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o Eﬁhanéement of B-amylase production of Bacillus polymyxa by S-Al, an amylase

' 57: 1-5. 1979.

inhibitor. Orvaua K. and S. Murao (Department of Agricultural Chemistry, College
- of Agriculture, University of Osaka Prefecture, Sakai, Osaka 591) Hakkokogaku

- S-Al is a potent a—émylase inhibitor produced by Streptomyces diastaticus subsp.
7 - amylostaticus no. 2476. It is thought to be an oligosaccharide composed of 6 molecules
.. of glucose and 1 molecule of S-AI-X (unknown structure). A small amount of S-Al
(5-10 1g/ml) in the medium enhanced the S-amylase production of Bacillus polymyza
. no. 72 by about 2-to 3-fold. Addition of S-Al at any time before maximum growth
-~ ‘'was reached was most effective and thereafter the effect gradually decreased. This
- effect of S-Al depended on the concentration of soluble starch in the medium. The
~ whole of S-Al was not involved in the effect, because S-amylase hydrolyzate of S-Al

- - (glucose-S-AIl-X-glucose) showed the same effect as native S-Al.
" - B-Amylase was purified from the filtrate of the culture with added S-AI and its
properties were compared with those of the enzyme obtained from the control culture

" without S-AIL

i Stfeﬁtomyéé& diastaticus subsp. amylostaticus
S mo. 2476 i3, a-7 17— ¥OKRNEEN S-Al %
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| BT REREAULAY 1 BT E - THRSN S
- BFEL,5000—FED oligosaccharide Tk 1 (Fig.
1, X1~ BLXURRE), SEOKEY, Bk
EEO a-7 3 5 —+¥ & glucoamylase O &% K RH
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L ORRINTV.YS-AI O D & S ISR RO R
BoOMBR, chd7 75— ¥oERRALORRIcS
KRR AEEZ 3 LI h 3.
T, E#513 S-Al Oz OEEEREAFELT,
17— ¥ HRERY IR I BT EZH
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Postulated structure of S-Al.

B Fig. 1.

No difference was found between the_ two.

HABIR L. Sbb, S-Al BRRINU A
WTHBRET Z_C it & b, Bacillus polymyxa no. 72
REBIEL B-7 3 7 — ¥ EEEERE, BRCER
Tz EnTat. A5, ZOBROMEEIZ DN
ThHRFEMZ 12 RER).
COEIBRROBET, B-TIS—FHEERZE
S-Al 2EUEMTERT 2L, B-TI57—¥OHE
2, BEBVLORKERLUTERT 2LV RRE S
BesBbohi. RETR, B-7 35— L O&EIK
N33 S-Al OFRICOVTHRE LR A HET 5.

R B ¥ K&

HEEH ICERSGE ERCB LT B. polymyza
no. 72 3, B M B-7 3 5 —CYEERE LTEELD
DML DDTHS. 0 EAREEH#E LT 4.0% soluble
starch (RXEHESERD, 1.0 % meat extract (Ft#h
38, 1.0% <7+ v (Polypepton, AH H&(LZEE
), 0.3% NaCl, pH 7.0 £\ 7z. %813 500 ml
RO 7 5 R alc LitkeH# 100ml 2Ah, chicd
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LB AR L MBS 2% (v/v) ORATEE
L, 30°C TiRE Sk (120[E/5) %1F-7-. MHE
12 U TR MR L7 b DA, MO

(10,000 X g, 10min) ik DEKERE L LBIC

DT B-T 5~ E OB ERE L.
. BTRES—-EEMORME B-TIi7—-¥HEHR
starch 2EH L UTHEREI© 2RTHE (maltose) %

~ . dinitrosalicylic acid (DNS) &* TRIE L;CFK?bf:-

KJ5i3, soluble starch (# ¥ &{b3) % 20mM Y ¥
BREEE (pH7.0) it1.5% (W/v) KERIE%
¥ 1ml i, BEEM 0.1ml %%, 37°C TLOHM@F
i, B-T 15 —¥EED 1unit 1, LREORTI

- | AMic 1 pmol maltose EERTIMERLERL
- S-AI WS FN93 S-Al REROFETH

BB 720§ 7o, £ QELEER bacterial
- Vliquefying amylase (BLA) ’i—ﬁﬁ b\’Ciill’/i L7z.®

: -”x M ¥ §
S—Al Oﬁﬂﬂﬂl! :
L INBEOKE  B. polymyza no. 72 O B-

LT IS5V AEEINT S S-Al BEOEEL Fig. 2
ICRE. S-Al Ik &k 3 B-7 3 7~ EOEERRII 0.5
pg/ml @ﬁwi&ﬁ@ﬁ%mcmwfé%&bbn % 10
pg/ml THFIL, # 90 unit/ml & NEOK 2 ~ 3 4%
Bo B— 3 ,‘-4z‘z;>¢Eé<m_ B, WOLEELE
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'Fxg 2 Effect of S-Al on B-amylase produc-
- tion of B. polymyxa no. 72.
B. ﬁolymyxa no. 72 was aerobically cul-
tured in the medium containing various

o

‘ B-Amylos‘e ‘activity (x10-} unit /ml)_ ‘
(-]

" concentrations of S-Al. B-Amylase -act- -

ivity in the culture filtrate was assayed
after 96 hr cultivation.
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Fig. “‘3. Relation between addition time of

. S—AI and f-amylase production.
B. polymyxa no. 72 was cultured under
.__. the standard conditions. Two mg of
S-Al was added to the cultures (100 ml)
at various times. Samples were taken
at various times and B-amylase activity
was assayed.
B-Amylase activity symbols ; —{—,
control ; —(O—, S-~Al added at 0, 8 or 16
hr; —Q—, S-Al added at 20 hr; —@—,
S-Al added at 24 hr. Cell growth is indi-
cated by triangles.

KOEERH (Fig. 388 &, WTFhofiimcin
THELZRBHOIITh - 7.

2. BIREA EaRERRC S-Al ZRBES
20 ug/ml LB LI BMT LK DMEILI
(Fig. 3). S-Al RBHEOLEBEMNRKALELZETOHY
(0~ 16 B ITMZ 7= BA B LROEERL,
EBHUBORNTOHENRIBH OB, £0
BAIEHOBER L - bR IR L.

3. Starch BEOKE AHicksp-Ti5—
Y OHEFEICIT soluble starch BN EEL EEERL,
starch NELELIZ VA, BROEEREBEAER
SN, £ T, starch WEFD S-Al $HRicxdd
ZEBCHOOTRN L (Fig. 4). S-Al (5 pyg/ml)
&3 p-735—EOHER, WIho starch REF
THRONI:. NBE S-Al BN TOEERD L
ITEWEE starch DHHBAE O, S-Al ORMTH
Exh 3EBERIT starch BEORENVEEZ KRS,

4. S-Al OWR  HibiciRL7c S-AlI DR
DN TE AR % Fig. 5 ICRT. Eiho S-Al
B3R AW % 100°C T I5HE WKLY, BLA i
XHd BEEEE L DR, BINLI S-AL 35
TEOERSBBICRST B, COREELT, (1)
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. Figﬁ 4. Accerelation of 3-amylase production
: by S-Al in medium containing different
" concentrations of starch.
" Cells were grown in medium containing
- various concentrations of soluble starch.
B-Amylase activity was assayed after 96
- hr cultivation. »
[, without S-AI; MMM, with S-AI (5

- pg/ml)
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Fxg 5 Decrease of S-Al activity in the
- culture.

- The cellsw ere cultured under the stand-
 ard conditions and S-AI (20 pg/ml) was
. added at various times. Samples were
- taken at various times and the remaining
- 8-Al activity in the culture filtrate was
"~ assayed after heating the sample at 100°C

- = for 15min.
S ;f—O—— S—AI activity ; —-A— Cell growth.

'mﬂbt S-AI PHEPDPIBARRICER DA h 3.

. (2) S-Al BEESh B-T 15—¥iLX D B

 NRETIENELOND.Y LHL, OREPSHK
BMEOBRMTRONB XS, B-TI7—EHIFLA
EHEEINTOROREICELNTS, S-Al FEHEHE

- Table 1. Effect of fB-amylase hydrolyzate
of S-Al on B-amylase production of B.
bolymyxa no. 72.

B-Amylase activity

Addition Cunit/ml)
None (control) 42.0
S-AI (2.5 ug/ml) 92.0
Hydrolyzate 92.8

B-Amylase hydrolyzate of S-Al was prepared
by incubating S-Al with sweet potato -
amylase at 37°C for 5 hr and heating at 100°C
for 10 min. This was added to culture medium
at a concentration of 2.5 ug/ml as native
S-Al. Cells were cultured for 96 hr under
the standard conditions and f-amylase acti-
vity in the culture filtrate was assayed.

BCBALTOIREERTSE, (1) OFFENMR
WHOELEEINS. Tibb, S-Al HEERRIZER
DRAFNTERLTO3dDEHEINS.

5. S-Al OB RHOME  S-Al O RO
RBICZOLBENNENLESh%E, S-AID B-T 3
7 =¥ R ERNTRE L. T4bb, S-AI R
B-7 15—~ EHICLD maltose (F-1) 27F
& S-AIX 2&AKES (F-I, glucose-S-Al-X-
glucose) 1 FIMEN, R BLA X33
BEEEREALHRT B (TR 3 B LURRR).
DEGHOTINII, S-Al 250 g % 5mM FrREEH
(pH5.0) 2ml KWL, ChicHEOBR-7 35—
+ (Sigma) 5 ug =MZ, 37°C, 5REKRGE, 100
°C T MBET 3 LIt L DfF-7. Table 1
KRT LS i, FRBOBMICEL - T S-Al &[EHE

BHENBD Sz, maltose DA TIIZ DX S IHE
BRBHOLNT, #-T S-AIX £25A77 F-I 8

S-Al LEUSIRERTCEBHOLEL 7.

S-Al FIFFCEEZND S-TE15—-FDOHER
S-Al OIRINIC & VHE Xh AEERD, WK OB
REFL DL ES ML, S-Al ORISR %S
3 LCEBESHEEIEI OGNS, £ T S-ALRnigs
BOHEEIhIHRLEUL, 2oL BENOH
ADLDEEBLI.

1. EEROB  B. polymyxa no.72 % 5 ug/ml
D S-Al ZEAICEEMT, 30°C, 96HIRE 5 R
BHRERNIERSE S 2RV, RBMERTT-
72 HUFE (RER) THMLL. b,
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Table 2. Some properties of B-amylases I and II produced in the

presence or absence of S-Al.

Control culture

S-AI (5 ug/ml)

- Specific activity (unit/ODaso)
Optimum pH
PpH stability

_ Optimum temperature
Thermal stability
Isoelectric point

" - Molecular weight

" Inhibition by PCMB

149%, 145** 150*, 149%*

7.5 7.5
4.0—9.0 4.0—9.0
45°C 45°C
below 50°C below 50°C
8.35%, 8.59%* . 8.35%, 8.55%*
44,000 45, 000
Yes Yes

Lo * Values of @-amylase I
. ** Values of S-amylase I
. Other properties of f-amylase I

starch iCHd 20k, MZE, DEAE-cellulose,
CM-cellulose 4 & /3 s n~=t &5 7 4 —, Bio
- gel P-100. 7" /v A58, Ampholite (pH 7~10) £#£8E
KAV P-TI5—¥ L LTHRERMND BALR
S BRI, SEROEBETRIE -2 D08, f-amylase
I & B-amylase I @SNt I, TRVTHGE
| REERIcE—cEB S h, BERE 1 b5 OREE
FEM) 13 I A% 3.4X10% unit (UYL, 19%), TH1.7X
. 10% unit (XFE2.1%) TH -1z
o O3 LUTHLNI: B-amylase T ST D HE
TIM2:1THY, TOMEIZ S-Al BMRIEREOHA
ERALTH 7. Tibb, S-AIHChs 280 B-
735 —COEEFEARECHERL TS C ERE
e
L2 BEROBE  REUEEBRICOVT, ZOHEE
L RERNOLDEEB L. ThODRREETLDHT
-~ Table 2 itiRd. S-Al T L CRRINE THERE
ShaBRicd, BRILPNELE $8L8 oFR
HOThAEETEIRD >N, T,
= -

S-AI 17 ¢ 5 —¥HEHL LTO EHOMbIC, &
EHoRBc R LTHLEELRL, HEOKRMNT B.
polymyxa no. 712 @ -7 I 7 —¥HEEZFEEITHK
Xt 41, S-Al ORL AP ICHEMCHRE
TBHZEREY, -7 ¥ 5~ ¥DERPEEANDS
W, 52V RERNES XUBEHRAOT I5-¥0D

L BBEVSRIRONT, AEBZARVEONBY
. olpIhB.

and II were same.

BB, KERTL-73I7—¥EED MECHN
DNS ¥ TR, BET 3 a-7 3 7 —¥Eic X 28
NEZOND. ULHLEREEAOI:REOKE
(1) starch 2&E & Ui BOHRBENN0%TDH
D, ZOEFRBMITEAE maltose THBTE, (2)
Z DiEM:DS p-chloromercuribenzoic acid TIT LA &
OB EDHLEXT, FEHORBE, a-TI7—¥
OEERREATX 250 LBbN 3.

Fi, BkdH A3, SSAIOB-TIF5—¥itk 3
SRy (F-T, glucose-S-AI-X-glucose) #s BLA
N AHEFEEERIBTVIC PPDOLT, B-T 3
5 —YORMECELTIZ S-Al LEUEEERTET
b5. CORRIZ, F-T 5iKi3 S-AI-X »% S-Al
OHEEAE LTORICERRREEROEG TIRL,
BEHOABCHAELOEELR O LERRT
HDTHAS. : :

B ¥

7 3 7 —~HHEEM S-Al 3—&® oligosaccharide
TdH 0, B. polymyxa no. 72 © B-7 I F—¥EE
L, FRdZEEPHRERL ..

1) XBOB-7 I F—¥EER 5~10 ug/ml O
S-Al OIRINT 2~ 3ficRk L.

2) S-Al DT OHRIT, EOEFLREICET S
T TORIDBBCENTH -7z, T, TOFHRIIEE
W@ starch BEICEESh, HIETRZ LBV
BREOHH L VYRETH » 7. 17, S-Al IKINT
Mg 2BROEI, HL> starch BETKE D 7.

3) HmIhic S-ALR, ERYHTREICZOH
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