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Studies on the Amylase Producing Bacteria. (Part I)
Isolation of a High Amylase Producing Strain and its Cultural Conditions.
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Summary

@ Three hundred and twenty four strains of amylase producing bacteria were isolated from
various sources and a high amylase producing new strain, which was isolated from MEJU,
M-181, was selected for further investigations.

® The new strain M-181 was similar to Bacillus subtilis in the characteristics.

® Wheat bran medium was the best one for production of amylase so for as the investigations

had been done. The amylase activity of M-181 was measured D ggj 25,000 to 26,800

on the medium of wheat bran.

@ The strain M-18]1 did not demand phosphate for production of amylase.
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WM e+ (1) Nutrient broth; Bacio beef extract
1%, peptone 1%, NaCl 0.5%, pH 7.0.

(2) Glucose peptone water; glucose 0.5%, pep-
tone 0.5%, K,HPO, 0.5%, pH 7.0.

(3) Trypthophan peptone water; trypthophan 0.1
%, peptone 1%, NaCl 0.5%, pH 7.0.
(4) Nitrate broth; KNO; 0.19%,
extract 0.3%, peptone 0.5%, pH 7.0.

(5) Carbohydrate broth; Nutrient broth o}
BEE ®/H 1%, pH 7.0.

(6) Litmus milk media; #FHgEst Mgl litmus
WS sk 3 PFRERE.

(7) Soy been and starch media; 7%9 A&EiHE
0.29% NaOH 75k e 2 1R boiling fhdigt 2ol
soluble starch 3%, (NH,);HPO, 1.29%, KCl 0.02
%, MgS04-7TH,0 0.01%, pH 7.0.

(8) Sodium cloride broth; nutrient broth ¢ NaCl
& & M E B

mEMisHh © (1) Nutrient agar; nutrient broth <
agar 2.5%. -

(2) Starch nutrient agar; nutrient agar<} corn
starch 2~3%.

(3) Glucose nutrient agar; nutrient agar <] glu-

Bacto beef

cose o] 19%.

(4) Nutrient gelatin; nutrient broth <] gelatin
20%.

(5) Glucose nitrate agar; glucose nutrient agar <]
KNO; 0.1%. ]

(6) Glucose asparagin agar; glucose 195, aspara-

gin 0.3%, agar 2.5%.
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(7) Potato media; T BHES £& ¥
=h§ 0.1% HgClooll 60 3/ BEIET # 7K¥ BB
=hal kEesto 3 ERKBET.

(8) Soy been extract agar; KT 50g ¥ 11%&

hustel 1BEM boiling MMl agar 2.5%, pH
7.0.

(9) Lead acectate media; nutrient agar
acetate 0.05~0.1%.
(10) Wheat bran media; wheat bran o] 170% &
K, MEREY.
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Fig. 1. The Electron Microscopic Photograph of M-181.

(2) Motility; motile.

(3) Gram stain; positive.

RPN MEED ¢ (1) Relation with free  oxygen;
aerobic.

(2) Temperature relations; iy, 37~38°C,
100°C 2 1043 ushsh = 4

(3) Optimum pH; 6.8~7.0.

(4> Liguefaction of gelatin; positive.

(5) Hydrolysis of starch; wheat bran media <

ik A9l amylase activity &= DI, 25,000~26,
800.

(6> Litmus milk medium; peptonized.
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Kolthoff Buffer 6.0, fifii 40°C, fERIRET 30
el glel A .,(Hilx 1% soluble starch solution
o] pidin(ec ) o 2 sReh gl et
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(7) Reduction of litmus; positive.
(8) Katalase; positive.
(9 Urease; negative.
aom A
(11) Indol; negative.

mmonia; produced.

(12) Hydrogen sulfide; negative.
(13) Nitrite from nitrate positive.
(14) Acetyl methyl carbinol;
(15) kR tbiyol 49 7wl
tose, sucrose, mannitol, sorbit, glycerin of 4 = /EM8
5—]_ ¢ o w:1

xtrin, alcohol, starch %

positive.

glucose, fruc-

mallose, lactose, xylose, galactose, de-
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Hegdy $ETE 0 (1) Nutrient

agar slant;
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growth

abundant, rough, dry, opaque, dull, white to yellow,

spreading, variations; smooth, slimg and thin.

(2) Starch nutrient agar slant;
A% A9 v %3ke F9g zone
ERE A gt

(3) Glucose nutrient agar slant; growth heavier,

nutrient agar °l)

softer than on nutrient agar, wrinkled.
(4) Soy been extract agar slant; growth more
abundant, softer than on nutrient agar forming
pigment.
(5) Potato; growth heavy, wrinkled, offwhite to
vellow, concave.
(6) Nutrient agar stab; =i} 4] =t /E¥¥
(7) Nutrient gelatin stab; liquefy.
(8) Glucose nitrate agar slant; growth.
(9) Glucose asparagin agar slant; growth abundant.

(10) Nutrient broth;
clear.

(11) Sodium cloride broth; growth.
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(1) Riss# age &+ amylase 4: 5

— 12 B[] ATE5# S A -§ nutrient broth 500cc
ol iEA HERESHS] kiR REESh3 A EiFRL ® 0.25
cc & Wesled wheat bran media 40g o] {40l 48
B AREES g mm‘l arnylase f S+ Fig. 23}
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Fig 2. Effect of age of primary cultures on the
amylase Formation (pH 7.0, 37°C)
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Table 1. The relationships between the age

of culture and amylase formatlon

o)
31 AN

C}‘)’éﬁ?ggl Wheatbran media Cultural period (hr)

Primary

culture] 24 32 f?, 48 56»7* ) _(i4
2 12 500 18, 830 24,800 25,000 18,830 17,300

I

5 110 000 17,300 22,600 20,500 17.300 16,000
20 1 8,900 16,000 18,830 18,830 17,300 16,000

=}, BHER-E 0,1~1,0ccd o] 27| 71x] .’[5?; ©}e
MY & A 5 amvlase el = MiebE s
W9t

(2) BIEEES initial pH 249 PR4E

R # 3= nutrient broth 9 initial pH ++ HCI 3}
NaOH = %fzr stz A Este 20 B i
58 A-S AFbel LR i o e Flg 2 e},

(0]

ZoaeoT

sy 6.0 64 L0 .4 50 &6
PH
Fig 3. Influence of initial pH in primary culture
(at 37°C)
14} initial pH 7.0 = #1544 Aol 7 BiFstd
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Table 2. The relationships between cultural
temperature and period.

Cultutal , Cultu1al period (hr)
temperature | - ;
o) ' 2 48 IR

0 ),200‘ 8, oooi 16,670 20,000

B 5,000 12,50 20, ,000, 12,500

% | 7,670 16,670, 16,000 11,300

37 9,670 25,000 14,000 10,670

40 10,830 16,000 12,500 8,000

45 12,500 5,000 1,670 800

HERE &) S B ke e
= amylase /HE wh2u} Be] ighdl el
R amylase & activity & &3] = =21 KBS
G 28 = BE ) amylase rERRel BIES o
THRY B RERIERLS wA | #elst,

(2) i5hbe] BRI

NEEBE, K, KUk, S99 £ By
B 5o amylase /ERMBE e 2
M-181 r] ) = NIEREe ikl A 7}’2} 20
e 2 B /RS NS
HEORAGEE Ax pAEBHEe R Y
4 2t amylase fZEGel BTG L™ AU alkah

}u

i \"-:; 7

o

Bilwe ming HEdE A2 TRt 9A
= 10%, RWIAH-S 20%7 X st 5 Wgpist

doat Y HEYS 0.5% HinlAE HE
Qow Wik

3}
4 RAREE00°C 2 3023

2%.000

Wt T

26800 Y

3
N

130 15 59 175 200
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Fig. 4. The relationships between amylase acti-
vity and quantity of H;O in the medium
of wheat bran.
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g M4 HER e N1SEDS AT
st A ik alkali o 2 HHHT 2SR

mRE s i IE BeEd 5 94
ANEEgh #AkEhE Wi 170% Ri%7t A F
k=t

(3) fEvSBES UL E

XEMEAE 5mg% RN Howel bt
% WA FiRke e e
Table 3. The influence of inorganic salts in the

media for amylase activity.
(added 5mg%)

o amylase activity

salts amylase actw:ty( D30, )
Control 25,000
Fez(SO‘)a QHZO 22, 600
ZnCl, 22,600
AlCl; 25,000
Pb(C,H30,),+-3H,0 17,900
NaCl 25,000
KCl1 25,000
MHSO"’THQO 23, 800
MgSO, 25, 000
BaCl,+2H,0 25, 000
CO(MNO5)46H,0 20, 600
SrCl;+6H,0 25, 000
CaCO; 25,000

Lead acetate = {uniiine] A = HishA [He
fdem AlCL 9 MgSO, %o MY =

99 3 KCl o+ NaCl %2 1% 743 o]
Yo B s Efde EEEUECT &S A
BaCl, & 0.1%<14 U3t om CONO3)6H0
= 0.85% #Wmsg-& =l E Lol =A ey
SrCl6H,0 & 2% A CaCO; = 5%l 4 & #F4/0:
EHEE F=x gg=h

'J P e O]

gl

BEE o = = KH,PO, ¢t K,HPO, & #4% v
RAewmEE 9 e GEst ddet.
% %K
EEY M-181tkel A#Bry MES Bergey's

manual®el] =gl b wd @ISR Sl B
potato <] A& /l:Y§Sh= M
3} acetyl-methyl-carbinol -& /EFRst e W% Hiis)
= B. coagulans &+ B. polymyza 9= 7% NaCl ¢ &
1iste broth ol 4 /1:¥53}= ®ia} lactose o) A /L
32 o B %ol RiRmsbg ot B subtilis o %)
g Bge] wg+t

o 3 B A e

macerans ¥ B. firmus 9=

I8 amylase & @Sl = o
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2 ks B. amyloliguefaciens Fukumoto 2} B. subtilis

var. bisticus Nagase 8} &= HoS &  /FKSHA B

Mol claw FIH®SL s B, subtilis var. amylo-

liquefacus 2+ '= maltose 2} galactose 9 A 4 ER3}#]

eforl mannitol o) 4 sk e K% /LAY HEEY

QA &U¥e] amylase /iR o 2 K

<t 4 strains =& starch Vb maltose o] 4 A:ERs}H=] &

= W o] thech,

M-181 % 2} amylase /S 53 g8 EA 3o
jdiuﬁ«ﬂ*{f’fii 2R WMHRE 2MEMRe &K
s} BRG] HERER Aol BFsE e ®

i%%sl i pH= 7.0 0.2 & Ao Fks g+

AR il initial pH & 6.8 3 3+ o) RIS

Ao MY pHie 8.6~9.0 07 #elgd o

vl 1t S W amylase /BRI & T2

oF o
L%-'E'

X’l

=) 7ol gleieh. BV WK Gl K amylase
RS HEC e JEMETE ] ot HES E=E
% 9 gl

M-181 ¢} s s 37°C 7 firigel gl.av of W
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Y3l eh. Beckord #0192 2.%0] 4hmest B. subtilis
No. 23 & /gt WREH o2 KRS §H5
ol glel A shgEfgel Eished B NREE I (KHLPO,
0.15%, K,HPO, 0.35%)-& 1759 #/ks =]
amylase /& k2 gt vhe Wik QoA i
NIRRT RN Higgel]
el A HEgel ME LSt i o M-
181 ¢ KR & HRiE o z"fwM] ‘43 HEE B
=2 rmLQ T R T BAAEL hEpe ﬁkf&gﬁ] i}
et Zob wEa KB 170% Rkl A BIFsig <.
Hotel mrsmEgipel A % Ca, Sr, Mg, Na, Mn
#:o] amylase 4:E S BT = Wallerstein, 19 73
Aogel kst 9ot M-181 9 /s Bt =

B. amvlolzquejaaenv,]

8 i EY # amylase /RS Gyl S#E S e MBI & gl
# =
Wit ol 22 e @9 amylase 3 OE s EHE MA181 & Ayustd o WEY U DiE E ol
slof 4 amylase '‘REEF S #ESI G =
3. #ile B 2t
(L BiBx M-181 2 B. subilis o st =,
(2) Amylase ‘FEEf] B = s AEREM HITsHs et
(3) AFepbhsnhel] Best 212 amylase activity &= Wohlgemuth ¥ o = jiiizshof D’-}O’ 25,000~26, 800 ]
ke
(4) smel e B2 oA gt
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