ENCLOSURE (8)



RESTRICTED

. STUDIES ON ET H‘A NOL FERMENTATION

by
TOSHINOBU ASAI,
Profeaeor of Tokyo Imperial- University

KAZUO~SHIBAZAKI, Assistent -

Research Period: 1944

Prepared for and Reviewed with Authcrs
by U. 8. Navel Technical Mission to Japan

December 1945

15

X:38(N)-3



b et e g

CX-38(N):3 R"Esmc‘réoﬁ

" ENCLOSURE (8)1

LIST OF TABLES
AND ILLUSTRATIONS

Table I(B)1 Nitrogen Analysis of Decomposed MAtBeTssssesssssssesssssPagE 1y
Table II(B)l ébya Bean Cakes in Alcohol Formentatione. sesssssssseosos Page 19
Table TIT(B)1. Y161d8 £or VAT10US CAKOSssessssssesssnssnesssssssssssssPAEO 19

Table IV(B)1 Various Oil Cakes as Nitrogen Source in Sugar
. Fermentation..‘...............................--.......-.Page 20.

16



RESTRICTED  X-3a(N)-3

\

o »"'WIDSURE'(B)I‘“‘"" i

Various oil oakes were decomposed with protein decomposed
-fungl, and the Jdecomposed matter was used as the nutrimert

for the aloohol fermentation of sugar. . .

‘ The fdiioWing éigﬁificaﬁt rééuits Were'bbféined:

Nutriments (based on sugar)- alcohol ing time
: % % (days)
Soya bean cakes 3 86.4 3
Peanut bean cakes - 5 92,7 4
Cotton seed cakes 3.5 87.0 4
‘Castor bean cekes 14 88.2 . 3
Cupura seed cakes 20 £88.2 3
-y Pupa-oil eekep o A4 o "~ 88.2 4

Note: In all oaqesithevguger oonoeﬂtration ia 11.6%,
I. ' INTRODUCTION
A. History of Project

It was hoped-that éoya been caﬁes or other oil cekes might be used as
nutriments in the-alcohol fermentetion of suger, but the nitrogen is most-
-.1y.in.the protein form, -whioh is ynsatiaraotpry-rorruse~as nutriments.

Decomposition of the cakes by acid or alkali is dirficult because of the

apparatus and ma%erials required. Therefore, it was thought that various
oll-oakes might be decomposed by protein decomposed fungi, and the decom-
posed matter used as nutriments for the alsohol fermentation of sugar,

B. ggﬁ Research Personnel VWorking on Project
Kazuo SHIBAZAKI
' II. DETAILED DESCRIPTION

A, A protein of soya bean cekes is decomposed by bacteria,'in the
followlirg menner: :

A 2gm semple of powdered soya been cakes and 1l0co Watgr in a 40co0 erlen~-
meyer flesk wes digested for an hour under 13.6 kg/om“ pressure. After
digestion it wes innoculated with Bao. mesenterious Trevisen var. Pro- :
teolytious II nov. var., end kept at 57°c.; The semple was-analyzed after-
24 hours, 36 hours, and 48 hours,. and the Tresults obtained ere shown in
Table I(B)l. ’ )

B. * The ethanol fermentation of suger wes studied, using the decomposed
products of ‘soya bean cekes es the nutriments,

The details of the test were as follows:

. Powdered soya bean cakes (3 or 5% for total suger) were diluted with five
times as much weter as the weight of soya besn cekes in a 40cc erlemmeyer
flask. This was digested for an hour under 13.8 kg/om® pressure.. After
digestion 1t was innoculated with Bac. mesenterious Trevisan ver. Pro-
-teolyticus II.nov..var., and cultivated.at. 379C.for. 48 hours..- After-this—

i
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treatment,fthe.daéomposed produdts‘andelsgm‘or:eugarfin‘aazodoo.eflenmeyer'»l
; 5ted Tor I5 MInutes
_under 6-8.,1(3/0!11 . pressures . - .. e I
After oultivation at 30%C., the results tebulated in Table II(B)1 were -
C. Studying the ethenol fermentation of sugar by the seme method, but
. .using the decomposed produsts of various .oil oakes as the nutriments, the: . .

" Tesults tabulated in Table III(B)1 were obtained.
[II. CONCLUSIONS - ’ S ) \ e

A.  Using the decomposed products of soya been cakes as the nitrogen
source, (l.5% or 3.0%, vs. totel sugar), and then fermenting mash of
11.58% suger concentration for five days, the yield of- aloohol obtained
wag 86% of the theoreticdl value. On the contrary, using 3% non-treated
-8oya boan cakes (vs..total suger), the yield of aloohol obteined was - -
only 32.1% of the theoreticel value for five days. - ;

"B, - Using the'ﬁeéomposed products of other oil oekes s the nitrogen -
sourcs, the results were as shown on Table III(B)Il. : .

It is possiblé to Increase the yleld of aleohol and to shorten the fere
menting time compared with contrast (using non-decomposed product of
soya bean cakes as mnitrogen souroce.), B

C. _The reBultBWOfwthesé‘riudinsswhavetnot.beenvextended t0 commeroisl .
nractice. : .

e
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- NITROGEN 'ANALYSIS OF DECOMPOSED- MAT’I'ER

—Eime of Gulture “Ammonia Type ‘Nitrogen (%)| Amino " Type Nitrogen (%)
pH | - -In Soya - |- Total. .| . In Soya - Total
‘| ‘Bean Cakes : Bean Cakes
i e g e 0,168 e R0 0.135 1 R B
24 A - 0,250 . 3.51 . ~0.685 9.56 -
36 Tl 0,635 8.80 0.850 11.83
L8 7.8 21,110 15.45 175 © 20,51

Table II(BJL
SOYA BEAN CAKES IN ALCOHOL FERMENTATION

Soya Bean cldaity Sugar (%) Aloohol Fermentation
Cakes for pHE | (ce) Produced *
Sugar (%) : . .| Rested | Fermented (%) 1 Percent | Time
-Digested Z 3.3 2.61 2,32 80.0 DA 56.3 —
| Bacteria | 3| 3.8| 2,79 0.05 100 6.7 86.4, | 5
Treatment | 5| 3.8 2.65 0.05- | 100 7.0 89.8 3.5

Note+ In all cages total sugar.is 11,56% *Days

Table III(B)1
YIELDS FOR VARIOUS CAKES

Amount Total Sugar | Yield’ of Aloohol* Ferment
Used (%) Time \days)
Peanut oil cakes , 5 2. A
Cotton seed oil cakes : 3.5 87.0 I
Castor bean cakes 14 . 88.2 3
‘i Cupura seed cakes 20 88.2 3
Pupa o0il cakes : 14 88.2 I8

*. Percent of theoretical value
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