oA ¥ P 4R 12 (2). 194—200, 1966

Acta Microbiologica Sinica

R &2 B B H
V. REHEBEY KSR RETEL
FEE AR EER FUF

(b B 2B w2 BT, AL =D

A SRS AR TN S IR MR TR IS S B R AT PR F AT (U A e

BBITS AR SIT K5 G TR B AR k= 1215, REIEIR
G T 2 T, SR 7 2528 °C, T 9038 36 —45 /BT, G EIERR AR T N, B
HEEEE, IR T .

60% TR 30% 4B aRilL, R MM I VEE, 30% B8 15% IR
EEEE L B AR R o, A Nk 96. 7% —99. 1%, ACR B IErE E R e i A B .

MAE IO T REB A, 3K 3 BRARE AR FER W SR T, Rhizopus
japonicus AS 3.849 WIHE{EER R, B{CHsEmE, Rt B A, (I oRas K
FeH¥h, Rh. tonkinensis AS 3.1175 FZETRBEHUR, EEEE/NN, HEEHSEHR,
Rh. chinensis AS 3.2746 REREE(V IR B W IE, AT S, B4, & 5]

a, R E T Tl B o

ST FIESESIARE, ATEM T 3
MRS R FER R ERAUIR S, S ILER
AT T sedRlY, ATV Rk AT 3 Hk
i — B R, R PESE] A
AR, AR R E W B E AR IR
AL R SRS B I,

bl ik

HEYTAER  AOBRER TR,
HRESE R EIN, e NRT A o MM
KFETEN, BRRIESE TR, WA EEIL A
W MEERE 7k = 1:1.5, eI 1 AJT/FHFR%E
T, IRIE 30 7rdh, B EEEE 100
FEA, WS | TR T, B RS RN 53 % 28
% 4 FACRYARSL A, 7E 30 CAEA M HEER il kB
FlF-0.3—0.5%, EEEE—3 1/6 AL ¥ F
Fhe), M7 c B st B 5T, 25—28°C (HIRE
PIESE, HR R PARRHBIES 70—90%, FFIA
St iE ot 2 A RIE . SIRmiEEEEE, I

{3k 40—45°C i, @A, SR, WHENE
HZEMREER B E (3.1175, 40°C; 3.849,
42°G; 3.2746, 45°C), = 48 /NRIEAHEER
BRI TS, A EEREE 35 C TR B0
BT, FRERT R EEFFLRE 30 £4,
Rk 0.30.5% WM FE T HERIERA, 25—
28°C 1H SHERIESE 14 ANWAAT, RIRIFEFR
B, 3N 1 TR P, HABIR YRR ko 4
S EREE e REM AT FESEA 4 76, BUEED
80% , BT DUSEAT ORI LR AT 48 4 38, 3k
ARG R, B R T 4 REERNAK 100 25
71, 30°C B 1 2, [BEBICARRE, HEidRs
st B v,

MECEHALEERAIE Hacezs FHER
W HIRE 50 EFERE IR E (BAXEF
¥ 5%, IR 1%, HEHH 2.5%, EAH
1.5%, pH 6.2), 1 AJT/FFENEITR

* sk R BRI IS, BEAR EEamE

TILAE, fE—H k.
&7 1965 &2 11 B & B %3,

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



2 # IRIEELL. HMEEMIETS V. 195

BH 30 A0l EERAG A E AS 1. 210 { REEMTIT 4
7, BB BE7658), 27°C RS, 200 /EE
SR R R IR SE 3 K, IRUEOD SN [ B G
i

BRI ARSI pEE 00,
LK 135 25T, kS, MANE IS PACES 9 78
I (Bt 53, BIESET BTG HERAL
53 EITEMERE, FRRACNERE RN 1/10),
Wk 135 SEFHE, INIAE 70°C, BRI AR,
SRk SReeT f, TEEMR 2 A4k, 25 1s g, MR
20°C {1 HARES 300 I, e i EnE IR R
dhids, 11 3608-56 BB EPREBEHAURSEE, 11 &
F /AT A mIE S 30 AshIs e S R
Zhis, EI930% LB . 60% i
EESH R GBI TR £ T I 150
S0, INFRE AN 80 BESE, A IR R A EE
1/3, B fEE £

MERHANEEL D25 RO, IN209%
oL 60% W ISR (b i 10 TES, dno.2M
pHi4.s BEEREL A uri 4 2£71, 85 K 6 ZBFF, S0°C
G, AT 6 Al I R 1 ', LBUS(E 18,
24, 48, 72 /NREBBURE L ZEFE, BT EER, B
FEE 10 2857, M3 1.5 BT ARWRER 3y &
E%ﬁgo

W

(=) sy KiEssslif

1. SR AR SE B (1 B T (e o v 5
o N T KRR AR KRB L 2
o, FRAT T AR 250 ZE T HEEHRL, DA 5 58
FE A ACARIR LA S (R K =110.5,
0.6, 0.8, 1.0, 1.5, 2.0), £ 1 AT/ P FRE
HATERT, K 30 4040, 5 Th AR 2 )5 (&
30°CTRIE S, IER D a A £ F R, B, UK
Jril A AR TIE 2, HiHr 3.2746 X
7RG HEREAIG, MR IR B I A KR
e, AR, 1BAEREIE 4 RNR KR
T, 3.1175 Xy 7R S-Bokug s, LBk R 7K
1:1.5 F01:2.0 4 JCIE 28 1:08 50 101
SRR IE 1005 BILI0.6 4 4 1R B4,

3.849 XK Eskixw, BA 112 H4 KT
B, 115 iy, Hoh S iR 55, ARG
30°C KeFe 4 KEQ R thohil oz 45 B
(E 1), 7T R/RG L e AT IR A SRR,
TR F A G B B RRAR, HssE AR MR
R RREIE 28], 3.849 foLkdhm
ARG R, A EK AR S
. 3.1175 F13.2746 fE KT K
FTEREEE, T 101 e A, AT
& AL A TR BT - L ey
WA—2, PR ACEN EE G AT RS

Tz,
‘-
.__._..
= l-—'_' \
a T :—-—-—..______K
:‘-: 3 il e \\‘
1.'.:3
B
KR
= 1
= 2r
=3
\_E{ L]
X
B 1f
o 0.5 ll.D ll.5 2.0
e CRTER R 2 A )
® 3.84% x 3.1175 a4 3.2746

F 1 R HIEIE R B AR DR

TR K RIS (S 0L, 53R (TR
it —m ey, BEMMBT KRR RR
SR HETAR L R Se A —HE, TFBAETH
EAERAMET, TR S EL
FUEEfE 55 R, ARIE AR A FA 2R
He AR, B AT, 3 P #EGEZK
A1 ARk e, T LR G o BESR 40
i A AT b e s R (E 2), &)
3 P AR AR & B R 3R R S
HEJEHRA MR A R A e 2 —F, R
T ISR, 2 AR T K . 7K Bk
8. 3.1173 Rl 3.2746 {E/KA3 7 1,0—

© hER:

F I RFTETIB S %EEAR http://journals. im. ac. cn




196 & 5] £ R 12 %
2.0 P HEE A ZEBIRA, T 3.849 iz B& R GEHIL IR R, —HLE 14—16 /1~

Bl SKTE-—2ZIEHE T 3.849 %7K Bk R 5

S
4T ‘/__‘
x/ .
1 3
[
—~ st / 7
i
i) [ .
i
S 2
3 .
_‘R
=
# af
X
i
] . L . J
0.5 1.0 1.5 2.0
AR L D
® 3.849 x 3.1175 A 3.2746
Fl 2 s nh iR e A I D85

2. EE AR A BT
IR I , BT e AR, T LB FOF B i
fie, PRLARA 1015 wizkad, RS
S FUHERR S, REURFFE PR EEONE
TR A By, FH AT R K

B FFAETIR; 24 /N ARRE Z B & &
Ze s TR E AN W A B AT,
MIBRATRE 2L, 40 /N Ze A5k B R #,
Foe 3.2746 F13.1175 s, 3.849 1%
18 HETHEL Mo B Be e AL gemg e, L 1A
32746 R E (E3. B 4), Es5, Eo6
TGN E SR, 3 BEAE 24 AN LARTEE
WHEL LT, s N EF$ae, X 5H
A 24 /NN AAZE S8 R A KA — F.
3.840 BepEmf AR K, PEILITERGR, 3.2746
Fil 3.1175 1 40 /i PG FHC A ZEICiA
KT o EEFEAERNMETIE L HZERT
. PR 3.2746 EHERNSHE, B ibChEL
TG pE g 75, ST 2 Ko 2 — B
AR D BERRLE Y, iR IR M IR TA T
FeBE A TE 25—28°C I = 15 2% 36—48
I R AR A K R, seR R I B
Fi e, BOPT R T8

(Z) iR BOREL

HLE {10 e BE L IE I (1 96 ), HETGE
SN, BRI KRR

s0p
40 .
R
i f s ~
- %"{ > J;é.\ S
& 3of o \a— 3 £
i:é ih“" ':s?ﬁ‘ R oA E— \u iz}
: K, . T [T - T e i
e /_--;&J‘.\?/ ‘\‘ %
wf= A A 1100
poneteea P ‘ R T
---- o /N - . 90
A
plij 430
170
o . . . .
12 4 36 48 o0 7z
KIS RGN
0—3.849 xXew=—3.1175 A—3.2746 @—5i A—HNEE HE 60®
B3 SRS ERGEECER
© PERZERMEF AT SHIBSE http://journals. im. ac. cn



z HA RIS, IRGHHTH V- 197
50/
40 :
\ 1 3
i o —‘—-—--____ .
YO D — g%
& 2 * o\ ‘
e A T N ey
g b S e -
3 \;..ff———:-_’—-{:(’ \1 E
- CEE
20p° a - 100 5
T E B A ’r T ,”" Te—— e - a
N A e aad %
‘J Ld
10} 80
70
0 L
12 1 36 33 60 72
IR EED

0——3.845 »x——3.1175

A—-3.2746 @3 aA—HFEL N GO®

Pl 4 HETRMEHEIRER NS A
4 i
= .%if 8-t g .7.4% .
= y e | 7
:]:-I “ | 4
o / 2 /-
= iR B y
= J' z /
= ! é H
R R
1;3 it = 1} !
E= = .
L ]
0 -y i " . —_ 0 N N A A L i
10 30 50 70 1620 30 40 S0 6 70
HEFEIR () FESE A AN )
® 3.849 x 3.1175 a 3.2746 ® 3.849 x 3.1175 a 3.2746
HS  HEEAEERN SRR E6 HREIGsE RIS 38R

TrEgsk, wE AR REN o-TEH BB
i, AR IR B RIUEAD W, U AR R
o~ R g, T A SR Rt Ay
B, FroAB MR, BamesT
WA,

BB L ea M R SRR
MR, ALZT p9al= =R
Her E A B SRR BRI, N
e ARG ZR kAT T S, A BMET 8

M FE 5 Y, B B DAk I 3E B R 2R 2,
27°C HRPRHESE 3 RAE A (3R 1), HLLEE
4 h 53 BIRRIE , BE£930 % Fn£460 % (i IR S
Prikfl, BRE B R AR LA 1/10
= 1/5, BEWE SR INAGR BRIt B
o, d0F Eh ITRERAE, e AN LR
I EE AT, T DRSS RN 0 [T T B, RS

1y bdgiEsn) ™ AUEdE# B T A B 14 R,
1964,

© PERFERHEWH KNI SHET http://journals. im ac. cn



198 i £ L) # Eird 12 4%
;1 HESERIEER AS 1.210 b ERIEm WE I £ (] 2 T
= ML 100 it 725 T4
v o SR . P 7I< I () 5 I
T (7 3 MG IL S BT 1, 3,849 &bk, 3.1175
. 26 Fox,3.2746 W R, (BT IS B i
> b, 3.849 R ESHE {6 2 - B 35 99.1 AT
3CLTIBEN +590RL L E 96.7% (P& 7, 8 fi5k 2), ARIFRACIT ML
B ERE e, TR bR T AR IR AR
* B =52 Fei SN HER T —h= - Fai 1 i e - - -
Bty =3 AL S R AR R TR BY IR TR fﬁt]ﬁ&?{‘;ﬁﬁiﬂiﬂ@i%‘%ﬁ—&%%ﬂ,ék,
B%E PR AHE DA BIME SR (0, BAE 4R BREBREFF =, (TR P L T,
SFRFE A 1.470 F1 4019, 15 BUEMTREL 6 /NN BLIG , 3 1 & 2 3F
ARG R REE 15 % 32 30% ML BT R (B 9a, b, ¢)o 30 % TEHIPFIL,
FARLNEAR T, R AR B LB 3.849 F13.1175 7 18 /NN BLJE, 3.2746 #E
W SERRA B A 14.63% K 27.65%, 24 /RNRHLL G, 2SRRI e, S Atk
100 0D
T T "
” /‘/ -t / a —*
g\g / g\a 60 ;/.:: /
¥ & et
g m A0r
® # 14:"/
20 'V
G d - 0 . N i 1
4] 12 18 24 6 12 18 24
Wk RICTED B CNED
® 3.849 x 3.1i75 & 3.2748 @ 3.849 x 3.1175 a 3.2746
7 13% L5 SieiiE e H8 309 BTREREtaR

#2 3 HREREREREECERCE )

TE W He 2 W I I’ OH RA. japonicus Rh, ronkinensis RA. chincasis
Sy, A5 3.849 3.1173 3.2740
¥ §5.2 6.9 7.8
3] 4.0 91.5 88.2
{3 24 7.3 95.4 G3.4
I 148 97.1 497.4 954
| 72 99.1 974 94 .4
O 63,0 57.0 30.0
15 85.6 78.1 716
34 24 50.1 82,5 73.4
48 4.3 41,2 8.9
72 96.7 vl.5 2.3

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



2 Hf RS, RBYEFET V. 199

e O(QCDC)C)CHQC)C>CMD

OQQOQG

L]

VLB 3 e e 17

Th bR b, 48 52 60 /)5
BYRATS IR T S, T
£ SR T YL e R SRR R I 4

LI | 2 3 4 5 6 18 24
B ()
(=)

i (][)C)Q(]C)CMD{)CN} o

48 72

aF, ATLAR R TEEES LB
(9EE Ao AL B AN BT 3B
(LT 42 B WLEE , ST emale AT

Bl & B gr 4 de ok
Iy, WAIFTEEHIEE 3 BEARTH

01 2 3 4 5 6 18 24

BRI (AN
(&)

o O o o o

00000000000

48 72

TEARSE, A AT AU S, RA.
fapomicus AS 3.849 WMhNEr 5,
THRADRE, EESRNR L
Jrienf, R ARKRIESF AL
Bifhe AT g e, Bl 5 S

O o
EiE O o L
a 1 2 3 1 5 & I8 24
il RGN ]
(c)

(2) 3.849: (k) 3.1175: (c) 3.2746,
9 15% Dpfe S i P 808 T AT S

SRR ETHE . 3.2746 TERS RIAR A BLA0Y
i), 22T BRI R R RO T, ARl —
$H,

AETRIETERE A B AL L, R
BRI UL S SEARHE) T R, HRIHL
AT BN 7K A TR 70—80% , T4k
KEZE, Hl—-shoken i, TRMIESS
AL BRI 00 (oA,
PR (2150 % JBREF , T AL FRZE
MNERE TSGR, BRIE A iE, X—K
HERTREE TN, X R TR
hh-F-, TS RAL IR, HPERR Ao
Al — R, B —AR A

A BE Rt ) D B ) TR A
BB IGUL, Rh. tonkinensis AS
31175 Xk ATk AN E, K
Aoy WEE /S, FESRAS RN, B
ROBEIE e, Mot Rl gk K
o, FRETIRE RS, M R B,
LI A 2, BRI B AR
[ 4% Rh. chinensis AS 3.2746 BERUIL
TR 3 OIS, 0 SR (s K A
BUORIRME, M0 £, 5 T90E, AR,
TEBRES , R85 U, T BICHEA, #00
s, BE T IS —1E, Sk
7R, FTARAR AL £ MR [, 48 RO
Al

45 72

& £ X @

CF] IR, WERR, SREGH.O3 s,
12; 185—191, 1966,
(23 RIUERE e, 172, chEa ik, 1964,

O PERFRMEVFRTATRKSHES http

journals. im. ac. cn



200 T & L] = Eid 12 4%

STUDIES ON THE RHIZOPUS

V. THE ENLARGED SCALE PREPARATIONS OF RHIZOPUS BRAN
KOJI AND THE SACCHARIFICATION OF THICK STARCH
LIQUORS BY THE KOJjI EXTRACTS

Yur Huva-ar, Hsien Yue-mei, Lt Tung-rA1 anp Fanc Sin-ranc

(Institute of Microbiofogy, Academin Simica, Peking)

The purpnse of this study was to find out the
proper conditions for the c¢ularged scale preparativas
of the Réizepus bran koji by solid mash culture
with the sclected Rhizopas strains mentioned in the
previous teport and to examine the saccharification
of the thick starch Hauors by the koji extracts.

When trays wete used to prepate keji on the
an enlarged scale, the increase of moisture content
tended to increase the saccharifying power of the
koji extracts. Generally, a ratio of bran to water
1:1.5 by weight was suitable to uge, The optimum
culture time, however, varied with strains. Usually
while maintaining a temperature of 25—28°C in the
preparation room a culture time of 36—48 hours
would be sufficient to allow the organisms to grow
to  maturity and the saccharifying power of the
enzymes to  reach the maximum, then the tem-
perature should be raised to dry the product.

Thirty per cent or 60% potato starch was uscd
to be liqueficd by Bacilins amylase, and 15% or

30% starch liquors were saccharified by Riizopus
koji oxtracts. A conversion of 96.7-—999% of the
starch used was obtained. The final product in the
saccharified solution was identified as pure glucose
by paper chromatography.

Each Riiyopus strain had its special qualities.
If superior production cquipments were at one’s
disposal, RA. japowicus AS 3.849 was the best, for
it had both the fastest saccharifving rate and the
ighest conversion of starch, and yielded the purest
product. But it demanded much stricter culture
conditions. RA. tonkinensis AS 31175 could grow
at a faster rate than the other strains at a lower
temperature and a lesser moisture content and was
more resistant to contamination by other microbes.
Rh.  chinensis AS 32746 had more aboundant
spozes, grew fast and was cenvenient for bran koij
preparation and heacc more suitable for industriaf
application,
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