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Studies on the isolation,activity screening and the fermentation
optimization of streptomycin-resistance mutants of actinomycete SL-5

SHEN Ling.GUO Zheng-yan, WU Wen-jun

(Institute of Pesticide , Northwest A& F University , Shaanxi,Yangling 712100 ,China)

Abstract; [Objective] The studies were carried out to provide an efficient way of discovering novel an-
tibiotics. [Method) Mutants were isolated at different streptomycin concentrations from wild strain SL-5
and under bioactivity screening,then the fermentation medium optimization of the active mutant was stud-
ied by the single-factor and orthogonal test. [Result) Strain str -14 was obtained from the streptomycin-re-
sistance mutants of inactive strain SL.-5, and the result of bioassay in vitro showed that the fermentation
broth of str -14 exhibited obvious inhibition circle of 17. 5 mm against (Bacillus cereus). The results of sin-
gle-factor and orthogonal test showed that the optimum fermentation of strain str -14 for producing the
most effective fermentation product were Millet 10 g/L, Glucose 20 g/L, Yeast extract 2 g/L,Peptone 7
g/L,Compound vitamins B 1.5 mg/L,NaCl 2.5 g/L,CaCO, 2.0 g/L. The optimum conditions were initial
pH of 8. 0,media volume 70 mL,shaking at 180 r/min for 7 days. [Conclusion] It is a feasible way for the
discovery of new antibiotics to find active substance by inducing streptomycin-resistance mutation.
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S R U W ST N AL B R G D R R
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WARBE=YEY . XTHARBMCLETZ TR
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VoS00 RS TR KR . Shima XA
FPRAETRR LR Act 1Y 7AR Y 4 % W (Streptomy-
ces lividans) JEAT 8 55 R PUIE S T 14 2 A R AL R
TK-24 BEE & MR B B IR E LR Act, FEAEF
SR DU IR 2 AR B A R P AR L il — Bk UL
FERBCR = A T LB AT . TRk % A Bt
B RIG WG 1 ARICIE MR 7 2 1 400 ] i g 4
1B b R bis (2S-ethylhexyl) maleate, H It
AOL L 5O GE 7 AR T 24 1 2R A8 T RE VTG R T Y T
BRAE D 7= AR AR R Bl A e O BT A R R AR B
TR L3 Wt 4 B AR DT 4 B0 AR 2R 77 6L X
RS TP E Rk R, B R 1
TFRBEFARME T — SR AT Z 1% .

JE IR T AR SL-5 2 Hy 74 Jb A ARBR B R 2 4 25 F
FEHT N L o B AR B 1 BRI T L = TR AR
0 25 B CH R 2 YRS AR 28 JE A o TS 4 o 6 1 . ASF
FELA SL-5 TR bR Ry H R TR AR » 5 | i 2 3R T 2 1 8 72
VAT I P O S X T TR R Y R I B R R A R
FAFARACBEAT 91 26 0I5 LAIBT R B B0 AE R i T
WFFE SR AT ROR AR IR A — B H AR R 1020 B a4k
BEE Bl
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1.1 # #
1.1.1 X EH Bk HERL R SL-5 Bgd

PPRBF L I 7 A 25 F 5 e 43 5 45 3]

PUAE R B BR B %5 K, Sigma J7 i, 19 A L 5T
A Y H ARG R THE AW .

AR B R MR ZE AT 1. 1846 (Bacillus cere-
us) T B P EREA g 3 30 AR A TR R DR B B L
L1.2 B4k el R e KRR

Modified Gause No. 1) . Al EMEER 10 g, HEA M 1
g, KNO, 3 g. MgSO, 0.5 g, NaCl 2 g, FeSO, -
7H,0 0.01 g,K,HPO, 0.5 g,CaCO; 0. 02 g, 35
14 g, ZZ MK 1 000 mL, Vy IRG MW (& Vi Vi, o
Vi, Vi, LR FI 0 -2 36 48 R 45 0.5 mg/mL) 1
mL,pH 7.2,

REERE IR Ak . OFh 1 A e Rs 5 k- B TH Z8 10K
TNk 10 g, B A PE 10 g, BB EE 3 g.NaCl 2.5 g,
CaCOs 2 g, (NH,),SO, 1.0 g, B4R pH; @ H: 4l &
WG I Bk TR ZR IR & /oK 10 g, # A HE 12 g 1R
H% 3 g,NaCl 2.5 g,CaCO; 2 g.pH 7.0,

T PR 5 G % B A PR R R R
1.2 WE&ERFREEFRNHE

YBUR S 55 % 10 4 R — S AL 5 mL T
P AR FRER K (10 g/ L) [ &2 e il B A0 A2 0
TE i BEAX F R 2) 2 T W R 4R IR ) M B A
TR BEAS I R R PR B R E 29 10° mL
1.3 HEZRMARTEMKNI S

TR PR IBC— 5 1 1Y B 25 2 00 AR A 3 Ak 1
B IR AR vp R A ) R B R R B R R A S A
15,20,25 pg/mL M55 A . B & SL-5 4k
TR0 A 0 VR A T % A A ) Joi kR o R 1
IR F .28 CHiFR 5~7 d, MU 8 7% F AE Pk IR
BRI T — A LR
1.4 HEZRMARTEMRABRNG &

H AL 5 AT 245 TR PR L AT IR E AR 0. 6 em YT
f 4 B B 10 Vo B R B AR 40 mL B P &
J B 7% 2 v (250 mL = i) .28 'C.170 r/min 4%
TF B FR . 1 LA & 40 50 10 20 1 2 i 4 A
) BRI A o 3 7R b AR S R IR G R AR 5~T d,
o ISR R
1.5 HEEEMNE

SR FHAE BEVE O I S R I TR R R T 2 TR ik R
TR Y XT R 220 T 0 AR M o ICJE RE R RR R T o
SYE 2 0 BRNR B R Ak L b )2 B 5% R FR A R 40
TR 20 DA B AR 1 R B 7 s o OB P . s TE R
A R R A P AR B AR I AR BER 0. 2 mL,
BT 37 CHERAR R IR .12 h J5 I &40 R H A .
1.6 #EBRMARTAKKBEEFRENRIE
1.6.1 FRFRRLERITE FERGH0" I
JC AR HEA A 1 35 S AL b, 4300 B SRR L EOK
By HR R R SR L R AR BE L (NHL D, SO,
KNO; R BRI A RCE Ak 0.5 ¢/ L e &
R UR TS IIN AL L DAL Rl A I RE TR A S %) BR(CKD .
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KW IR A TR AT R NR BT T BRI IR B(CKD . IR EEIR 7 d T T
PEVERS « E KB VER K RO B ARBRIR IS B Dy e kA 15,

W R 200, UASE Bl A T 8 5% 3 O IR CCKO L B 1.6.4 EHhRESREREGEKE HFE 4N
TP E 7 kR 1.5, R 3K Lo (3 IEAZ R (R 1), %k & B i 95 Bk o
1.6.3 FmAMAEARES V, L rirte WEZYREENE. R EOKEIRS Ve #H17
B E NKON IR R R E Ay ESCEU B R R SR A 3 U 3 K
SRR F I B A K HPO, Mg BRI U 18 P 1 7 B L4 ik B 1 1 0 2%
SO, JFeSO, » 4H,0.ZnS0, \MnCl, « 4H,O Fig 4 MW7 BiE R RERL )y
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Table 1  Factors and levels of the orthogonal test Ly (3') of fermentation medium nutrients of strain str -14

% Factors

K A B C D
Level WA/ (g LD WEEERY/ (g« LD AW/ (g LD WA Vi/(mg e L)
Glucose Yeast extract Peptone Vitamins B
1 10 1 3 0.5
2 15 2 5 1.0
3 20 3 7 1.5
1.7 #EBEEMARTEHMEABEFRZGNMRL 8. 0) AZFIE ML R R G T 256~28 'C (180 r/min {4}

TER 8 K e B IR S W7 e - HEAT AR ORI . TFARGEEIR 7 L INE M TR T
D A e a] 25/ 40 mL . pH 4 7.0 1Y A& 1%
W BT 170 o/min 698K A BB 3.0.5.6.7.5, 2 A oM
9,10 d J5  ME ML, I iLF LSCFED . @%1 2.1 #BRWHREERE S BEMNEERE
i pHAH - 45 40 mL A BE A0 4R pH {E 2300 = FERERE B R 509 O 15.20,25 pg/mL Y
3.0.4.0.5.0.6.0.7.0.8.0,9.0,10. 0, B TF 170 AFBSTAR L 4EA B8 5] 47 RRTHZ5 bR LLBEIR 25
v/mindE B TE 7 RN BT A DL K A0 R B R B 6 SR IR AT R O R i
mL pH H 8.0 f) & W 43 3 E T 90,110,130, JEUIA T bk SL-5 o (it isk 40 11 J6 400 o 0% o i G o e 1
150,170,190,210 r/mim #& K557 7 d J5 . W& M B str -14 FLA 50 e 30 B 0 Ve, HL  J 0 6F ik 2
WPE. DU 250 mL =AML HIEA 30,50, FUFFEAM I ERy 17,5 mmE 1),
70,90,110 , 130 Fl 150 mL %k W3 3 3L (pH K

/

oFf O

Bl 1 str-14 BBk (Z2) A1 SL-5 B Bk () K2 JRIR TR SL-5CA) 5555 MY 25 AL T Bk str -14(B)
SR TR R R AR 2 AT TR A 400 ) 35 TR iy R 77 B TR SRR AE
Fig. 1 Inhibition activity of fermentation broth of Fig. 2 Morphology of strain SL.-5(A)and streptomycin-
strain str -14(left) and SL-5(right) against B. cereus resistance mutant str -14(B)on modified Gause No. 1 medium
2.2 [REWEMSLS SHERMARTE str 14 2 WAL RIS FE R SL-5 78 B 44 5 57 57 A iy <R
BT A A BT J T € P L B G, B

AR R bR SL-5 G 2 RN 25 RAS T Ak str -14 SRR AR str -14 IR R 2 A Ik s 1,
TEU R R IR IR LR IE S 2 s, miE WEZEE 6. 5EE K SL-S ANEER . WE
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2.3 HEEEMARTEE str 14 AEBEFENR
14

2.3.1 REEBRAFHH str-14 X BB

Hem AR 2 A LLAE L FEAEEAY 9 R AR DA

BB Ry SR I str-14 %2 T V00 04 00 51 905 M S AL 410 B

N

B E A2 R 17. 0 mm; DL E KRB V8 R (NH,), SO,
R BRI s str-14 22 A% 300 R R TR 225 T s 7
RS A At SRR B str-14 R TR VR EA TG I TR TS
2 B B A v i i 2 52 2 R i T 2 RT RE X R
VPP M A3 B A AR R AR B AR AR DR S g
PR 22 5 1 . DA K T8 V5 Y R 4 e JE 19 46 T
xR PRI R R AR AR R 2 A AR
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Table 2 Effect of different nitrogen sources on inhibition activity of fermentation broth of active strain str -14

AR 7 e B A%/ mm AR M E H R/ mm
Nitrogen source Inhibition diameter Nitrogen source Inhibition diameter
S PE Ky Soybean cake powder 0 1) Fish meal 0
¥ K # Maize meal 10.5 HFEDE Cottonseed cake 0
# A s Peptone 10.0 (NH,) 2SO, 11.0
% Bl Ky Yeast extract 17.0 KNO; 0
M1 Soybean meal 0 CK 10.5
2.3.2 FEIBBRITEM str-14 X BRI A E®LY 2.3.3 RMmAITLEFRAES Vy 3TH M str -14 &

Fod WA 3 L AEBEA R 7 Rl R st 14 &
T3 TR P 40 T 0 M IR U KRy > /N KRR I > Bk g >
R T TR TE Ry OROBE = BB L G b g AR
V1) 7 AR D B R A T R AU R G 1 A A S 15 T
PR AR str 14 XF A LA IR A9 75 5K B0 AL B 5 o R 2
Ko B e s IR B 25 5 15 e AR L+ AT B T /N KA
DR AT AU IR o LA TR A5 i 105 2 9 O b TS L AR T
W R 22 AR B TR BRI P A A QR

16 _ ]

[\S)
T T

0 %1 B B 2/mm
Inhibition diameter
o0

-~
T

CK A B C D E F G
BRIE Carbon source
B3 AN [ml B X AR str - 14 & T V300 781 356 4 1 s il
AL BE B RERE ; C /AN KR T DL TR PR TE R 5
E. FORH s FL Bk 5 GO
Fig. 3 Effect of different carbon sources on
Inhibition activity of fermentation broth of strain str -14
A. Glucose;B. Sucrose; C. Millet; D. Soluble starch;
E. Maize meal;F. Wheat bran;G. Rice bran

2.3.4 BTARARASRERENELRBLER NE
3ATLAAE H o4 AP B B bR str 14 /Y R BRI B
WP R AR AR R IR A Ve > B > E A
R > 2 i R B B AR E B A O ALB.Cy Dy, BP
B AR R B E SR AT Dy A B 20 g/ L, BERE R 2

Bk e Fea I 4 AT RS I A
RBA Ve PR B T, str -14 AR Y53 m .
TOTE G MR O B L BB R I — ) Ve R A
W& PR R T IE Y A . W Zn |
Mg* " X str 14 % [0 300 18 3 1 2k AR I A 52
M Fe*™ Fl Mn*" ST AR F str -14 1/ 22 {& 1)
AR 2 TR TR O R 2 B AR . X 1P B R 4
A ZE X R PR str 14 AR R AR IEE.

30 4 B B &/mm
Inhibition diameter
[==]

CKIA.B CID.E.F
BR IR Carbon source
B4 WmmEN IR MBS Ve M IEK str-14
R T YR A0 T 5 P ) 52 W
A. P> ;B. Mg?" ;C. Fe?t ;D. Zn?" ;E. Mn?" ;F. Vg
Fig. 4 Effect of six inorganic elements and VB on inhibition

activity of fermentation broth of strain str -14

g/L AR 7 ¢/L AEA Ve 1.5 mg/L., 3R 4 7]
ARG Vi FIEEEEH X B8 bR str -14 & 00 300 14
T P 5 e 3 ) 3 30 A 3 R S KO . U B R R
AL DAV R BIRRK M B 4 A= 20 TRt 1 B
bR str-14 MR TR E BIRGEERNS S,
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Table 3 Results of the orthogonal test L, (3') of fermentation medium nutrients of strain str -14

B 4 5

Experiment number

X & Factors

A

A RE/ (g LD

B
Befdy /(g LD

C

AW/ (g« L7H

BAE Ve/(mg+ LD

D

0 TE B 4%/ mm

Inhibition diameter

Glucose Yeast extract Peptone Vitamins B
1 10 1 3 0.5 10. 0
2 10 2 5 1.0 15.5
3 10 3 7 1.5 17.5
4 15 1 5 1.5 15.5
5 15 2 7 0.5 13.0
6 15 3 3 1.0 14. 3
7 20 1 7 1.0 14.5
8 20 2 3 1.5 16.5
9 20 3 5 0.5 13.0
K, 14. 333 13. 333 13. 600 12. 000
K 14. 267 15. 000 14. 667 14. 767
K; 14. 667 14. 933 15. 000 16. 500
R; 0. 400 1. 667 1. 400 4. 500
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Table 4 Variance analysis of the orthogonal test L, (3') of fermentation medium nutrients of strain str -14

EE3 BET A - o o TWEAT

Factor SS df - : Significant level
Wi %W Glucose 0.276 2 1. 000 19. 000 99. 00 A3 No significant
B2 B #; Yeast extract 5.342 2 19. 355 19. 000 99. 00 I 2% Significant
& M1 Peptone 3.209 2 11.627 19. 000 99. 00 A2 No significant
VB4 Vi Vitamins B 30. 909 2 111. 989 19. 000 99. 00 e i % Extremely significant
%% Error 0.28 2

2.4 HEBEMAMERTER str14 ZEFHFHMAN
T 2 T B 97 56 o3 1 E B A DL T 3 X R PR st -
14 (R B 2 EAT 0L . S5 (I 5~8) KW, 8%

201

304 B B &/mm
Inhibition diameter
S

PR |

0% 8 B 2/mm
Inhibition diameter

5 6 7 9 10
REEET /A Tim
B 5 AN [R] & BE T (R XT B AR str -14 & B T 35 M 09 5% i) &l 6
Fig. 5 Effect of time on inhibition activity of Fig. 6
fermentation broth of strain str -14
20
:: :
@& 1T @
m 2 mi
B 'g 0 g
Bz [ E
8% 1 ﬁ
590 1 ll0 |3I0 lSIO ]I90
¥3%/(r » min™") Speed
7 (R  N PRR str -14 % B VR AT TR T R 19 5 1) &l 8

Fig. 7 Effect of speed on inhibition activity of

fermentation broth of strain str -14
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WAERIIG pH b 8. 0, 28 & 70 mL (250 mL =
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AR pH Xk str -14 K e A0 BRI 1R 9 82 R

Effect of pH on inhibition activity of fermentation

20

Inhibition diameter
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Fig. 8 Effect of medium volume on inhibition activity of
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fermentation broth of strain str -14
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ABEFER SL-5 ARG T 5ERE R 25 1R,
FEXT IR AT B A 1 OBRTE VR R str -14 1Y KB AR
HEAT AL S 00T 75 1 D0 o 4 R R ) i R T 24 SR A8
HEAR str-14 % B7 3 0 SR 28 # FF 5 (Bacillus cere-
us) AR IGVE KA E BN 17,5 mm, 4
B ORNE A 00 L B E TR st -14 A S AR R R
BB IR LML TT Jy /K 10 g/ L A 40 20 g/ L. e BE
¥W2g/LEBWT7 g/LRA Vi 1.5 mg/L, NaCl
2.5 g/L,CaCO; 2.0 g/L. FefEXE % &M 0 W6
pH{H 8. 0, ¥ & 70 mL (250 mL =41 3fH), 180
r/mink; 3¢ 7 d,

AT R I 5 B 2R T 24 1 5% A8 X T AR 1Y
AL WER . FERIAE G Wk SL-5 1 2
B AT 22 D FL A T R R T 24 98 T AR
str-14 DR B T 22 B 60 8 Ak SR TR W D 181
D AR E A IE G ERE . T UL 6 R R 25 5 A8
Pk str -14 FEIR B AR R RRAE B R AR TRORAE 5.
X 55 9 SCHIR b 0 S R AR T 24 9% 8 T Rk Y A —
B AR D CHMESER S EERA
— 8 FRH DG TR 25 J) BB Al 1 98 A2 TR R A A 2
GE AR IF G 7 BRAG TR A5 7 A A0 U A ) 9 R
PR R 22 I 28 HL P R I . AH A ] A L
Wi A K 5 1% % R (beromycin) 7= A B Bk [ 5% 5
( Streptomyces glomcrolus ) Vb Kk B i 5 &
(daunomycin, DNM) 7= 4 15 3k 5 7% 21 4% 55 14 (S. co-
eruleorubidus) [ 77 46 75 BY TR Bk - I i 38 77 B A=
F A HiE 200 5 AN 40 A5 L AT b BE R R i 2
RAZEBE str -14, B ERAE T AM T 53Rk
PR 28 S P A AR M. T L X RIE A B
8 97 578 0 TR W B R E S AN T 2

ABIFSE A W 55 5% ik 1) P Ak 0 v R B B
255 PE R AR str-14 FE R BERE FE b XF B R 4E A=
F 0 R 0 e SR T LR R A T 1 SR R
SRR R SL-5 AR L . BE RS R T 2 58 28 B Bk str -14
ARERAE T B RO L A R AT AR R 105 T fE
TELEMMBE TR S 5, G BRI R B A
PERWF R RRTE  X Fh il oC R AT g2 B G4t A=
. HHEIEAGERE W AR str -14 Fr 7 AR IS Y
FoE s R BIRYE A R A G, IR E S o i A —
PR A A 06, I, B 75 270 5 2l 3o Hh ik —2p
WFIE

WAL AL A 23 5 B A 28 07 M Ak 1) I A B

WRYAER T EH I — D EEZH R . AR
RO RR str -14 BORFIRE IR 750K L 18 A B 1 57 2 o
AT RS B AE AR R MR KR B T )
7= AR ol L SR BBURE B ) 14 A ) 2 R A A A T
PEACARES & 8977 15 - A U] LS A7 250 418 w8 4 I8¢
PR A T L IR AT LS R AR SR 2 AT
PR X A BB B pe A R O R e R S YRR
BE S,
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