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Table 1 The comparison of the productivity of «-amylase from the higher

producing strains obtained by different methads

= - Fo g R
i # & # Productivity of @-amylase (UJ/mi}
Method Strain Fep. | Fxp. 2 Exp. 3 4 Average
SN40 291 351 295 312
sN42 292 288 265.5 281
3 G 8¢
PRI+ A §N43 2 EJ 2 260 280
) SN48 325.9 349 317 330
NTG -+ sclection SN421 301 2745 300 291
SN451 322 337 309 322
SN46t 335.3 340 349 341.3
4o B RS U4 285.5 264 311 266
Uv-induction U1 — 331 317 324
S14 206 186 185.3 192.5
B $29 291 251 265 279
Selection 836 243 257 239 216
518 261 191.5 241 231
*1 BF7658 323.5 345 327 331
Conrrol

2 WEWR KR4 PR
‘fable 2 The productivity of a-amylase ot
selected strains by NTG treatment

160 7.8 08
148 7.0 267
561 7.8 251
151 7.0 297
392 6.5 286
471 >£.0 308
982 >80 316
147 7.6 303
68 7.3 306
981 >8.0 315
53 6.5 277
145 7.0 299
120 7.4 303
472 6.7 302
143 6.3 294
7l 7.6 326
BET653 6.4 277

B ST 24 /AN 44 UDRE, XS EIERAY
45 BF7658 ftE LA o {H =R

SE(BR 472 S8 BF7658 FEMEET
HE. EHENEAHRE LHMEER
W mKI A, A ESEiE
B o H Rk 981 PRI BN R, BEAKX
RN HEHEEE T BF7658,mA
P RREREK Y

AV 98] EERRE S, EHAH
15 BRSRTUANEY , PR B FRERT B
PREOLRE., 5K, SERNEEERET
BEEERSE, ERHRST,TMAFHR BF
7658 {Efg X @R A #ES R, BHMEA]
e EMTETR SR EK, M 15 8HE
B R ACER AR K1 FIKS 3 B {E
— 4 PeEEACERIGTRE Btk /B AU H B
0, I A TR P R KR BER R B RR , 2
R H54E 300U /m! DL 1,43 /N ERE B R R
A R B ERAA TR (R
5)e EHHESKEFEEERKERT,
1 100°C Kigh 4RT 5 4 BhaR K R EE R
FOmE B, ST 15 AR, '
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Table 2 The infleunce of phage BS5 contamination at different time after
inoculation of Bacillns subitiles BF7658

| . .
Wt e Titer (pfu/ml) u Bt (U/ml)*
o p
Time (h) Activity of a&-amylase
24h 44h
#H Control — — >5.0 315
Q 9.4% 10 5.7%R10° 6.8 73
3 3.2% 10 5.0 10° 7.0 0
9 .8 104 9.7%10° 7.2 0
17.5 Laxaee 3.9% 108 6.7 135

* LERERTE Y 44 /v, Fermentation process completed after 44h,
AR & BSS A3t % 3x 10°pfu, Phage BS5 of 3X10° pfu was added at different time,

W4 RN NI SRk PRI R

Table 4 The comparison pof @-amylase production and resistance to phages of
several resistant strains in fermentation

it Titer (pfu/ml) AizrE F1(U/ml)

ﬁs B lﬁP}fii c{* pH Activity of

train g 24h 44h e -amylase
151 BSS LEXI0 1.3% 10% 6.7 245
962 BS12 2.0% 177 6.7 107 7.2 288
145 BSS 1.3x10° - 5.1 10 7.0 270
472 BSS 7.9 10 N 6.4 103
71 Bsi2 9.5% 108 2.8% 107 v 295
160 BS5 N 7.0 10® a7 275
471 BS3 N L8 108 7.5 263
120 BS3 -N 2.8x 10 7.3 270
681 BS12 1. 1% 10° 9.4 10 7.6 285
981 BS124 BSS 1.4 108 L6 I 8.0 306
BF7658 0 i >8.0 315

A 3B NETAEME. The same foomote as that of Table 3; N denotes undetermined,

Bk B S IR AR ACOR, PERETE DK
A FEEE EAKE, RENEE R R,
B A R S I AT B 11
BB Sk EE TR, TRW, i
MR KRR AR, BETURS
B

K1 F1KS BiHkEE > DU 4% 4 (R
3PCRAIRG , B RAAE 6, K5 GEF
ErES K, BRERARE 5
chIBR (L, f pH R4 6.5—6.7 TIHE
AR TREACENERS S 4m

ME T A EER TR BES,
B2, RIS KL 71 K5 2Eikk
BELUHLAE M AR O - SRR F KR
T R EMRRUEE, Bt 15 ek,
BRRFA R, R 4=,
Hesh, RAOVEAEDHEE—MRE
YS, HEE R 10° pfu/ml BB HINEEIX,
FEERR YU = BE7658, B S ET
BT Wy Bl Ak e T B

Bacillus subttlis,

* ARUEREEE. RN E.
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Table 5 Uhe fermentation of two resistant strains

%‘mf‘f ’%mfi; :k N 2ty Titer (pfu/ml) i mﬁ{iﬁf’:l)
) K Oh 43h w-amylase
Kl 0 U 7.7 301
K1 BS3 3. 100 ] 8.C 294
Kl ©opsto 2.3% 108 0.4 1.0%10 7.7 316
Kl BSL2 1.8 104 2.6—3.9% 10! 7.9 310

Kl BS3 4 8S10

+B512 2.8 1 w1 N 294
K3 0 v} 7.8 294
K3 833 X 1g [3—35.8x10° 7.5 304
K3 BS10 2.3% 10 1.5% 197 7.7 323
K5 BSIZ [.83%10? ¢ 7.7 295
K3 BS3+ 8810

+ 8512 2.8% 1 LE-1,53% 10 5.0 324

*e KinKSuinbBLBER

Table 6 The fermentation of strains K1 and K53 in pilot-fermentator ot 3 tons

&K T Activity af a-amylase (Eifmb}

& Strain * pH !
FH) Average ‘ A Maxbinura
|
Kt 6.9-7.2 f 329 342
K3 6.8-7.0 | 351 411
RF7658 ‘ 54

W BERESTERAKES(%): GHE 6.75,FEXE 5.5, Na,HPO, U3, (NH 350, 0.4, CaCl, 0.2, %
|AF 17001, Hoh gt S00L, fEASRE 910 AadAEEm: AR 1:0.5(v/v); Ha 14—15 /],
Medium containing soy {a) bean cake meal 6,756, maize flour 9.759, Na,HPO, 0.89, (NH.)‘SD‘
0.46%, Cacl, 0.29% was used in 1700L in fermentator of 3 tons and 300L of the same medium

were added after inocuiation from 9—Lih,

PR ERBTTER, BT INRR R TS B,
RZEE R BT RX R RERERNE
B8, XHARBERIIFA, dEMH

ABE,HBFREE.
# ® X W
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SELECTION OF PHAGE-RESISTANT STRAINS OF BACILLUS
SUBTILIS FOR o~AMYLASE PRODUCTION

Yu Maoxiao

Na Shumin

(Institute of Microbiology, Academia Sinica, Beijing)

Dong Kouhong

Li Xinmin

Zou Xiliang

(Wuxi Enzyme Factory, Wuxi)

Using N-methyl-N’-nitro-N-nitrosogu-
anidine as mutagen and phage-treatment
with 3 different phages in combination,
two resistant strains were obtained from
2500 isolates. Resistant strains K1 and
K5 in the shaking flask fermentation gave
q-amylase yield as high as that of the pa-
rent strain BIF76568. After 15 passages of
the culture on agar slant, the bacteria still
maintain the obtained features (resistant
to phages and high yied of ag-amylase).
The average yields of g-amylase of K1 and
K5 strains were 320 and 381 units/ml,
respeetively. The maximum production
of the enzyme of K1 and X5 is 341 and
411 units/ml in 3 tons tank, respectively.
And the parental strain BF7658 gave ave-

rage yield of 354 units/ml under the same
eonditions. This indicated that strains K1
and K5 are desirable to be applied in fer-
mentation production . In addition, we
have found that one of the contaminated

-bacteria from the fermentation broth was

lysogenic and was able spontaneously to
release phage at high titer which can in-
fect the producer strain BFT7658. This
phenomenum is worthy to be considered
in the fermentation process,
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g-amylase producer; Bacteriophage;
Bacillus subtilis
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