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S EE RS H BRI R R No. 10-1, 5,55, HiRfFR, EZER
BB, HiER pH JIEY 3.0—13. 0, BEEK pHI0.0—11.0, HEFHIEHME, EIE
iR e P AN R S S, BERERARE: BEXITER,. RRAESESR,

NaCl jgEF 2.0%, WNa,CO, {EEH1.0—1.5% (pH9.9—10.5),
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X@BiE EREARE e-EhE

R RERMANRLEZ—, hi
REENBROESS. HEMELET
R RS, BEE L ERE, AETEX
BEHFHENSRE, WikEniELhz
—o XABEIERN oH ZEWEAEHE, 5
H At EsE & e BRI EmNA, AT
AL B, DIRERERE TN
Hxig, L HERURERBETHEE
WEASENEE N Y, 1972 £ R FE
TN f-EWEEL & E pH 24 9.29,
Mot 2B ERIFTETERE
pH10.0 (5 «- i Y EE™, MR ARESE
T pH10.0 1) a-TEky ™, MR 22 TR/ BERY
Bt e-lekEEEY, 1989 £, Nakamura
P FUR T WM v Bs IR FUR LM,

ACIRE T Rt ik 5 T Rk B &
B, Tk, e R E R R B i
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(—) BEER
HATAREMRELRERSHER
X 4k, ST IR L & SR ARG

JETERIK o
(=) BRERHSBMBEHE
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FrE (g/L):; "iEHEER 200, ERER
e (polypeptone) 5.0, B2 8Er 5.0, K,;HPO,
1.0, MgSO,-7H,0 0.2, NaCl5.0, Na,CO,
10.0, Na,CO, BIMKEE, mﬁﬁf@’%‘o 12 &
BeFIEM 1S %(W/V) FEFE,

LEREREFTER KD, B—FRE
BEEHEERTER, T 37°C 5 21448
/NI, PR ERER PR R 2R alifl. Ai{LRIE
B TERSER s, B KI-L B#,
H % R EER T BHEE N BREKEE
BT E R R R A BREEFRE,37C
W% RERWA, HEEE N, IR ERE
FEE o

(2) BEHREREE

FEREMARAEZ E EF I
(ENABDYR (—MmEH mEeis”
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AXTF 1990 52 H 5 HIRH,
* A BEAEFERREZEESHUTE.
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(n) Hishl#E

250ml =FfEdEE S0ml BE5RE, B
FARTE &, 37°C IRIHEESHE 24 R
FHLIRHEMBE 1%V VYR T % 500
m ZAR(AR100ml SR &), °F 37°C
RFHFE 30 ANE 5 10000 X g B0 20
o BxREEK, BLEERTEE|MA
(NH,),80, % 75% HHE, & 4Cc IR,
BRI Y, HE T /BB ik (0.05
l/omL Na,HPQ,-NaH,PO,, pHS.0) 1,
MRS AR ENT, BTG RER R
BB

(73) MEHME

RIS (BT S E B G 0%
I KI-L EREEk, B 720 B 6eE
HUE Ao HUEFFKE 100pg 3E
W E AR 1 R REE R,

() *BFHea

T 37°C HiELHBREBRKE 5 &%
tedn, T AR RN RIEE, 7E What-
man No. 1 J84% FENT, BHIAZ AR
CES MpmE: K (12:5:4,V/ V), Fj AgNO,
BEFAEE,

U\ HEAEME

¥{# 1555 Robye A3 French JFE:id
BE R R R RIR TR EL,
¥4 0.2% (W/V)EHmk (BT 0.02
mol/L., Na,HPO,-NaH,PO, £rhjk, pH
7.5)c ¥ 10ml F#H A5 rivil 7 B AU R R
mE) 50ml [K¥rh, HEER. 50°C KR
60 e, WERRREIRBIEE pH6.5,
F Perkin-Elmer 241 BYFEYR{L 3] KE 3¢
B, REFSERENNEH NaOH #
WIHE pHI10.0 FHEFEE,

(v AN

Al I s RO T e b LR
™, EEEOBAERKRRELE
B 5, ¥ E# 2 Sigma Chemi-

cal Co. f=f1,

4

=t

S

(—) WE#E No. 10-1 gy4&4F

Pk No. 10-1 @Rz LHE K
ST BRI RS, M 258 BBt ik
T BB 1E R U MR o I A M AT AR,
EEL, RS, EZR A, Bk
BE, "KEANBEE. BEOTEY, &
FREHERE R IR, BEE K NaCl 3R
X 5.0% (W/V), NaCl KE = F8.0%
(W/V) RER, %R pH 75 B
8.0—13.0, &EE K pH 4 10.0—11.0,[F
TEHBHE, X TIEEEENS X
B ERE,

(Z) FEEs

L. pRiE R B A A R P R Y
B No. 10-1 & RFEBREEFITH
FiEE 30 NN FELL Awe FondER, H
B A W T A B R B AR 1E e R
HZRGE DEA, tEEe AEgnfa
mEEEY R EmRE R REBNED &
HE, & e RS R S S gk
K, H™FER K.

BEFERN=HBAE M (F2) &
B, S 6B BERSEN I RERRE, XH
JVEAFHEN R EER ™ 8,

2. Na,CO; BT R A= RE i 2 Wi
Bitk No. 10-1 ZE&RFE Na,CO, REH
BREE RIS, RFGEEF 30NN E, @UE
EREEERED. ANERE DER, &
ﬁ_&h& Na,CO;4 %{E%} 0.5—1.5%(W/ V)’
F Na,Co, FILPARER, Sk E &
2.0% WmM A S2HE], B G TR itk
EX, REFEN NaCo, HE¥H1.0—
15% (W(V), SN pH 24 9.9—
10.5,

3. NaCl PREEXS 40k K= EEHY &
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Table 1 Effects ot various carbon sources on growth and amylase formation
| i i R TEH
Carbon sources Growth (0D, Relative activity{%)
T EEE
Potato starch 0.840 100
N
Wheat starch 0.840 ™
A
Soluble starch 0.960 3
TR 1.050 85
Corn starch
AR M HE Ry 0.836 90
Cassava starch
KK
Dextrin 0.760 34
W
Glucose 0.650 15
=
Maltose 4.631 60
it i 1.030 15
Sucrose
A 0.765 14
Lactose

Bl - 0.e
%
2 ol 105
£ l I
= a
LS 04
3 3
B, bs 8
E ".l_-\_‘t =®
-
® |
¥E sar 02 &
2
i%
HU 0.1
0 (] 2.0 29 +.4
NaaC0; (%)
Al BEWRERNSRNSRRR

Fig. 1 Effect of Na,CO, toncentration on

growth and amylase formation

O—CEEE Growth;
o — o AEfE) Enzyme activity

W: FEBES No. 10-1 AR FEAE
KREEHRSTE NaCl REYER (B2,

J0.30

i =4
E ~
= =
g 0 100 %
o g
=
=z 200 E
R 0 =
i
E o
=
=

1 L 1 a

2.0 4.0 6.0 8.0

NaCl(%)
B2 Nall kEMEKM=RaREY

Fig. 2 Effect of NaClconcentration on
growth and amylase formation

O——OHEE Growth;
o —eo i} Enzyme activity

¥ NaCl = NaCl zRE#EIT 8.0%(W/V)
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Table 2 Effect of various nitrogea sources on growth a.:! amylase formation
i ok Hria
Nitrogen sources Growrth (0D} Relative activity (95)

Fapys T o - jﬁ

Polypcpions (< £ %) b0 | &
. I-

Yeas: Eflr?nﬂ&Oxoid) : 0.655 i 81

Bact. pg?p%n%{-ea(ﬂglfco) 0.565 l 52

Yeast eth’aCl-’j.(DifCO) 0-54> i 43

Casammrjé aciii,#{leCO) 0.195 | 7.4

Beef e:rif(ﬂs) L.255 ) 15

Bact. ﬁﬁﬁ?%xoid) 0.345 i‘ 63

Trype;ﬁ[onfz%lfco) 0408 ! 54

Soya i(ea}f ;deer 0,393 i: 2

Corn sli‘eixiziiquor 333 ’ 0

—I

i * | 2

(NH,).50, - N 0

NiLCl - ) 0

NH,CH,CO0 . - 0

NH,H,PO, + 3

+: BRAEK Week growth; —: Ji4K No gro

o, M4 KBRS SR, B5E Rk
NaCl #R[E255.0% (W/V), M ESRE
WEAH2.0% (W/V),

BEEFRRRET & # No. 10-1
PR B R SR A I F (g/L)-
TEEH 150, E4E 8K 10.0, K,HPO,
1.0, Mg50,-7H,0 0.2, NaCl 20.0, Na,CO,
15.0,

EEE 100ml ElRE: 7% & 9 500ml

wth

=AY, BR1%(V/V) SRR, T
37°C, 230r/min BEEEIEIK LRSI, R
Wl (R B R, S 20 i AR TP I ] et
B, LN pH Ak, SR ERI(E3), %
AR R A KR, B3 16 /i ik
FFpILE, 428 NNEBENR &, 53
800u/ml, HEFFHE pH REEEHLE KRS ik

A, FFEN 105 9.0, ﬁF@ﬁ'ﬁi
oH9.3,
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Fig. 3 Time course of amylase formation
by alkalophilic bacterium No. 10-1

o QE4L K Growth;
o —— @5 ] Enzyme activity;
A—apH

(2) MieEEnBEnKENtR

1. pH WEE BN Em: 38
S EYESRE Rt T R (0.05
mol/L E5EEPh-BEBRLE M, pH4.0-—5.0;
0.05mol/L Na,HPO,-NaH,PO, #E i,
pHG6.0—8.0;0.05mol/ L. H & #-NaOH %z
miE, pHY.0—10.0; 0.05mol/L Na,CO;-
NaOH £2mijy, pHI11.0—13.0),MEEE
71, MEER(E 4-A) ®H, ZBTE oH
10.0 B B R &S Ho

WE pH Mgl et L2 38 i 7T
L+ RAR G i, T 45C /il 20 4
@, REWEHT AR EBEE . WE
S (1 4-B)FEH, EEe7E pHS.0 HERE
BT

2. REMBERRBERMARE: £E
SHARARREREASTE W el G
Ho MTHERE S-A)RY], HEEnEs
B E R VIR 50°C, 30°C i, Bk A
AEEREN 0%, 60°C i, BENE
EREN10%,

Fig. 4 Effect of pH on activity (A) and
stability {(B) of the enzyme

100k A h B
80 o L]
60¢

408

—

W8 10 ® w %
. #HIE Temperature °C}

FRHE T Relative activity{%}

Bs BENRETD (A) RARER BDnER
Fig, 5 Effectof temperature on activity
(A} and heat stability (B)of the enzyme

i pHS.0 i E Y HENER, £
i 5-B fHEREERE 15 o6h, REHE
HRTEREMEETL N, URFERER
EBiE 24 100%, Maras 5 (& 5-B)&RM,
30—45°C BE7EH24 100% , 60°C R lijszd
Ko

3. BRMERRIE AT Olml K§
B510ml 1.0% (W/V) HERRIEHR
(J§ NHLOH % pHI0.0)/E4&, T37C
RE, €8 6 BB RIBRE#TRR
, RHEHRBERNELTYEEY
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Fig. 6 Paper chromatogram of hydrolysates
ot amylose by alkaline amylase

G: #E8 Glucose
M: ZZEHE Maliose

BRI EFSENZFE, ME6
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HAth s,
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HR o

4R RRRREFRE: R4
AL RN RN, R INRE 4
-y YR, BEREEE; A InEE
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¥i Mo

I
FHRITERNESE - ROBE R

& REY, 51 & & ¥ 1972 & Boyer
S Ak %I Bacillus NRRL B-3881
FeA OB YE o-re by B, X P ERAOR & B
BEY 50C, KRERNER=DREF
B, PN -, RRFEME, &N
B ZIME # No. 10-1 =& [ 3¢ ¥ &
S5 NRRL B-3881 fUEsHEH. A&
o, B#k No. 10-1 NEREBSERTE
NRRL B-3831 (S RSB A: —
REHEKR -, EEMNIEAAE
BERRERY, BTREM (end-attack) #l,
&, TORT A A REKAR S-FR¥ANE, B THME
Fi (exo-attack) MEl, HREFRITHE
NRRL B-3881 Ui SR M pH 4 9.2,
pH10.0 B ERAYE H RAEY F pHI.2 RHEY
55%, BE#E No. 10-1 BgRUBER R pH
2 10.0, pHI.0 IEETE M RF BOE RS
#90% [ b, X Wk EE No. 10-1pY
BRELCSRENHEERSN - EE.
HR XA R E RV E € 3 1T
qjo

£ % X m
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STUDIES ON ALKALINE AMYLASE FROM ALKALOPHILIC
BACTERIUM

Tian Xinyu

Ma Yanhe

Zhou Peijin

Wang Dazhen

(Institrwze of Microbiology, Academia Simica, Beijfing)

The strain of alkalophilic  Bacrerram
No. 10-1 isolated from Cha-han-nuo soda
jake of China is an aerobic, motile, gram ne-
garive, rod shaped bacterium. It belongs to
the obligately alkatophilic Bacterium. The
Bacierium does not grow in neutral  media
and produces an alkaline amylase from alka-
line media containing starch. The optimum
pH for growth is about 10.0—I1.0). The op-
timum carbon and nitrogen sources for pro-
duction of the enzvme are potato starch an‘d
respectively.  Tha

polypeptone. optirum

NaiCOs concenirition is 1.0—1.5% and Nacl

2.0%. The amylase is most active at pH 10.0
and its stable pH is abour 8.0. The optimum
temperature for reacrion of the enzyme is
50°C at pH 10.0. The products nvdrolyzed
from amylose have the S-configuration. The
final products are maliose, maltotriose, glo-
cose and maltoterrose, in which maltose the

main one.
Keyv words
Alkalophilie bacterium; Alkaline
B-amylase
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