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Abstract; To explore the Symbiotic and Epiphyte bacterium DNC, U=l Wang 5

from Strongylocentrotus intermedius, the morphological, biochemi- s ts]
cal and physiological characteristics of the strain were researched and
the 16S rDNA sequences of it were analyzed. The univariate experi-
ment and orthogonal test of Lis(4°) were carried out to optimize the
fermentation conditions for antibacterial activity. Symbiotic and Epi-
phyte bacterium DNC, was identified as Bacillus subtilis. The opti-
mal fermentation conditions were obtained as fermentation at 35 °C ro]
for 120 h with initial pH 9, and the optimum f{ermentation medium (1]

was determined as beef extract 0. 3% and peptone 0. 6%. The opti-

mized fermentation broth also showed good effect on inhibiting the DNGC. , 16S rDNA
growth of 8 kinds of fungus. The inhibition rate was 92% against

Trichothecium roseum (Bull.) Link, 89% against Botrytis cinerea

Pers and A. solani (ElLL&Mart). sorauer, 88% against Ralstonia so- ’ ’
lanacearum , 81% against Mucor mucedo (L.)Brefeld, 73% against ’
Fusarium oxysporum f.sp. niveum, 72% against Fusarium oxyspo- ’
rum of Cotton and 52% against Fusarium monili formis. N
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(Enterobacter aerogenes) , s
1805 ; .
(Ralstonia solanacearum) . (3)
(Fusarium oxysporum f. sp. niveum) . (Tri- (D . pH. .
chothecium roseum (Bull.) Link) . (A. solani DNC, s
(Ell&Mart). sorauer) (Gerlachia nivalis (Ces. at [l
Sace.)) ( Fusarium monili forme) . DNC, R 24 h
(Botrytis cinerea Pers) . ( Mucor mucedo (L.) 1% (V/V) ,180 r/min
Brefeld) (Monilia laxa) | (Fusarium )
graminearum) . (Fusarium oxysporum of Cotton) , 1
1805 ; Table 1 Levels and factors of orthogonal experiment
0.3%., 1%, NaCl
0.5%,pH 7. 2~7. 4; A B ¢ b E
1%, 1%, 1.8%; e . 7 '
. . . NaCl . ) 1 20 3 1 0.1 0.6
. 2 25 5 3 0.3 0.8
1.1.2 3 30 7 5 0.5 1.0
.XS-213 JNOEC . 4 35 9 7 0.7 1.2
’ . BS224S . 4) : (Kirby Bauer, KB
)Flﬂ )
. YX280B 4
; , 37°C 180 r/min 24 h,
.HH. BIL 420-BS ; 100 .
.THZ82A . . . ( 6
:S. HS-1300 . mm) » 10 uL (
1.2 ) . 75%
1.2.1 DNC, ’ ’ 3
D ., 37T 24 h,
! o, (5)
Dzl . DNC, s s
\ ' ' T3 DNC,
V.P) . . 1
~ N ’ ’ 7 mm
2 . DNC, i DNG
16S rDNA . ( ) 0
NCBI , GenBank 1:9 ’
BLAST . (sl MEGA 5. 0 1 ’ 3 ’
DNC, . 28°%C
1.2.2 5d,
S8 : DNC, M e
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Table 2 Physiological and biochemical characteristics

of strain DNC,

DNC,
+ +
- +
V.P + +
V.P pH 5.0~8.0 5.4
/C 45~55 55
/C 5~20 4
(0.001%6) b a
pH 5.7 + +
(0. 026) - +
NaCI(7%) + —
+ +
+ +
+ +
+ +
+ +
+ +
+ +
t :+ 85~100;a 50~84;b 15
~49;— 0~14;V
2.1.2 16S rDNA DNC, 16S rDNA
GenBank )
KF706342, Blast )
Bacillus subtilis o
MEGAS5. 0 Neighbor-joining
C D, DNC, Bacillus subtilis (AM237355)
; , 98% .
s DNC,
(Bacillus subtilis) ,
2.2 DNC,
2.2.1 2 ,
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76 Bactilus mc avensis (KF054921)

Racilius oxorouien s (GUS68194)

86 Bacillus axarouienss (D0O993671)

Glacial ice bacterium (AF479353)

DNC; (KF706342)

82 Bacillus subtilis (AM237355)
Bacillus vallismortis (NR 0246961
Baciiius amvic lioue ficiens (EUB55184)

95" Baciiius velezensis (EFA33407)

JE—
1 16S rDNA DNC,
Figure 1 Phylogenetic tree of strain DNC, based on the

16S rDNA sequences
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Figure 2 Effect of carbon sources on antibacterial activity

of fermented broths
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H > s 0. 6%
5d .pH 3 ; , DNC,
4 . : 0.3%, 0. 6%,
0.3% 3 ; pH 9.0 35 C 5d,
3

Table 3 Results of the orthogonal tests

/mm
A B C D E
1 1 1 1 1 1 6.0 6.0 6.0 6.0
2 1 2 2 2 2 10.0 6.0 15.0 6.0
3 1 3 3 3 3 6.0 13.9 17.1 6.0
4 1 4 4 1 4 6.0 14.5 15.0 6.0
5 2 1 2 3 4 6.0 6.0 6.0 6.0
6 2 2 1 4 3 6.0 14.5 16.0 6.0
7 2 3 4 1 2 6.0 13.0 13.0 6.0
8 2 4 3 2 1 20.0 15.0 18.0 6.0
9 3 1 3 4 2 6.0 6.0 6.0 6.0
10 3 2 4 3 1 16.0 6.0 16.0 15.5
11 3 3 1 2 4 13.0 17.0 17. 6 15.0
12 3 4 2 1 3 17.0 6.0 13.0 6.0
13 4 1 4 2 3 6.0 6.0 18.1 6.0
14 4 2 3 1 4 16.0 18.0 13.0 14.0
15 4 3 2 4 1 15.8 6.0 14.5 15.0
16 4 4 1 3 2 20.0 15.0 19.0 15.0
"""""" ko 7.000  6.000 1250  1L250 14450

k2 9.500 12.000 12. 200 12. 250 10. 500

k3 13. 000 10. 200 12.000 12. 000 8. 750
ky 14. 450 15. 750 8.500 8. 450 10. 250
R 7.450 9. 750 3.700 3.800 5. 700
k1 10. 100 6. 000 13.125 10. 750 8. 250
k2 12.125 11.125 6. 000 11. 000 10. 000

k3 8. 750 12. 475 13.225 10. 225 10. 100

ky 11. 250 12.625 9.875 10. 250 13. 875
R 3.375 6.625 7.225 0.775 5.625
k1 13.275 9.025 14. 650 11. 250 13.625

k2 13.250 15. 000 12.125 17. 175 13. 250

k3 13.150 15.55 13.525 14.525 11.775
ki 16. 150 16. 25 15.525 12.875 12.900
R 5.500 7.225 3. 400 3.425 3.225
ki 6. 000 6. 000 10. 500 8.000 10. 625
k2 6.000 10. 375 8. 250 8. 250 8. 250
k3 10. 625 10. 500 8. 000 10. 625 6. 000
ky 12.500 8. 250 8.375 8.250 10. 250
R 6.500 4. 500 2.500 2.625 4.625
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Figure 3 Inhibition effect of optimization and not
optimization fermented broths on the
tested bacteria
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Figure 4 Inhibition effect of fermented broths of
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6% , pH 9.0, 35 °C, 5d;
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