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Abstract Marine Streptomyces GB-2 isolated from marine samples collected in the intel tidal zone of Lianyungang was found
to produce antibacterial substance which exhibited significant inhibitory effects on 11 Gram-positive bacteria and 4 Gram-negative
bacteria. The antibacterial substance was proved to be neutral and water-soluble according to paper chromatogram analysis and
its production was significantly associated with aritificial seawater. The stability analysis of the fermentation broth of Streptomyces
GB-2 showed that it was very stable at pH1 and pH12 under 121°C and changed very little under uliraviolet treatment. The

substance produced by strain GB-2 exhibited potential use in the areas of bio-control food and medical application.
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121°C 20min 3
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28°C 180r/min 7d 4°C  10000g 2.1
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3 Table 1 The color of the fermentation broth and
1.5 DRSA the diameter of zone of inhibition
12 Colon o Piameter of zone of inhibition/mm
6  DRSA 37°C 24h Water fermentation broth B‘Kgi’f*'l;:’g“"" ES"}:’S’i‘ﬁg;"li
3 Distilled water Deep brown  30.90 £0.79°  26.43 +0.43"
1.6 Tap water Deep brown  32.16+0.26>  26.78 +0.60
o ; .0 O .0 40b
1.6.1 Lo pH 70 BB b a0 27 s05
9 9 [ 121c a b ¢ the different letters in the same column mean significant
0.5h 11 121C 1h Il pH1 20h IV pHI2 20h  difference ar0.05 level.
V. pHl 20h  121C 0.5h VI pHI 20h !
121°C 1h V[ pHI2 20h 121°C 0.5h WO
pH12 20h 121°C 1h IX
pH 7.0 "
GB-2
pH 3 GB-2
mol/L HCI ~ 3mol/L NaOH 121°C
3
1.6.2 SmL GB-2 5
Smm GB-2
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GB-2 Pathirana
13-15 GB_2
16
2.2
GB-2 9
5
4
2 5
20mm 4
20mm 20mm
GB-2 9
2 GB-2
Table 2 The antibacterial spectrum of substance
produced by strain GB-2
Bacteria Test strains Diameter of zone
of inhibition/mm
Gram-positive Micrococcus luteus CMCC28001* 45.75+1.28
bacteria Bacillus cereus AS1.1846" 31.24+0.29
Bacillus thuringiensis® 32.77+0.21
Bacillus subtilis® 29.00+0.41
Staphylococcus aureus ASI .2465" 22.50+0.29
Gram-negative Escherichia coli AS1.487" 29.56+0.35
bacteria Pseudomouas fluorescens AS1.1802"  30.57 +0.20
Proteus vulzaris® 33.48 +0.36
Ochrobactrum intermedium DN2° 17.97+0.29

a from Center for Medical Culture Collection CMCC b from China
General Microbiology Culture Collection Center CGMCC ¢ stored in our
lab.

2.3  DRSA
6
DRSA
20 mm GB-2
DRSA
3
2.4
2.4.1 4
GB-2
VI VI
GB-2

3 GB-2

Table 3 Antibacterial activity of substance produced by
strain GB-2 on drug-resistant Staphylococcus aureus

Test strains Diameter of zone of inhibition/mm

Staphylococcus aureus ATCC25923* 26.53+0.59
DRSA187 SR ChIR SulR GenR * 23.63+£1.06
DRSA 563 SulR * 34.62+2.41

DRSA 99330 SR SulR GenR EryR * 24.79 + 1.66
DRSA 00019 PenR SulR * 24.47+0.97
DRSA 98062 SulR * 24.50+0.55

DRSA 98064 StrR SulR GenR * 31.36 £2.47

a stored in the lab of College of Veterinary Medicine Nanjing
Agricultural University. StrR  streptomycin-resistant  ChIR  chloromycetin-
resistant ~ SulR  sulfamethoxazole-resistant ~ GenR  gentamicin-resistant

EryR erythromycin-resistant PenR  penicillin-resistant .

4 GB-2
Table 4 Effect of different temperature and pH on
stability of the antibacterial activity of the
fermentation broth of strain GB-2

Group Diameter of zone of inhibition/mm
A Bacillus cereus Escherichia coli
pH Temparature AS1. 1846 ASI 487

| pH7 121°C 0.5h 29.60+0.61° 27.45+0.44°
II' pH7 121°C 1h 29.78 +0.20° 27.33+0.49°
Il pH1 20h  28C 30.27 +0.54¢ 28.22+0.53¢
IV pH12 20h 28°C 30.17 £0.48° 28.13+0.27°
V pH120h  121°C 0.5h 29.47+0.57¢ 27.98 £ 0.56°
VI pH1 20h  121°C 1h 29.36 +0.45° 27.62 +0.40°
VI pH12 20h 121°C 0.5h 26.40 +0.35" 26.25+0.43
Il pH12 20h 121°C 1h 25.35+0.50* 25.02+0.20°
[X Control 29.97 +0.26° 28.02+0.57°

a b ¢ the different letters in the same column mean significant

difference at 0.05 level.

2.4.2 5

Oh 1h
6h 12h  24h
GB-2

5 GB-2
Table 5 Effect of ultraviolet on the antibacterial
activity of the fermentation broth of strain GB-2

Diameter of zone of inhibition/mm

Group - —
Bacillus cereus AS1.1846 Escherichia coli AS1.487
Oh 31.16 +0.39* 27.58 +0.60"
1h 31.14+£0.20* 27.20 +0.38*
6h 31.11+£0.40* 27.23 +0.34*
12h 31.23+0.36" 27.14 £0.43*
24h 31.14+0.41* 27.25+0.47"

a b the different letters in the same column mean significant difference
at 0.05 level.
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Fig.1 The paper chromatography result of antibacterial
product in Doskochilova system
1 water-saturated butanol Il water-saturated butanol containing 2%
p-toluene sulfonic acid [ll  butanol: acetic acid: water 2:1:1 [V
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Fig.2  The paper chromatography result of the antibacterial

product under different pH conditions
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