CHAPTER IV

RESULTS

1. Isolation of Streptomyces strains

Sources of soil saples, province where collected and strain number are shoan in

Table 9,

Table 9 Source ofStreptomyces Strains

Sample no.

A3
A5
G
CO
Cll
CB5

CB12

CPV3

LI
L4
L5

Province Date of isolation
Krabi 28 Jue 19%
Chayaphoom 14 July 19%
Chatyaphoom 14 July 19%
Charyaphoom 14 July 19%
Charyaphoom 14 July 19%
Chanthabun 17May 19%
Chanthaoun 17May 1%
Chon Buri 17May 19%
Lanpang 1May 19%
Lampang 24 May 19%
Lampang 24 May 19%

Strain no.
A3-2
Ax1
C31
Cl01
Cl-1
CB5-3
CB56
CB12-1
CB12-2
CB124
CB128
CPM3-1
CPM3-2
LI-2
14-1
152
|54
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Table o (Continued)

Sample no. Province Date of isolation Strain no,
KBL Kanchanaburi 17 May 19% KB1-1
NK3 Nong Khal 1April 1996 NK3-1
Rl Ratchaburi 1May 19% RI-3
R4 Ratchabun 10May 19% R41

R4-3
R6 Ratchaburi 10May 19% R6-2
R Ratchabun 10May 19% R7-1
R7-2
R8 Ratchabur 10May 19% R84
019 Chon Buri 17 May 19% 0192C
019-3C
020 ChonBuri 17 May 19% 0205P
04 ChonBuri 17 May 19% 024-P
029 Chon Buri 17 May 19% 029P
A Chachoengso—— 14.June 1997 (811
CS12
SKI Stakaew 14 June 1997 SKI-1
SKI-2

2. Screening of antibiotic producing Streytomvces

Activity of antibiotic producing Streptomyces isolated from soil & soreened by
streak plate method is shownin Table 10
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Table 10 Antimicrobial activity of Streptomyces Strains
Inhibition distance (mm)

Code  Bacillussubtilis Candidaalbicans  Escherichia  Staphylococcus
ATCC663  ATCC 1023l coli ATCC aureus

25922 ATCC 25923
A3-2 165 0 0 6.6
Al 173 0 0 0
C31 50 0 0 0
Cl0-1 120 0 0 Al
Cl-1 12 0 0 68
CB53 175 213 0 242
CB>6 0 0 0 43
CB12-1 0 0 0 68
CB12-2 179 0 0 0
CB124 164 0 0 92
CB128 33 0 0 0
CPM3-1 232 0 0 0
CPM3-2 12 0 0 0
LI-2 19 0 1 0
AL 123 0 0 0
152 187 0 0 0
L4 0 0 0 0
KBL-1 174 0 0 0
NK3-1 A7 0 0 5.1
RI-3 86 0 0 12
Ré-1 171 0 0 233
R4-3 118 0 0 0
R6-2 243 0 0 0
R7-1 146 0 0 93
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Table 10 (Continued)

Inhibition distance (mm)
Code  Bacillussubtilis Candida albicans ~ Escherichia  Staphylococcus

ATCCE633  ATCC 10231 coli ATCC aureus

25022 ATCC 25923
R7-2 163 0 0 0
R34 69 0 0 0
019-2C 0 0 157 125
019-3C 13 0 0 0
020-5P 176 0 46 43
024-P 178 0 0 0
029P 103 0 0 0
Sl 174 0 0 0
(512 125 0 0 64
SKI-1 0 0 0 0
SKI-2 104 0 0 188

3. ldentification of strains

3.1 Morphological and Cultural Characteristics

The characteristic of the spore and hyphae of streptomyces determined by
direct light microscopic examination are shown in Table 11

Table 11 Morphological characterises of streptomyces Strains on YM medum
Code Spore  Hyphae  Sporechain  Spore/  Spore  Hyphae
Chain  size size
(pm) ~ (pm)

A3-2 ovd  branch fectus 1050 0705 05
C3l ofindicd fanch  fewous 1050 05025 05



Table 11 (Continued)

Code

Cl1l
CB5-3
CB56
CB12-2
CB124
CPM3-1
CPM3-2
141
152
L54
KBL-1
RI-3
R&-3
R6-2
Rr-1
R7-2
R84
019-3C
0205P
024P
029P
(L1
(512
K1
SKI-2

* OnPCA (dite 10%

Spore

cylinalncal
cylinalncal
circular
circular
circular
circular
circular
cylinalncal
circular
cylinarncal
circular
circular
cylindical
circular
circular
circular
circular
rod
circular
circular
ova
circular
circular
circular
circular

Hyphae

branch
branch
branch
brancn
brancn
branch
branch
branch
branch
branch
branch
branch
branch
branc
branch
branch
branch
branch
branch
branch
branch
branch
brancn
branch
branch

Spore chain

retinaculiapert
spiral
fectus
[ecius
spiral
refinaculiapert
spiral
flexuous
flexuous
[ectus
spiral
refinaculiapert
[ectus
flexuous
flexuous
refinaculiapert
[ectus
flexuous
spiral
[ectus
flexuous
spiral
spiral
flexuous
spiral

Spore/
Chain

1050
1050
310
310
1050
310
1050
1050
6-30
6-30
1050
6-30
6-30
1050
1050
6-30
310
1050
1050
6-30
6-30
6-30
6-30
1050
1050

Spore
size
(pm)
05%0.75
15
20
05
1
0.75
0.7
05%0.25
08
05%0.25
1
0.7
05x1
05
05
1
15
12503
0.75
0.75
0.75%0.5
1
0.7
1
1
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Hyphae
Size
(pm)
04
04

10
05
03
025
0.7
025
05
025
025
04
05
05
05
04
10
06
025
05
025
025
05
025
05



46

The cultural characteristics of streptomyces on' YM media are shown in Table 12

Table 12 Cultural characteistics of Streptomyces Strains on YM media

Code  Growth  Substrate Aerial Reverse color  Soluble
mycelium mycelium pigment
A3-2 good  carkgrayish  lightreddish  light brownish
yelow oray yellow
C31  mockrale dakgray  reddishgray  dark grayish
yellow

Cli-1 good  yelow  brownishgray  yellowish brown
CB53  good  brownish light gray ~ yellow

yellow
CB56 low recdish ~ light redoish  dlark redkdish
brown brown ~ brown

CBI21  mocerate  yelow yelow  paleyellow

CB122 mocerate  yelow light yellow  paleyellow

CB124  qood  cakolve  darkolivegray dark brown
oreen

CPM31  good  peleyellow white  yellow

CPM32  good  light brown white light yellow

141 good  dakgray  reddishgray  dark grayish

yelow
152  mocerate  dark light redcish  brown
brownish oray
yellow
154 good  brownish white brownish yellow
Orange

KBI-1  good  dakolve  oivegay  paeyelow
gray



Table 12

Code

RI-3
R4-3

R6-2
R7-1
R7-2
R34
019-3C
020-5P

024P
029-P

Skl
CS1-2
SKI-1
SKI-2

(Continued)

Growth  Substrate Aerial
mycelium mycelium
good  dakgray  olivegray
good  yelow light regdish
gay
ow  lightgrayish  light regdish
yellow oray
moderate  dark recoish white
brown
moderate  yellow white
low dark olive brown
greenish
brown
good  grayish White
yellow
good  gaysh  light reodish
yellow gray
good  yelow readishgray
good  carkreodisn  dark reddish
Jay Jay
good  cakgay  darkolive gray
good  dakgay  paleolive gray
good  dakgray  paleolive gray
good  darkreddish  dark reddish
gy gray

Reverse color

dark olive gray

yellow

dark greenish
yellow

dark brown
pele yellow
black

yellow

brown

cream
yellow

yellowish brown

yellow
dark gray
dark brown

47

Soluble
pigment
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The cultural characteristics of Streptomyces $p. CB 124, 020:5P, L54 and

L4-1 on various media are shoan in Table 13
Table 13 Cultural charactenstics of streptomyces Srains on various media
Medium Growth  Substrate  Aerial Reverse color  Soluble
mycelium  mycelium pigment
Inorganic sat starch
CB12-4 moderate  Vellow light yellow yellow t
0205P  good  darkreddsh  regdisngray  light brownish
gy gray
L54  good dark reddishgray ~ light brownish
yellowssh oray
giay
L4e1 good  lightyellow ~ dark recdish brown
Jray
Glucose asparagine

CB12-4 good  dakgray  darkolvegray  dark olive gray

0205P  good  darkreddsh  dark reddsh yellow
gy Jray

L5-4  good light orange White light yellow

L41  good  darkreddish  darkreddsh  dark grayish

gray gray yellow

Utrient agar
CB124  low  paeyellow oream yellow
020-5P  mockrate  paleyelow oream light yellow

L5-4  low  paeyellow White yellow
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The cultural charactenstics of streptomyces §. CB 53 on various meda
Wes shown in Tahle 14
Table 14 Cuttural characteristics of streptomyces S0 CB5-3 on various meda
medium Growth ~ Substrate  Aerial  Reverse  Soluble
myceum  mycelum  color  pigment
Gucoseagiragne good  darkgrayish — ceam grayish

yellow yellow
norganicsat stvch  good ~ brownish ~ white  yellow
yellow

Nutrient ager mockerate  lightyellow — white light
yellow
Qatmedl agar good  olvebroan light  light dlive
geenish  brown

yellow

Swoentrate agar  mocerate - yellow - yellow  yellow
Yeaststarchagar ~ moderate — yellow white  yellow

The phatograph of streptomyces Sp. CB 53 cultured on PCA (dllute 10%)
isshowninfigure 1

Figure 1 The colonial appearance of streptomyces 0. CB5-3 on PCA (dliute 10%)
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The scamning electronmicrograph of spore of Streptomyces 0. CB 53 on
PCA (dilute 10%) is shoanin figure 2

Figure 2 1canning electronmicrograph of Streptomyces 3. CB5-3 on PCA
(cliute 10%)

The scaming electronmicrograph of treptomyces Sp. CB 5-3 on YM agaris
shownin figure 3

Figure 3 Scaming electronmicrograph of spore-chain of Streptomyces 0. CB5-3 on
YM agar
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Spare chain morphology of the strain CB 5-3; Section spiral: light spiral in
cense cluster. Mature spore chains generally contain 10to 50 spores per chain, spore
surface; Warty, individual spores are poorty celineated

From the morphological characteristics, strain CB 5-3 was placed it in the
0BNUS Streptomyces.  The morphological, cultural and physiological characteristics of
strain CB5-3 incicated that it had many features in commonwith the . hygroscopicus
such as cultures in the Gray series. - Scanning electron microscopy stucies showed that
the spores of culture hed nugose surface.  Based on morphological, cultur - and
physiological charactenistics, strain CB 5-3 wes considered to belong to the spedes .

hygroscopicus.

3.2 Physiological and biochemical characteristics

The utilization of carbon Sources of Streptomyces isolated in this study are
summarized in Table 15

Table 15 Carbonutlization of Streptomyces SATple

Code L-arabinose  Sucrose  D-xylose  D-mannitol  D-fructose ~ Rhamnose  Raffinose

A32 + + + + + + +
C31 + + + + + + +
Cl-1 + + + + + + +
CB53 H- . H- + + + -
CB56 +- + + + + +
OB121 : + + + + : +
CB122 + + + + + + +
CB124 + + + + + + +
CPVB1 + + + + + + +
141 + + + + + + +
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Table 15 (Continued)

Code L-arabinose  Sucrose  D-xylose ~ D-maunitol  D-fructose ~ Rhamnose  Raffinose

152 ¥ ¥ " " ¥ " +
54 + + + + + + +
KB1-1 + + + + + + +
RI-3 + + + 4 + + +
R4-3 " ¥ ¥ " ¥ ¥ ¥
R6-2 + " + + + ¥ ¥
Ri-1 + + + + + + +
R7-2 - + + + + + +
R34 ; ; . + } ; +
0193C ¥ ¥ + + " ¥ ¥
0205P ¥ ¥ ¥ ¥ ¥ " "
024-P ¥ ¥ ¥ ¥ ¥ " ¥
029-P ¥ " ¥ ¥ ¥ " ¥
(S11 ¥ " ¥ ¥ " ¥ 4
(S1-2 " ¥ ¥ " " " ¥
SKI-1 + + n + + ; +
SKI-2 + + + + + . +

The utlization of cabon sources of Streptomyces 0. CB 53 ae
summarized in Table 16

Table 16 Carbonutiization ofstreptomyces $p. CB5-3

C-source 7 days 10 days 14 days conclusion
L-arabinose + + + a/-
Huctose 4+ 4 + 4
Rrammose -H- 44- 4

+
Suoose H- t t
Raffinose +- u 4



Table 16 (Continued)
C-source 7days 10 days 14 days Conclusion

Xylose + + + 4/-
Manitol H- + - +
D:manose ++ ++ -H- +
Sarch + + ++ +
Cellohiose + - + +
D-galactose H H- H- t
Maltose ++ H- ++ +
Melibiose + + H- +
DHibose + H- + +
L-sorhose 4/- 1/ +-

Tehalose + - ++ +

The melanin production and biochemical reaction of Streptomyces are
shownin Table 17

Table 17 Biochemical charactenstics ofstreptomyces

Code NitraFe Starch Gelatin Melamud
reduction hydrolysis hydrolysis pigment
A3-2 + ++ +/- .
C3]_ + ++ + +
Cl 11 + ++ + .
CB5-3 - ++ + +
CB5-6 + - -
CB12-1 - ++ +
CB12-2 + ++ +
CB12-4 + ++ +
CB12-8 + - +
CPM3-1 - ++ +



Table 17 (Continued)

Code Nitrate Starch Gelatin Melanoid
reduction hydrolysis hydrolysis pigment
CPM3-2 - H- +/- -
L4-1 - ++ +
L5-2 . ++ +
L5-4 + +++ +
KBI-1 + +++ + -
NK3-1 + + +
RI-3 - H- +
R4-3 t H- +/-
R6-2 + H- +
RT-1 . + +
R7-2 + ++ +
R8-4 - + +
019-3C + ++ +
020-5P + + +
024-P + ++ +
029-P : ++ +
CSI-1 + + +
CS1-2 - ++ +
SKI-1 + ++ + +

SKI-2 : : +/-
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The physiological characteristics and biochemical reactions of Streptomyces
sp. CB5-3 is shown in Table 18.

Table 18  Physiological and biochemical characteristics o f Streptomyces sp. CB5-3

Physiological and biochemical characteristics Result
ISP 2 +NaCl 4%
ISP 2 +NaCl 7%
ISP 2 +NaCl 10%

ISP 2 +NaCl 13% a
growth at 30 °C t
growth at 37 ¢ ¥
growth at42 ¢ +-
growth at 55 °c

litmus milk peptonization

4, Antibiotic production

The selected strain CB 5-3, was fermented in 8 various liquid media. The PY
medium produced the highest activity of antibiotic against Candida albicans at day 14
(Table 19).

Table 19 Antibiotic production in different media

Medium Colour Growth  Zone diameter
Before After (mm)
mediumNo. 1 light yellow greenish yellow o 0,0
medium No. 2 brown dark brown + 0,0
medumNo.3  light yellow yellowish orange + 0, 14.0
medium No. 4 light yellow olive yellow + 15.0, 159
mediumNo. 5 light brown light brown t 0,0

medium No. 6 yellow dark olive + 144, 120
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Table 19 (Continued)

Medium Colour Growth  Zone diameter
Before After (mm)
PY light yellow brown Tt 236,229
SS brownish orange dark orange + 0,0

Only the strain CB 5-3 isolated from Chanthaburi could inhibit Candida
albicans, atest organism causing Candiasis and other diseases. So it was selected for
further study and cultured for antibiotic producing.

Streptomyces sp CB5-3 was tested with test organism as shown in Table 20.

Table 20 Antimicrobial activity of Streptomyces, sp. CB 5-3 (mm)

Test organism inhibition distance(mm)

I I
Bacillus cereus ATCC 9634 148 15.2
Bacillus subtilis ATCC 6633 205 145
Staphylococcus aureus MRSA | 217 179
Staphylococcus aureusMRSA | 150 121
Staphylococcus aureus ATCC 25923 28.0 204
Staphylococcus citreus (PCU) 24.6 188
Staphylococcus epidermidis ATCC 1622 22.6 175
Micrococcus luteus ATCC 9341 135 152

Alcaligenes sp. 0 0
Enterococcusfaecalis (PCU) 145 16.3

Escherichia coli ATCC 25922 0 0

Pseudomonas aeruginosa ATCC 27853 0 0

Salmonella typhimurium (PCU) 0 0
Candida albicans ATCC 10231 18.7 239

Microsporum gypseum (PCU) 231 26.9
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Table 21 Effect of pHs on activity against Candida albicans ATCC 10231 of

Streptomyces CB5-3
Initial pH Inhibition zone (mm)
6.0 16.1
6.25 196
6.5 22.3
6.75 20.5
7.0 20.5
. Extraction

The crude isobutanol extract was detected for active spot by bioautographic
technique, showed an active spotwith Rfvalue = 0.7 (ethyl acetate : methanol : water,
6:4:1).

The fraction extracted from fermentation broth of CB-5-3 strain was tested
by agar disc diffusion method using Candida albicans ATCC 10231 astest organism.

Table 22 Activity offractions against Candida albicans ATCC 10231
Zone diameter (mm)

A (100 mg/disc) B (10 mg/disc) C (2 mg/disc) D (trace)
Al/5 169 B1/1-2 147 C4/1-6 133 D1/4 6.7
All24-41 138 BIf3-4 8.0 - - 2/1-4 283
A212 175 B2/2-3 185 - - D3/1-5 26.8
A2/3-4 125 B3/2 126 - - D4 154

A2/41-50 150 B4f2 118
B4f3 6.3
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