0.01 ml.
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