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Table 1. Qualities of glucose and other carbon sources used
No. Carbon source T-sugar | D-sugar | Dextrin Ja-color
1 709 solid glucose 84.39%, 70.19% 11.89; | vyellow
2 50% liquid glucose 75.5 49.8 23.6 yellow
3 409 syrup 85.3 41.5 39.8 yellow
4 1025 liquid dextrin 73.8 11.8 57.7 reddish purple
5 Dextrin powderl 95.5 0.08 85.1 blue brown
6 Dextrin powder II 93.2 2.36 81.7 reddish purple
7 a-Starch 91.6 - - blue green
8 Purified potato starch 89.5 -~ -~ blue
9 7 sweet potato starch 92.0 - — blue o
10 / corn starch 92.5 - - blue
11 Crude potato starch 88.3 — — blue

solid glucose (AW DBIR 7w 2 — X, syrup (3402 7KkEhR, liquid glucose (3D FRREIRAIC & % W R BN,
liquid dextrin (X syrup X o 3BITHHM{BEOEGTIEM:D 7% % + ¥ », dextrin powder I {T liquid dextrin )
O BES R 5#EL 125, dextrin powder IT (18 2 H{LIE DAL blifMH:D 7+ X + ¥V >, e-starch (T potato
starch B35 100~120°Cie THME L 7o B8 HRETE, No. 8 ~10004 starch (135 4 IOREEICH, 742 U IE
ERFFOREEENE, No llZEHE L L ToRKEE starch T 5. i3, No. 1 ~5(3 sweet potato starch % &
¥E UK DO HREE R s A8E, No. 6(% corn starch % amylase fEfflicfk o dextrin {},1_7- dextrin
powder ‘G 5.

2 ¥ b N B

dextrin, starch JZEE\-CHEEY amylase * 88 & 1046 BB 24707,

88 2 FZTHA\ T liquid dextrin, dextrin powder {3 amylase, rice koji {Z4k & Fulai 8L X1\ 4" starch
(3B{L S, T corn starch (3R W T O,

(3) B B X B
R0 I B | RS A TRIER L 2.
D BN
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Table 2. Digestion of various carbohydrates with bacterial amylase or rice-koji
Preparation Condition direct sugar
Substrate
Quantity of substance (a) b
Components of digest Temperature
@ 1)) Liquid dextrin 3.639)| 16.132;
initial 50°C : .
Carbon source (substrate)| 20.0 g 20.0g (ﬁn 1 70°C Dextrin powder-I 4.31 [17.61
. a Dextrin powder-Il | 4.79 | 18.70
Bacterial amylase 0.05g — Ti
. .. , 1me a-starch 3.43 | 14.14
-Rrice-koji — 20.0g ¢ 5h
. ( a) r Potato starch 3.12 | 13.30
Salt-solution 100cc 100cc b 10h
) r Sweet potato starch| 2.93 | 12.43
Note : bacterial amylase:--B. natto amylase, JIS 5000 units Corn starch 2.65 | 11.91
salt-solution---NaCl, MgSO4+7HsO each. 0.022, Rice starch 3.36 | 13.85

BT B T BT BBk DR A M U B RER T 5 —BS 7
N3~ VERTINCAR 0 SR 670 cc & 1=,

Note: (a)---bacterial amylase,
(b)--+ rice-koji

Table 3. Fermentation and alcohol adding process

i) Fermentation process ii) Alcohol adding process

Rice koji 100g Fermented liquids 300cc
Defatted soy flour 10g { 459% alcohol 250cc
Glucose 66.7¢g Water added 670cc
Inorganic salts¥* 0.167g * Inorganic salts
NHH2PO,4, MgSOQ4-7H,0 0.030g
Lactic acid 0.30cc KH,POy, Ca(HPO,): 0.041g
Water fill up 300cc NaCl 0.096¢
total 0.167g

53K glucose 66.7g 1% L OMBERHTI B & U TR »MHL, fi3 starch D43 starch : glucose
=1:12 L THIMBHA R 707,

D B OB R

CBREERICRG 5 pH, KR, BRICHE L CTHEEL 1.

(@ pH o # &%

#1H DHSA pH %4.6 & LUH#80 pH J‘ﬁé@%:ﬁﬁ“k?(@ﬁn Tk,

Table 4 |2 M\ CTES
DEE OB AT pH X T

Table 4. Change of pH

AFAAS, starch DA No ’ o day .
(TH#Eo pH &, T ] 2 4 6 10
Db O AR TS 1~4 | 48~4.6 | 4.6~4.4 | 4.29-4.0 | 4.0~3.8 | 3.8-3.6
b, dextrin, dextrin 5~7 4.8~4.7 | 4.7~4.6 | 4.4~4.2 | 4.24.0 | 4.0~3.8
powder, e-starch (33 8 ~11 5.2~4.8 | 4.9~4.8 | 4.6~4.4 | 4.4~4.2 | 4.2~4.0
BEICE DO,

(b) ¥4 B

RS2 0 o, AEBHAMT AT S B 1S AE I < 72 5 2 MBI DB A TR G D b B ORBESIC 4k 0 FEE S
5 O HEHOEIIROIN TH 7.
25 5 I\ Tpotato starchi: ELENC KBS TS, H12%F | corn starch (XEGHIBETS, b, sweet potato starch
(TIEDHEITE,Dfz, potato starch DHFEIT 5 HBITFAA EHWBEE I 270 sweet potato starch, corn starch (¥

AR o DHiER R L 1.
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Table 5. Intensity of viscosity in the fermentation Table 6. Foaming staté¢ and odour in
of starch the fermentation
Kind of starch\\day 1 2 3 4 3 Carbon-source | foaming| flavour | stink
P 4+ )
otato starch H H 1 - + Glucose ™ " _
Sweet potato starch hH H# + +H 4
Syrup HH Hi -
Corn starch Hit HH 1 H + Dextrin W ™ _
Crude potato starch | + - 4 ES a-starch — " "
. Purified starch H H +
(> B2 B &K U Crude starch H + i

ERFERE O BRHLIRDL & s O EIBASIC L  CHIR L /e,

- solid glucosel= A\ TIREIE R < BRI E @ L IS E LT ST L K BT 5 HH R TS b, liquid
glucose, syrup DFBAIIRZE FHENC LIRS, HOBERINC L Tl b BEL R T 5 R RO,

liquid dextrin, dextrin powder {3 liquid glucose, syrup O34 & H UHERIZ 7 L E OB (S E CEHIT—

ER L #8172, crude starch OBAIHNTREEBLIFBEVE UL TS, ZICHUBRE starch (3BEICHRE P RT

PR TRHRAR OB EFN TR TS 0, a-starcch SHOEAD 5L inpdfe. ThahHE8L TERED

BRI TH 5., Table 7, Amino acid and sugar contents of filtrates

d D i i

d) EEROSHr C-source Amll‘;O acid D-sugar % | T-sugar % | Dextrin %

E2E5670 cc 7O %
R DT Sc?lid-glucose 0.119 3.56 3.98 0.38
B, 28, ¥ Aar Vv ;‘lquld glucose gi;i ;'éz :.i? 3.22
- . yrup : ' : .
VAV THEEEE L fe,

s o *Z_‘d K . Liquid dextrin 0.114 3.76 4.62 0.76

amino &cid (2L Dextrin powder-I 0.112 3.73 4.67 0.84
ICHATHEL TZ < star- Dextrin powder-II 0.110 3.65 4.66 0.91
choiBgicdv. Ziux a-starch 0.108 3.41 4.37 0.86
starch HSAICEAANTRERE Purified p-S 0.109 3.16 4.14 0.88
NEVWESICES S pro- I Sp-S 0.107 3.33 4.43 0.99
tease @%E&%é} A3 @ Vi c-S 0.107 3.55 4.70 1.03
\4‘% &,ﬁ})ité. ﬁﬁﬁ,;{\h’— Crude p—S 0.110 3-13 4.03 0081
TS DML Note :-amino acid «--+-e+- as glycine

T dextrin 3% p-S, Sp-S, ¢S ceeeveee Potato-, sweet potato-, corn-starch

{= starch DOERHIZE L H

p-S, Sp-S, ¢S

Table 8. Odour and taste of synthetic sake made by using these
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Dt carbohydrates
(4) S e L. To No Odour Taste %Criticism
‘é{ﬁ N | lower tone, lonely slight bitterness B
LIEEL 2 ‘f»’f\; =L 2 most gentle, safety rich, round A
O A SE :
CRBIEE X gL IO 3 more gentle smooth, round AB
AR Lz, SO 4 gentle, rice flavour thick, rich A
DA IR I B 5 gentle, flavorous thick, rich A
D5 %EIE LT, 6 flavorous, rich, round AB
solid gl_uqqsc asE 7 slight stink, raw smell tedious, dull C
LSELTS DITEIL. 8 slight stink, raw smell unripenness, dull D
liquid glucose, syrup (% 9 slight stink, raw smell unripenness, dull D
R G, 8 B b i? slfght stink, flavorous urtrlpenncss, dull »C
STRSFIC L CHE G . 1| stink, stenck solled, dusty o
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liquid dextrin, powder dextrin (TBRYE { Midsbh 155 5 CTERD S 5. a-starch, starch (PR EEE O, BRLDZ
<, BRBRAYEL, crude starch & purifed starch L OHAE T BF NI LR L /R T 5.
<= starch ZESHI; A IEVEEES RN CTh 4. starch O CLX corn starch 2% R b AR FAT D 7,
potato starch, sweet potato starch TIETIEEN Dt )

WA, SEEEE L EEEE ORISR GUEARE TR H A0 MO f, MRTHE
&ﬁ%ﬁﬂ&ﬁ%%ﬁb.ﬁﬁm~m%,?%xbﬂv%~%%ﬁ%@ﬁwﬁdwnm(mMywmm,%L(
DG OSHET ¥ 2 1 U v PRI AR A B L ER S EW L B b0 s in TH %, —F, liquid
glucose (D-sugar 49.8%, dextrin 23.69%) PIUFEER YL 7-BED S EL T liquid dextrin, J9ZE powder
dextrin % solid glucose :JRFHL T liquid glucose FEDEIAEIA L 70 LESCHET 50 3 E TRV &
AME IS, BILEOHFSEE L Tix liquid dextrin, powder dextrin »EH LT EICIVTHROCHIBL 2
T, TV a3~ VERITTARC R 0 SR BB EE/T 0 solid glucose PUHTLONBEECHALEELD.

(5) % paper chromatography 4

glucose, liquid glucose, syrup, liquid dextrin, powder dextrin, starch O ESREWG h PRYE T RIS g T pa-
per chromatogram %177z, Fig. 1. Paper chromatograms of various carbohydrates

i3, HHeE LT, 78k - No. S0 fermented.
e YRR R 7~ Y FY K (3
:2:1.5), B@EM---T=0 vy A FrFv
7 zv e~ , REE-SEBEk EE-0.7
~0.8mg DFEHEICH DI,

fifts, LW, BelH, NREZEOHE
PREL CABROBEYET S L, 1~
4 ‘triose IJ_ -0 dextrin (3 (% panose |
=HEE A FEAY; 5 isomaltose; 6 ko ji-biose;
7 sake-biose;8 glucose;9 xylose, arabinose;
10 glycerin \ZHHET A0 LBbHNS. T
D DFERLT glucose, isomaltose T
9 # 01, FiZsake-biose, ko ji-bioseﬂ)spot
% v, starch |2 T(L 7 spot ﬁigﬁ( H-C
6 spoti IR TH 5. M LI TX6 spot
DURYIT 7 spot UKL L. K 42

spot B CSH %, panose LAHBIH A B € D E F G H 1

% spot (IfANDOBEbBECTH S, starch A glucose D liquid dextrin G sweet potato starch
AL TE 3,4 spot A8, HEL CZD B liquid glucose E powder dextrin H corn starch

N BAT T HIC dextrin J53A° plus C syrup F Potato starch I Japanese sake.

LTE G Ebs. 5,80 T maltose DEAETFIRECH AR & 1L 72\, maltose (TEE maltose 24K
b glucose &72 0, — i\ transglucosidase |4k D isomaltose, panose, triose #4¢>7saccharide |2 convert
LTRELOndHEIR .
% 2

starch (IR Th 13, BRRGNFRELERELSR SV, estarchit RL-TOEUHEAS 0, —h
2B IERT 5 L BRI P RO TERM L DI KCEFL SRR ET S EEbA, (T, thofk
.@ﬁ*ﬁf@%?éﬁl:(‘iwg}%%@b TIRABIBRT L HER ED Z‘Aﬂfﬁ: 5o, BIE60~70°ClKICEE 5 10~
Q006 TRHETLHI 348 5 Il dextrin [TAMRL SHUVRBH, A + v R NERIREC IR b TIREGITHERLL TR A O
LRGN E B s. tho BAbs S EEED liquid dextrin [3E28% 0, X powder dextrin 3 solid glucose &
oEFIHET liquid dextrin & OB 5 @EE2 5 %, #0 paperchromatography 7 LAREL T 4 dex-~
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(392) URG, RED b 3 X OFMMB W T 2 5% GELEHO

trin 23R T HEI ARBEORY TS 0 & B, EoBisHHEL T dextrin i OH HIIEE T
35 P4,
» i ]

YRR XTI 52 RiE R U s LR 5 KR RN R TR L 2ok R 2 R0 2 &

(1) amylase, B\ 2 BHLRBRTIT starch (IVE/L RS CRIEEE ¢, L8 liquid dextrin, powder
dextrin (¥ 5 OREREMT < by HIKEN B S T h D,

(2) EEREEERCHA\ T solid glucose X » (¥ liquid glucose, syrup, liquid dextrin, powder dextrin 23FSR
FSRICRIFCH HITHIL, a-starch, starch (3 K EORESRELA 7 LEDOTEL,

(3) FEEEEORY RIS & AL L 2ok B CIIBIR I FERIT AL L TEL. RLSD OISR,

(4) BEERAROSRT 2B starch OBGIT/OV, SIUDKSEEE FEICTEEI L protease & OFABHEE ) D
WEEICES 0 & Hbit s,

(5) AR E L TOHME T liquid glucose, liquid dextrin, powder dextrin {3FUALIC @I T B, I
glucose & dextrin & DHAFRICK Y 2RIES 5 % D & BT 5.

(6) B> paper chromatogram “T{XEMES L b LB, ToEBBANRATT 4178\ ik dextrin OBEEFFED
&0t AEIEE L TOMEFRHIEEER dextrin [SE A FRE YT L Bbhs.

CZERET HICHEERE E L TP S ORFEEN, liquid dextrin, powder dextrin o ¥ EHp2%F L
<o —HBEERAENTHIET 5 0 Hihd O3B » SEL THEEY SR, ShR TR TR R
THEATHOIRETEHLALEL D, :

FEHTECE YRR b b 3 UHAR O EL, BWASARMAE -, RFREEXREEHEE,
TREMEHTZRIERL 3 7. EOMBORAR L HELR S LA2RTE, Aks BHARLAL, BEASL
HREI R RT3,

W, FFERERE SREEEESOBMIEKS. FHEOBEIZRM2IEI0 A ABLEST AL THRE

Ui,

- AR
D 2K, #ia: BA, 26, 583, 1952, 2) wil, A2HE: AgE, 29, 297, 1951; @&k, A2H: A3, 31,
189, 1953, 3) B4, EWF, (J1m: A3k, 20, 316, 1952, B, Soid: A3k, 31, 311, 1953, g

i, #f%: A3k, 33, 87, 1955, 5) PAN, S.C., ANDREASEN, A.A. & KOLACHOU, P.: Science.112, 115,
1950, PAN, S.C., NICHOLSON, L. & KOLACHOW, P.: J. Am. Chem. Soc. 73, 2547 1951, 6) FRENCH,
P.: Science. 113, 352 1951, 7> WOLFROM, M.L., THOMPSON, A., GALKOWSKI: J. Am. Chem. Soc.
73, 4093, 1951, 8) PAZUR, J.H., FRENCH, D.: J. Biol. Chem. 196, 265, 1952,

(FgFn 30, 5, 24 3239)

OISCOHBIZET A2HE E18) b3 FROBEOSHICONT

B BRI 3 b F GHHENAR

# B

H ALY 7 7 75} Cruciferae \“JT HHEHTES. KD OT 7 5 rHEMIZICEH SN AHWEEE sini-

grin 23 myrosinase (ZZ®E##(L thioglucosidase : myrosulfatase DRI TS BHY) 12X 2T
S—CgH1105
CgH5z-N: C 8 135 + HoO=C3HyN: C: S 4 CgH1:0¢ +KHSO
3 <O——SOgK +Hg {;’UBJD%%M 1 UgH120¢ + 4

DI ABEEINED, EEEHO IR MASETIUIREL LT y ARFIRER L, 82 7 F o5 Tihs
BlETHY C L HWMEL TV 5. b AVUTZEEDI TP M & Ui E DR E T 5 0T, Bt LE SIS
BLTRHOOFSE L, HERGHREL Th AU, HIUBCAHE IR CV525 BIh IUEIC o T
DEHZ OWEEY I LiUTe- BRI Y ¥ 7 A BBEORMC X DT, RABERIFH 505, ERIBRSRIM L,
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