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Table 1-]Purification procedure of a-anylase

s Volume Protein Enzyme activity Total activity Speccific activity
tep (m1) (oD, /ml) (units/ul) (uaits) (uanits/oD, . )
280 280
Y 7
Crude extract 3 x10 1830 5.4 x 10
Stacch adsorption 1780 4.5 10200 1.8 x 10’ 2.3x 10°
Awoniun sulfate 75 17.3 1.5 x 10° 1.2 x 107 8.5 x 10°
precipitation 2
Dialysts 95 12.2 1.2 x 10° 11 x 107 9.2 x 10°
Sephadex C~200 5 4
gel filtration 0.25 2.3 x 10 9.0 x 10
DEAE-Sephadex foa- 5 <
exchange gel filtration 0.46 5.3 % 10 1.2 x- 197

& typicel purificatfon data with the 168 strain.
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Fig. 1-4 Disc gel
electrophoretic

pattern of 168 a-

amylase
)
0\100 &
% S
-t (o2 °\
g~ bcetate o\
ot - buffer e~
(8} Phosphate
> “buffer
o 50F
=
G 169 strain
.0
o«
oL——t ] L L | N e PO |
45 6 75
pH

Fig. 1-5 pH activity
curve of o-amylase
produced by strain
168

-23-



Lt 60 4% o(—am»%me 2 5% va Bk 1L ehib]
284t 5. U 100y m‘g.:-é ThHd. CLRITIR e 1 R ST
A o - a/m%aae ( KF2 {Lmx P 4 e ). j;@;tfr,t_l O(,aﬁzu(tf/ér.ae
(RIS o0& ) e Al w1z SRUc® 4 —ﬂm«%m (3 LoD
1By A B NIT - 0% L v JETEE R i 1o L ,Mm’mj
o A «mnf/w IR 20/08] T 85 % KA UTee ARACH &~
amiloce (4 MM&M; o & —d/m%w Ly BRRRG (T 20
AR IS T AR

G - . .

200 Qe :
bv“ - --—--—-—~->~-~;
.
[

Relative value (%)
rd
4
”,

~ L ]
10 - °
Saccharifying . °
a-amylase ‘e
. o
O
4 1. L 1 ] [ 1 ]
0 5 10 15 20 25 0 3 ©

Time (min)

Fig.]“G Heat stability of Marburg a-amylase, saccharifying c-amylase,
and liquefying a~amylase at 65°C.

24—



2L B A '&*M/{MQ ' Mﬁ.&{eu/ly" fho 4 ’d/;rb%(w/z_
Ui 1012 Y ARG L o JROAL . = 5 SRR A - aamglasce 3

:‘;F(i} 12 123 2 e ev FS T,

BT (2 T 7 e o i . ponilee -
/JWJZ - d-malloeide 4FTHT aSHHE € LT LIS t,:a‘
Tedle 1- 2133 T a7 . MMW(]'!U[\O) dfa.fr%fawe(sai‘?ft
% A - amgloce LIPF L ECAXRAR S ST AL doany

Loae \3 pAPM G FE T3 505000 L < fB0T20

Table1"2 Comparison of amylolytic and maltosidic
activities of bacterial oa-amylases

——

c-anylase Enzyme Maltosidie Anylolytic Ratio*
conc. activity activity
(mz/nl) (U/ml) (U/m1)

. 5 -5
Liquefying type 1 2.22 2,07 x 10 1.07 x 10
Seccharifying type 1 2.50 x 10% 1.51 x 10° 1,65 x 107>
Bac. exbtilio 165 78.6 468 1.66 x 107%

* maltosidic activity per emylolytic activity
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Fig. 2-6 Disc gel
electrophoretic
pattern of a-~amylases
produced by 168 (left)
and 196 strain (right)
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Table 2-l Comparison of amylolytic and maltosidic

activities of bacterial C-amylases

a-zmylase Enzyme Maltosidic Amylolitic Ratio*
conc., ectivity activity
ey | O/ w/n1)
Liquefylng type 1 2.22 2.07 x 10°  1.07 x 107>
Seccherifying type 1 2.50%10% 1.51 x 10°  1.65 x 107%
Bac. subtilis 168 78.6 468 1.68 x 107}
nutant 128 125 704 1.77 x 107}
nutant 196 198 1220 1.63 x 107}

Maltosidic and amylolytic activities were measured with p-
nitrophenyl-a-D-maltoside and soluble starch as substrate as has
been described under "Materials and Methods".

wmaltosidic activity per amylolytic activity.
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Table 3-1 Bacterizl strains

Strain Geno-type Parent and mutagen Characteristics
L 2]
3215 wild poor a-amylase production (ksl)
168 tryo~ standard a-anylase production
{x%20)
£128 tryo” 168 (un)" high a-amylase production
: (k%:40)
196 trys” 128 (uv) highest a-amylase production
(kx*60-80)
168 try~emy” tryyTamy” 168 (uv) 8-amylase negative (k=0)
168 try any“str tryp"amy"str 168 try-amy~ (UV) anylase neogative and resistant
. .- - to 1l mg/ml of streptomycin (k=0]
196 tryt tryt 196 (NG? . highest -amylase production
(k=60-80)

* Ultraviolet irradiation
** N-rmethyl-N'-nitro-N-nitrosoguanidine

¢*+ ¥ : productiveness constant of a-amylase
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Pi93~1 Time courses of a-amylase production by B, subtilis 168 try-st?
and 3215. a-Amylase forrmzd was plotted against culture tine (Fig A) and’
against IE rggp at. (Fig. B) ---- wa-amylase producticn, ~———
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