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Biochemical studies on the liquefaction of fish body
IO. On the effectiveness of “solubilized fish” to
the growth of a plant, Lemna paucicostata Hegelm,

Tetuo Tomiyama, Yasuo. Yone and Shinya Ishio
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BERRHEOROPICRELTa THY 22 ¥ L HIRL, $RHHHHRPRSD R
i New Jersey BHEUKEHE OBZER 3 LOP (YF N LYW LM T 2) KiERL T,
HBICR ZOBOWKIED Y OO A, 300 cc D ¥~ 2~ It AL RBHA 100 ce
EEFAMPERL, ARcERRhOSR L AROSR LR T v e = YHRWRT ¥
T2X LRI Y V5 EORROTCHBLT, BHAXORFNOESLEBREOBE
DEGEEAT 18 ~ 20 HREER L, EOnk (RBEORS L BRRORER - 0B
EURBIETEOREBRR VIEL CREREDRE LJIEL 2. '

REERAG 2 HHEICR#E2 CIREIC X 2 BOEWX 5 YCJL.~:b=U'?c R B F KB
RUYE N.J. MOMREFTE, KOBWD T,

BB KK - B BN ;
( NH, ),S0; 189  mg/L K.HPO, 310 mg/L
Na,HPO,-12H,0 101  mg/L - Ca(NO:)s-4H,0 1060 mg/L
MgCl,-6H.0 . ©30 mg/L MgS0,-7H.0 510 mg/L
CaCl,-6H,0 - 16 mg/L (NH, )80, - 100 .mg/L
KCl1 ‘ 18 = mg/L FeCl;-6H.0 0.83 mg/L
FeCl;-6H,0 . 34 mg/L MnCl,-4H,0 0.83 mg/L
MnCle-4H,0 © - 025 mg/L : '
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Tahble 1. The eﬂectlveness of the solubilized fish
to the growth of the plant. ( Date of experiment. June, 1945 ).

Kinds of culture media Kasugai Modified New Jersey _
No. of Experiment Cont. |No.1|No.2 No.3[Cont.|No.1|No.2 No.3

Added amt. of inorganic . . ’
N* expressed as per cent - 4 3 2 0 4 3 2 0
of T-N _ .
Added amt, of sol. fish -N , : .
%xgqressed as per cent of 0 1 2 4 0 1 2 4
Increase in number of leaf § 13 14 19 16 21 20 26 | 30

" Weight of dry leaf ( mg) 31 |34 |40 |41 | 67 {72 | 76 | w09

* "as a mixture of ammonium sulfat znd Ca nitrate.
§ 18-day culture,
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Tabie 2. The effectiveneas of the ash of solubilized flat fish, the product
formed by E. f:ol.i, and the adeorbed fraction by the carbon.
’ : {Date of experiment : Oct. 1049 ),

Increase . :
of N-level .
per cent 25 50 .75 100 *
of T-N of :
media N . .
. 2 188 T§s |2 [8° [§% |3, [5° 85 |2, [59 (9%
Kinds of By s & : B 5 [—
- RS HE o B |8 yer | g
aaea | § |BEHTE £ (FREBTH Iy 12M0TE 4 320503
matter 2 gE - B s H= 5w wh [GE-S_ 0
- Bled |#% [ R7|52 |¥% | & |52 |99 |4 |48 g%
(NH,)80, | 178 13 | a3 |36 | 9 | 29[ 528). 14 | s1l% | 11 | a0
S"f‘i‘;g‘_““d 27 116 | 65|62 | 12| 83]81 | 13| 562(108 1) 12| 48"
. .Ash . 468 12 | 58| 921 15 | 6t | 138| 19 | 60| 184] 15 | 57
?‘gf‘:‘;}g by _ — | = e s | aa |8 |16 | s (108 | 13 | as
Adsorbed | 5 | 46 | 53 (112 | 20 | 75 |18 | 21 78 |24 | 19| 77

§ Water soluble ash obtained from 27 g solubilized fish was used. .
** . The product by E. coli used has been prepared by the following procedure; a )
solution containing 54 mg sol. fish was inoculated with E. coli and kept at

35°C for several days. The dry matter was mot determined, but assumed no
change to take place as a whole,
* 16-day culture. T

(3) miEH, SERREHR O AR EOTR

| (2) HoRUAEBORE, SKEIDCEENE T Y% 279 ORBIRRENTL,

- AR ORSBOABH T OT, FERICOREINZZ LEEMEEOR. L
LiSERCBE N WHEICE CRBREL EhOROT, COEBLR TR AV VE
(2) W Uik R L BRI O R G '&ﬂ%m;orw& -3 (8
VRS CERL .

" a) (1) R (2) MCRLAMRCRCR, wiHE 52 rcm LD G O%
MAHEL {, KEEBEPER LT, TOPRBTRCRWERIRLE. e
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Tahle 8. The analytical data of the -san'lp'les.
" Solubilized Adsorbed Mon-adsorbed
Sardine fraction fraction
Dry matter (%) 70.7 8L5 623
Total Nof %) 8.3 60 _ 49

Tabla 4. The effectiveness of solubilized sardine, adsorbed and non-adscrbed

. fraction. (Date of experiment : Sept. 20 ~ Oct. 10, 1950).
G| St | s [P
Adpigd c::‘:t'ofﬁ-r?n“ 03 03 003 - 0.1
Increase in number | 1y gy s | 2 18 2
'i‘_‘gfdgpl;af-““d' al - 29 32 B2 38 a0 26

Fig. 2. Rate of growth of the plant
. gupplemented with solubilized

", sardine, adsorbed and nom-ad-
sorbed fraction. :

. The control, O; 0.3 % i Retal
N supplied by sol. sardine, (p;
003 95 of T-N supplied by_ad-
sorbed fraction, &); 0.1 %.of T-

N supplied by
. fraction, ®.

non-adsorbed
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g 0.75 mg RO 19 mg ¥
FimL, 22 ~35°C OEENIC CHEHBL
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Fig.2 [CRTL 51T, AEHILHDRERE
DR FEBBEHRCEE LT bR, FE
WEMKIC 2 A Bt
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COEELARCSEYSUHRT v e=Y R
Bt 1mg %Sl T 24 ~34°C OEM
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Pz Table5 ICR45B Y T3 3.
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Table 5. The analytical data of the samples.

Solubilized Adsorbed Non-adsorbed
sardine fraction fraction
Dry matter (%; 69.9 | 771 68.9
Tt N {’%;"et 6.7 47 46
smass s
Tad] ot e 27 6.0 27

&
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Fig. 3. Rate of growth of the plant
supplemented at dry matter level
with solubilized sardine, adsorbed
and non-adsorbed fraction.

The control, O; 2 mg/L sol. sardine,
M; 2 mg/L adsorbed fraction, (=);
2 mg/L non-adsorbed fraction, &.

Fig. 4. Showing relative effectiveness of
various samples.

o8 w7

---A solubilized sardine

--Fraction adsorbed by
an active carbon

--Non-adsorbed fraction
--Control ( New Jersey

2mg/L
2mg/L

2mg/L

culture media)

Table 6. The effectiveness of solubilized sardine, adsorbed and
non-adsorbed fraction. ( Date of experiment: Oct 28 ~ Nov. 15, 1950 ),

Solubilized Adsorbed Non-adsorbed
| control sardine fraction fraction
mg dry matter
added per L ’ ] # . 5
Added amt. of N
s Dor cont of TN 0.13 0.13 0.08 008
Increase in 33
number of leaf § = 9 B ¥ le 3
mg dry leaf at 22 27 28 25 43 21 23
end of expt.

§ 18-day culture.
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Résumé

The present paper deals with the growth-promoting effect of “sclubilized
fish” and its active ingredient upon the growth of a plant, Lemna paucicostata
Hegelm. ’

The solubilized fish psed has been prepared by the following procedure. A
ground fish body after being acidified at pll 4.0 ~ 4.5, was subjected to autolysis
at 50°C. The liquefied part was separated from the resldue by filtration and
then neutralized.

The concentration of the plant growth factor in the solubilized fish has been
attempted and realized by the following procedure. The solubilized fish solution
after its pH being adjusted at 4.5, was shaken with the active carbon for 30
min, and filtered, The active factor was eluted with a dilute solution of sodium
hydroxide. ,

It has been shown that the solubilized fish is effective to the growth of the
plant ( Table 1 and Fig. 1). The growth factor is not an inorganic matter and
seems not to be a secondary product formed from the solubilized fish by
bacteria during the culture ( Table 2). The data presented here show that the
fraction adsorbed by the active carbon is very effective to the growth of the
plant, whereas the non-adsorbed fraction remains ineffective ( Table 4 and 6;

Fig. 2, 3 and 4 ), :



