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AB A number of 13 experimental isolates of Streptomycetes were characterized by the production of red coloured aerial

1
\)

o) cﬂi )
tre paysiol

and classified 0‘!‘1 the FaSiS of the criteria recommended by the methods of Intemational Streptomyces Project (ISP).
ogical 'and biochemica 'Chafadeﬂstlcs of the identified isolates are suggested to be useful in completing the
f a strain or species, even if they are not very significant or indicative on their own.
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INTRODUCTION

The taxonomic position of the family
Sreplomycetaceae 1n l!xe grder Actmom_vcetgles {(based
on the biochemical criterion) and the classification of
e family to the genus level (based on the gross
W’Ph"(ll".)g-) have been discussed before by some
Members of the genus Streptomyces are
characterized by the production of non motile aerial
«ores. While sporophores do not exhibit verticillate
branching and sporangia - like vesicle are not formed.

It is well known that Streptomycetes have the
characteristic  procaryotic cell organization and the
cellular dimensions of their hyphae placed them among
hacteria”.

Numerous systems of classification were
davised to accommodate the increasing number of
f’ eplamyces species. Most of the systems are based on
Bw  subjectively chosen  morphological and
Pgmentation properties which were rarely studied and
i'«’»'ldardized the growth conditions, Several attempts
“We recently been made to overcome the diversity of
“ena and methods applied for the description,
f‘?‘ss'ﬁﬁaﬁon and naming of Streptomycetes in the
;f‘;;"‘:c‘t‘,"“a‘ Streptomyces  Project®®  (ISP).Other
fhe ] S';,_klfl)’s have been developed by rising the data
The aim of the present work is to study the
\:,ep,o_c,::_l:r: and identification of some soil isolates of
oy of "hf’-9 of the northern part of the Nile Delta
Mceliyg Eg)'m that produce red coloured aerial
Hitiong) ;"‘d?ﬂces' were laid upon the use of
“mplege thp ysiological and biochemical test to
hay ¢ description of species or strain. The same
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i ,{?,[n?b:ERlAL AND METHODS

o ging 4o T of 13 isolates of Streptomycetes

s rthery the red colour series were isolated from

b &’an'es Part of the Nile Delta region, Egypt. The

e d ¢ "“ere collected according to the procedure
€ported befgre™

The ability of isolates to form melanoid
pigments and soluble colours other than melanoids was
performed according to the ISP methods'”,

The ability of isolates to utilize different carbon
sources was previously studied according to the ISP
carbon utilization medium modified form®?.

In addition, the antimicrobial activities of the
studied isolates were carried out against the following
test organisms.

1- Bacteria:

i- Gram-positive bacteria: Bacillus subtilis, Bacillus.
megaterium, Staphylococcus aureus , Micrococeus
lutea.

ii-Gram-negative  bacteria:
Pseudomonas aeruginosa.

2-Yeast: Sacharomyces cerevisiae.

3-Fungi: Penicillium chrysogenum.

Escherichia coli,

Hydrolysis of starch was tested according to the
methods of Harrigan®,

Gelatin liquifaction and coagulation, and
peptonization were  adopted according to previous
methods"®. The method described by Williams ez a/ "
was used in detecting sodium chloride tolerance.
Cellulose decomposition was tested according to
Crawford et al method *®.

Reduction of nitrate to nitrite was performed
according to Trommosdorf's method"”.

The formation of hydrogen sulphide was
detected by the methods adopted by Kuster and
Williams®”,

The ability of the isolates to utilize oxalate as
well as other salts of organic acids was examined
according to the procedure adopted by Nitsch ef al @V,

Hydrolysis of urea was determined following, the
method of Nitsch and Kutzner®?.

Hippurate hydrolysis of urea was determined
following the procedure adopted by Ziegler and
Kutzner™.

The ability of the experimental isolates to utilize
different nitrogen sources were examined on gauze no.
1 medium as recommended by Shirling e af).



Tagazsg ! Pharm S0 Oecember 1008,
Vel 4, Na L pp 910K

The abeling af U cxperamental tsolates 1o utlire
different vegetative s was studind on the ISP medam
s reotenimended b Shirling of o™
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The tod cobgred wenes comprises |3 isolates

werr  charactonzed by armght spore chamns and
Conuegquently they could be
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smenth  apere sarfe
collected ip one yoctios (RITS) Thas secton, according
o the cheysmognish whdnaded 10t WO
mimoctions  subsection, RDS A (7 isolates) with
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Selteectron RIS A
The T nodmes of thus subsection showed distinct

vanshons with mmpard © pupmentation of the substrate
maopdaen, a0 that they had been Clasufied 10t0 twO
groupe growp RDS  A-vl molates) which produced
i rown  of hrown substrate smycehum and group
A (Y molated), which showed non-distinctive
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Table (1) : Cuttaral charactenstics of

Lolour tn medim’ Melanoid pigments are prod,,
i tyrosing agat, peptonc-d cast 110N ARAT OT (rypuog,
yeast broth, However, reddish-brown pigment ¢
wensitive ) 18 also formed in these media (Table])

Unlization of different carbon sources: Gl
thaminose, fructose, inogj,

arabinose,  Xylosc, : |
mannitol. raffinose and sucrose are all ulilized g,
growth of the two isolates of this group. .

.Growth on czapek’s medinm: scanty growth is shey
on the medium (Table 1)

Sodium chlonde tolerance %% - ".: R %

-Antagonistic propertics. the two isolates possess o
antimicrobial actvitics against the test organisms

“Taronomical identification’ Aocording 10 the
Bergey's Manual®? and Sllr\‘C)'il‘l}; the Nterature o
description of Streptomces spp.‘ “? isolates NO. R
14 and R 118 are identified to be strains belonging 1
Streptomyces sphaeopurpureu y

-Additional characteristics for the isolates of group

RDS.A-L:

The results presents in Table (2) indicate tha
the two isolates of this group arc identical in their
phyvsiological and  biochemical characteristics. They
were. therefore, considered to be two identical strains
belonging 10 Streptomyces phaeopurpureus®.

Group RDS.A-1T¢

This group included 5 isolates was further
differenuated into two subgroups according to their
ability to utilize different carbon-sources. The two
subgroup were: subgroup RDS.A-iia which included
isolates NO R 96 and R 104, and subgroup RDS A-iib
which comprised 1solates No. R.16, R, 102 and .R.114.

7-14 days old cultures of isolate of group RDSA-i.

[ Mediam Celour (_‘qlnur of reverse Colour (‘mwtl:
of colony side of colony®* in medium** |
| inarganic salts-starch ag ;‘ujl.sn-h.n.\n Reddish-brown ++
Ghace SigTT ife r(f\;ilr.'hr‘-.'rm.'l Reddish-brown ++
Mak-youm-cxtract 4ga R:g;,.:in-‘bm'.\n Reddish-brown 4t
D menl agwr Reddish-brown | Reddish-brown ++
C f',lf.'. SOB08 3¢ :‘fc.:-j;sn-i*nmn Reddish-brown +
SUNEDNSONENY :(f.}::é!z-:‘-:u'-\‘n Reddish-brown +4+
ORE-2NTSE 228 Reddish-brown Reddish-broan +
{ ce ¢ TaaL ~':_.’ : .1 K ddish-1 5
1ok Reddish-brown | Reddish-brown -
- \."
Poeasr ag2 cink o pinlash| Reddishbrown | Reddish-brown +
£ICY
Fish meal agas Prek 1o pinkish|  Reddish-bro '
F 0L 10 Ingy RECGIsN-Prown Rcd h- ;
e dish-hrown i
: o
.
» ; . * 2 hosery prtve

v R -t
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P
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Adfidional characteristics for isolates of sub-group

RDS AJQLA;

As he daduced from the results givenn

Tl (1) the two isolates  of this subgroup had

“i'":-‘-l‘ @ ther physiological and biochemical

Mintors and they were, thersfore, considenad tobe

e &ifferent stramns belonging to S raseoviridis®®,

Diagrowic characteristics of the isolates of

Sdzroep RDS.A-ILD of the red colour series :

This subgroup which includes 3 isolates was

wnrad by

"oz chain m'orrhe!c:;; section rectiflexibiles (Fig.»

Lo o 2.

{‘,{';: surface: smooth (Fig.6)

“our of colemy: Gravish-red  coloured acrial

D:S::E:u‘?‘ is produced on all media used (Table 4).

TR side of colony: The substrate mycelium shows
:’ff‘ disinctive pigment (pale yellow f@ grayish-
s“k'“ on the media employed). The pipment of the
'bﬂm,“ mycelium's not pH-sensitive (Table ).
,\;;l.r in medium: Melanoid pigments were formed in
Vag “;_“83& peplone-yeast iron agar or tryptones
Q%&‘ roth. N? pigment other than meclanoids 1s

0 the media used (Table 4).
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Pavesentical dentitication:  olowing e Bergey's
Manaal™ and wnevig e Tiatuee on descripion
oF N awveres oauthenn™ ™ potatex No Ria R
aad RN wewe  wdoptiiad o0 e belonging ©

aas S
o

¥ %

Niraan Oy ey
- Additional characteriatics of the ivalates of sub-
group RDS AL

The results n Tale () indicate that the isolates

No Rlo and R 02 showad chose sinulanties i thett

phaualogieal and ochenucal . propeiiies and they

were, therefore considerad o de tao identical straas

Nlonging o Svvarsnves Saersomt Isolate No

R was conuderad 10 e another strnn of the e

SIS

Subsection KOS B 3

The o tsolates of s subsection show  certain

Jistingt vanations in the pmentation of the substrare

aneclingm and they has deen differentiatead  mto two

groups,  group RDS B (3 wolates) whivh was
characterizad by raddish-brown, pink or brown (not pH

sensitive)  substrate myeehinm and  group RDS B-i

which includes o isolates and showad no distinetive

substrate myveim.

Diagnostic characteristics_of the isolates of group

RIS, B-1 of the red colonr sertes:

Spore cham morphelopy: section Rectuflexibiles
(Fig 7)

~Spore surface: smooth (Fig. X,

-Colour of colony: whitish-rad, whitsh-brownish-red,
pinkish-bronn 0 gravish-rad - coloursd  serial
myeelium  is produced on all the media usad
(Tables).

Reaverse side of colony: The results in Table (8) show
reddish-brown,  pink or purple to brown subsirate
noveelinm on the madia emplovad. The substrate
myeelium pigment is net pH indicatar.

-Colour in madinm: Melanoid pigments are not tormad
I HTosing agar, peplones yeast 1N agar or i plone-.
veast broth. No pigment other than melanoids was
detected (Table §),

JLUtilization of  different carbon sources: Glucase,
arabinose, Nlose, thamunose, fructose, inasitol, are
all utilized for the growth of the 4 isolates

-Growth on czapek's medium Moderate  growth
{Tables).

Sodinm chlonde tolerance: ™ 4%~ = 6%
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able (31 1 Coltural charachensties of
A (M2 Vilkadl s

1d davs old celine

< of olates of subyioup RN Ay,

. R
\ y - )} Al N
- Medi Colour Calonr ot rey \‘1:“ l G l‘“l‘i‘:\m Growihy
PR, of colony side of colony s
; . " Alow Non prsentad bt
Inorganic salis-starch agar yellowishoad | Greeniateyeliow Now-phy
Ghvoerol-aspamginge agat Yellown ih-rad Greensha allow N i‘l‘\!\\\\'\“\‘\' t
OVUTTIOUAN NGRS A al
Maltoveast-antract agar Rad Greenish iown Non pramented |oobae
R R e S N N .
. \ 4 A )
Qat meal agar Yellowishrad | Qlive brown Non-prasnented b
Crapek's solution agat Rad Qreensh-veltow Non prpmented t
Starch-nitrate aga Yellowishred | Greenish-yellow Noun-prgmentad v
Glacose-nmtrate agar Greyishened Greemsh hown None |\\gn\.‘uh‘\l }
. \ . \ \ . N
Ghveesol-autrate agar Grevishrd Greenmsh-brown Non- pigmented ¢
Potato agar Grevish-rad Greenish-brown Non-piamented tt
Fish meal agar Grevish-red Greentish-browan Non-pigmented te
. J
ceeall ve « Madoraie growih + o« Scaniy poowdh
« The prgment of sudszrare paeelan wag an i seratne when testad with QOSN HUT W QAN Naoh

Table (4) : Cultural characteristics of 7-14 days old cultures of isolate of subgroup RDS.AD

Medium Colour Colour of rever :v o uln\_u Growih
of colony side of colony in medinm
Inorganic salts-starch agar | Greyishred | Greyish-yellow Non-pigmented vt
Glveerol-asparagine agar Grevishred | Pale yellow o Non-pigmented +
arevish vellow
Malt-yeast-extract agar Greyishred | Pale yellow Non-pigmented toht
Oat meal agar Grevishred | Pale yellow Non-pigmented bt
Czapek's solution agar Grevish red | Pale vellow Non-pigmented +
Starch-mitrate agar Greyishred | Greyish-yellow  [Non-pigmented it
v A
Glucose-nitrate agar Greyishred | Greyish-vellow  [Non-pigmented bt
Glycerel-nitrate agar Grevishred | Pale yellow Non-pigmented rt
Potata aga Grevish red | Pale vellow :
g evish ned ale yellow Non-pigmented ++
Fish meal ag: Srevish re Y a3
1 cal agar Greyishred | Grevisheyellow Non-pigmented +++

o = G growth
¢ The avhsorae enoedium

++ % Madetare growth
prEmeaan not pH-sensiive, when tesied with O 0N HOT o Q 0SN Nan

+ = Scanly prowth
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Fig. 1 : Microphotograph of spore

Fig. 2 : Elect i
chains of S.Phaeopurpureus 8 eetron micrograph of

S.Phaeopurpureys

, f
. Figr. 4 : Electron mxc;ogmph °
Fig.3. Microphotograph of spore S.roseoviridis:
chains of S. roseoviridis.
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Fig. 5 : Microphotograph of spor
chains of §. flavotricini.

Fig. 6 : Electron micrograph of
S. flavotricini.
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Fig. 7 : Microphotograph of spore  Fig. 8 : Electron micrograph of
chains of S. prunicolor. S. prunicloy.
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Fig 9. Microphotograph of spore

: Fig, 10 : Electron microg
chains of S. exfololiatus. : n micrograph of

S. exfoliatus.
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Additinnal eharacterinties for isolates of the grovp
30157 foay

[he peanfts mamfested 1n Table (2nndicate that

Fir by derdates (Mo ¥ % and 51 26) are quite similar in
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L
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