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Semi-continuous Production of Glucoamylase by
the Solid-State Fermentation Using Urethane

Foam as a Carrier
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By using the soft and porous material of urethane foam as an immobilizing carrier (UFC),
which was impregnated with a liquid medium, we have studied an effective solid-state

cultivation system of Aspergillus oryzae.

The system was designed that the separation procedure of enzyme could be reduced only
to squeeze of the UFC. Furthermore, it was found that the enzyme production activity of
molds on the UFC remained after the squeeze, then enzyme produced repeatedly by feeding
fresh liquid medium to the carriers. Namely, we have developed a semi-continuous pro-
duction method of glucoamylase by feeding starch solution repeatedly and obtained about
5 times higher enzyme activity than by conventional wheat bran fermentation.
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Fig. 1 Column type of solid-state fermentor.
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Fig. 2 Time course of the cultivation by using wheat
bran medium.
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Fig. 3 Time course of the UFC process by using basal medium.
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Fig. 4 Effect of the initial sugar concentration on glucoamylase
activity.
Sugar concentration : a; basal medium, b; 2 times of
basal medium, c¢; 3 times of basal medium, d; 4
times of basal medium

n

g

s 5F —425

e

=

H &
2 at H20 £
=] ( =
w —
3 3
>

= 3 415 =
2 £
S o g
g 2
s 2F o HJ10 &
E 1 s
> 3
s 1F ‘wheat - 5 =
= bran >
Z

g 0 ! i 1 ) 0

o] 1 2 3 4 5

Sugar .concentration [x10%mg//-bulk volume]

g5 Glucoamylase J&:& AFEINEIC FUE T YR OEE
Fig. 5 Effect of the initial sugar concentration on the activity
and yield of glucoamylase.

AREICHLTHOE0 % OEEFRICHYT 5. ZOLIBEDOL]
HARI RSt e LC, BRI 3 SHlE OHRK %
19 m¢/g-UFC (1980 %&EE) DEIGTHRAT S L &
L7z

3. REESEBEFCKIBFEOFERLEE

B OWEEERICKT 2 RERSBERFET, @k
BRTH, BEENIC—EOREMEEFYBLT (EEKE
3 5) WEFRAETIXEE, FREEMARA L THORS S
EEIRDETREEZW Y

14 gy T B

Vol. 34 No. 2 (1990/8)




1.0
|

wheat bran

1

Sugar concentration [x104mg//-bulk volume]

0 ]
50

Moisture content [%]
ERRLAVAERIC KT D glucoamylase AEXTEMEDERS
Y
Contour map of the relative glucoamylase activity, Pm*,
against the moisture content and sugar concentration.

FE6X

Fig. 6

EHE DL, FHakBEABRERECS AT, BTRICRT X
SICEEBEENTbhc®, UF CItEEE L -HiEy
BEMANICE L $UF CeEM LTSS S BE%RT
wEIR L, FROFERIAEMEZH#ET I L iIck> TR
EREOHEEERELFREIE, B0 E UEEEELTT
5 HBEEHRA Lice RIBRIREER OMBREFES 2L
B o DI B E SR EBR AR B8, FEHHA B E R
KO & ORBRE A RET B ENEEL B,
AR E S BB R BRI DWW C

36K HERIC, ZORITOBMBREZICREAS S L5 I
BEHEEY IRE Ui, e LT, AEET Y 7
w4 100 g/¢, Yeast Extract % 0, 50, 100 g/¢ & L
T WA BE & 12 ITFE © 2.6 me/g-UFC ¥4 Tt
Uico AIEEMT v 7" Do REHMR L BE DR R A E
SEUTRL, B1RICI NS OERERAEREDSTE
HEOME L IR Lize 6 MO REMESREHEREEYT-
fo& ZA, B UcBIER I N, BEAREETEYENES it
Fi&hizo # glucoamylase 7EM: (HEzEHART 120 Refdic
BT 2 EEINEEREMEDIEH 1 200 000U /¢-bulk volume
EREICHER Z Ntz BIRICURTLHIC, 53 F ok
& U TR URSEEEREIC 1) 2 M BEE G M 4. 7 5,
SIENEN 2.5 L EWEEERNEBLNE I &bl
7co Yeast Extract »&icfifiEHiDBE, BFELERRSE
YRR AT BER & i 5 s, Zhuk, BE O Yeast
Extract 2Z# INFICUFC NIKEBEL, &8e LT
EIKEMMET T 528, BHEEESEELCTEMNT2 22
WKLYV BRODWNHFIENE EE2 BN, Dl ELDY,
R EHARREE UTRBRMEES > 7y DB Tl o E AL
Enole

& ER 43

WA A UF CICER I Oa EH KRS & Uiz
FURE R IEEEIC L 5 glucoamylase DFEEEAFER B
&, ROFER%E B0

1) BISEE#EREICR T, glucoamylase 4:RE7EL,
BARHME RS L OEKRICL - THEINSE Z 58

Preparation

Vx,

(1) WIE R DR TENE o i

ENE S BREFEEMSME

WiKRE TR IR R I E

T35 &, BEREERER
ET3 %,

(2) FIEAEI SRR O RE 5T

. Liquid medium
Vorae
i.

+ Moisture
contents
78-927,

BINRL L, BEhoBEC
THALAA E 2 4RA8 < EE

P

ﬁf—g%ﬁc%ﬁ? P , @i: [-‘ermﬁn\ati‘?n . Feed of fresh medium
O b £ ) 135 Gmten Mol Froh ud medion |
NEEREERIIRD S 5, .t%,:».«l:);\e.:]i:)::i:rwl(] + Feed rate is controlled

(@) S e TR R e on e ol sugor
SR THIORABE S S : Substrate, E : Enzyme ‘

EHENE SN BRERT,

FAER S EEFICBT 3 hid

RCERERERS LIS,
C Ex RS Uiz WIEIR AR
BB/ 3 f50 KA
BT 28546, HEHHKH LR
MK ER > REL BT O
R BEREPEEME R T &
5 EHIHBMIT Lz,

RIC, BERE R DL O 1
BAEERMEIC KT TG A
DB DTG U7 ks R
%Yo FIHIE BB B

]

REPEATED - BATCH OPERATION

Recovery of enzyme
Press
+ Squeczing recovery
of enzymes in
liquid medium
« Easy separation
é é of enzymes from
é UFC > Dehydrated UFC
included mold
Liquid medium
contained enzyme

FBTR FEOEEEERC XD EOBEN

Fig. 7 Schematic diagram of semi-continuous operation by the UFC process.
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Table 1 Comparison of glucoamylase production of the UFC
process with conventional wheat bran fermentation.

Repeated-batch operation by Couventional
UFC process. Composition oflwheat bran
medium (starch/yeast) lfermentation
100/0 100/50 100/100 Batch
g/8) [(g/@) {g/0) operation
E&tagfp;ff;:;f;‘lig“ 1189400 1080700 1069140 254170
[U/I-bulk volume] 4.70) (4.25) (4.21) .0
Total amount feed sugar| 51600 516000 51 600 39180
[mg/l-bulk volume]  (1.3) (1.3) (1.3) 1.0)
Total amount of sugar | 45810 47430 45300 24200
[mg/I-bulk volume] (1. 89) (1.96) 1.87) 1.0
Yield of glucoamylase 25. 96 22.79 23. 60 10. 50
U/mg] (2.47) (2.17) (2.25) 1.0
Amount of glucosamine 2900 2850 3070 1,670
[mg/l-bulk volume]| (1.74) (1.71) (1.84) (1.0)
Average moisture
content 197 84-86 82-84 80-82 55-60
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