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Kinetic Studies on Saccharifying Amylase Production by Fungi

Hideo Ueyama, Makio Kitada, Takashi Fukimbara
(The Institute of Physical and Chemical Research)

A kinetic analysis was made during the fermenting stage of saccharifying amylase produc-
tion by fungi. Then, it was assumed that the following factors underlie the kinetic equations
on the saccharifying amylase producing process: (1) Existence of a specific mRNA efficacious
for saccharifying amylase production in fungal cells, (2) Decay of the m-RNA obays to the
first order reaction kinetics., and (3) Simultanous formation of mRNA and fungal cell growth.

In these assumptions, the process of enzyme production was represented by the equations
(8) and (9). ’

In a comparison between the experimental value and the theoretical one obtained from
the determination of constants by the trial and error method, these equations possessed a
wide adaptability to the case of production of enzyme associated with growth.

P = Table 1. Composition of culture medium.
—iz, EEBREOER L IIBERR OB Exp. 1| Exp. 2 |
B L ILICE T EM R L O RARL OO EEZLD Soluble starch 3.79% | 7.6 % |
5. Liehi-T, RAFIEEOTR, RREICL? Peptone 1.31% | 1.21% '
(LT 35— ¥ DEEREARI 5L, Bk KH.PO, 1 % 1 %)
TERERICLTERLERA 2. NaNO 0.2 % | 0.2% | 70ml
Wheat bran extract lg lg } 30 ml
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AHAEICEBOTHEB U22ERIE Aspergillus awa-
mori var. fumeus 1-B-42 & Aspergillus oryzae No.
69-20U Tad b, Table 1 OMEMOEME 300m]l <
WL rvz4¥—~7522lC 50ml HELT 2kg/cm?
T2 EOMERBE LTS, 30CTORBDITHRE
DFTo~2 ) =Y —h—2EHLT 200 rpm O
EHEETTHEE L. 15k, Table 1 I/RL 7-HEHD
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BT 5L NI EERITEDAE LT glucose-
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FLRBFFE L. 2FIEM 10 ml ICHEBK 20 ml
ZEML, 25% HCl 3ml %02z T2. 5EERIInK s i
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TES LTRRICE » THEEEE R DT, X517,
S SRR L B DRIFEAR I 8 13 B BEAKRERE 23R T
BT & 529,

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

288 Ll k- dE KK -E€F O # T #47%, 19694
450 0=¢<15hr
s E=3.09(3.96 e0-15¢
400+
+2.7€0-228 —G,66)  ceroeerrreieen- 20)
3501 14
t=15hr
300y 12 E=3.09(56.84 —692¢-0-22¢)
2501 10 +24.7(8.34 ¢-0-22¢t-1%)
— 200 :ée +10_18.33€-o.1(t—15)> ............ 21)
S 1sols
= 1501 g6 SEHE & R EE LS ¢ 4B Fig. 5 (TF3
w x
1007 ™ 4
50f 2 450
oL O .
O 0 20 30 40 50 60 70 4007 16
t{hr) 350+ 14t
‘Fig. 4. Conformity of the kinetics of Exp. 1 (Fig. 3001 12
1) with equations (8) and (9). 250t 10
Theoretical value: ——; Eq. (10), (11), (14) — -
and (15) E2OE®
Experimental value: ®, microbial growth; 4., 2 150 E’G
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L7zhi-T, BREEHARKROLSKEDENS.

O 10 20 30 40 50 60 70
t (hr)
Fig. 5. Conformity of the kinetics of Exp. II (Fig.
2) with equations (8) and (9).
Theoretical value: ——; Eq. (16), (17), (20)
and (21)
Experimental value: ®, microbial growth; 4,
enzyme production
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=0.5e012TL ..t 22
t=25hr
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Fig. 6. Conformity of the kinetics of Exp. III
(Fig. 3) with equations (8) and (9).
; Eq. (22), (23), (26)

Theoretical value:
and (27)
Experimental value: ®, microbial growth;

/4, enzyme production

Table 2. Value of constants in equations 9) and

10).
o=ty =
A A
ICI{O ! (hr“] KRO ! [hr’l]
Exp. 1 5.5 | 022 45 | 0.2
Exp. I 7.12 0.22 5.47 1 0.22
Exp. I 0.23 | 0.15 | 1.05 | 0.15
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