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Abstract:-

The genus Streptomyces consists of sporulating Gram-positivesoil bacteria with a mycelia growth
habit, and a life cycle with complex morphological and physiological differentiation, also piodu..,
antibiotics which are the secondary metabolite.

The objective of the present study is to study of an ability of a local isolate of Streptomyces Zl to
produce antibacterial substance, and effect of different carbon and nitrogen sources on antibacterial
production. Results in present study showed that Streptomyces Zl have ability to produce antimicrobial
agent against Escherichia coli, Shigella dysentery, Pseudcimonas aeruginosa, Klebsiella pneumoniae,
Staphylococcus aureus, Staphylococcus epidermidis, Bacillus nrbtilis which indicated by diameter of
inhibition zone that reached tol6.0, 19.3, 18.1,25.0, g.z, 11.2, l2.o mm, respectively, iesults in this
study showed that antimicrobial agent produced by Streptomyces Zl lvas more effective against gram
negative organisms rather tlian gram positive.

Production of antibiotics from microorganisms varies with the constituents of the media. In present
study we have investigated the influence of medium constituents such as carbon and nitrogen soui.., on
the antibiotic production from Strcplomyces Zl, different carbon sources were used in this study
includcd the follorving: maltose, glycerol, galactose, glucose, mannitol, lactose, starch, and dextrose, the
samples werc assayed against K. pncumonic, the highest antibacterial activity rvas obtained when
dextrose at 4Yo rvas used as carbon sources. We have also tested a numbcr of nitrogen sources (Yeast
extract, L-valinc, sodium glutamate, Na2NO3, Nl'l4SO4, Nl-l4NO3) orr antibiotic production by local
isolate of Strcptonr),cc:; sp.Zl, rcsults shorvcd that Yeast cxtract at l.SYo was thc most suitable nitrogen
sollrcc, tlrouglr L-valinc, sodiurn glutarnatc, Na2NOj, NI-l,rSO.r, NI.ITNOJ gavc modcrate antimicrobial
activity.
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Introduction:-
Streptomyces genus is filamentous

bacteria of the family Streptomycetaceae;
belong to the order Actinomycetales that
includes more than 500 species occurring in soil
and water. Members of the genus Streptomyces,
have remarkable capacity to produce a wide
variety of secondary metabolites that include
about half of the known microbialantibiotics in
use today. Many of these compounds have been

important in medicine, such as aminoglycosides,
anthracyclines, chloramphenicol, p-lactams,

macrolides, tetracycline's etc 
(l'2' 3).

Antibiotibs are the secondary
metabolites produced by microorganisms,
classified into several families, such as

polyketides, polyethers, macrolides, and B-

lactams, based on chemical structure similarity
and common biosynthetic pathways, and they
are often produced from the same primary
metabolic precursors(o). The secondary
metabolites accumulate only after the grorvth
phase "tropophase" rvhen the culture attains a
spccific grorvth rate. Secondary mctabolites arc
often called "idiolites" usually-produccd in the
stationcry phasc "idiopltasc" ()' o).

A study on the production of antibiotics
usually involvcs a scarch for optirnal rncdia.
This is achicvcd by a systcrnntic study of thc
suitability of a largc numbcr of carbon and

nitrogcn sourccs. Earlier expcrintcnts [tavc
shorvn tlrc cff'ccts of carbott sourcc, ttitrogctt,
and othcr culturc mcdiuttt variables on antibiotic
productiort in Slrcptontt'ccta.t 

(7'8'e) ancl glucose

re pression of a variety of streptotnycetes
prontoters is knorvtt to occur 

(10'll'12).

The rvide occurrence of multiple
antibiotic-resistant bacteria pathogens of
humans has made it urgent to develop nerv

antibiotics. Although over 6,000 diflerent
antibiotics have been identified from
Actinomycetes, these microorganisms are still
considered likely to be an important source of
further nerv antibiotics. Therefore, intensive
search for new antibiotics is going on
lvorldrvide (a'13).

The present study focuses on the production of
an antibiotic from local isolates of Streplomyces
sp. Zl, and to determine horv carbon source and

nitrogen source could be manipulated to
enhance production of the antimicrobial agent
by Streptomyces sp. Zl.
Materials and methods:-
Microorganisms:

Local isolate of Streptomyces sp. Zl was
used in this study for antibiotic production. To
determine antibiotic activity, test organisms
Escherichia coli, Shigella $tsentery,
Pseudomonas aeruginosa, Klebsiella
pneumoniae, Staphylococcus aureus,
Staphylococcus epidermidis, Bacillus subtilis
were used. Streptomyces sp. Zl, and all test
organisms were obtained from Genetic
Engineering and Biotechnology Institute I
University of Baghdad.
Stock Culture:

Local isolate of Streplomyces sp. Zl were
grown on R2YE media trc), and incubated for
l4 days at 28 oC to allow for sporulation. Sterile
distilled water (5 ml) rvas added to each plate,
and the surface rvas gcntly scraped to release the
spores. Suspensions lverc collected by
ccntrifucation and rvashcd trvice with distilled
rvatcr (15.

Production Mcdia:
I ml of the stock culturcs of local isolates

of Strcptotnycc.r .tp, Zl inoculatcd into 100 ml
of stcrilizcd sccd nrcdium in 500 ml conical
llasks consisting of 0.5% tryptanc, yeast extract
03%; pl-l adjustcd to 7.2, and incubated rvith
slraking at 28oC for 48 h, 8 ml of the culture
rvas transf'erred in to a 500-ml Erlenmeyer flask
containing 100 nrl modified production medium.
l'he modified production medium \.vas

composed of maltose 4ol0, sodium glutamate

l.Tyo, KzHPO4 0.jl%o, MgSO,r.THzO 0.05Vo,

CaCIz.2HzO 0.01%, FeSO.r.THzO 0.005%,
ZnSO+.7HzO 0.0005%; pH adjusted to 8.0. The

cultures rvere then fermented on a rotary shaker
at 200 rpm for 8 days at 30 oC, and antibiotic
accumulation monitored daily tt0i.

Antim icrobial activify:
Antimicrobial activity in cultures of

Streptomyces sp. Zl against test organisms was

determined. 5 ml of samples were withdrawn
from fermented production media, and

centrifuged at 5000 rpm for 15 min to separate

the mycelia biomass, then all extracts of
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Streptomyces sp. Zl were assayed for their
antimiuobial activity by using agar well
diffusion method (17).

Culture conditions:
To enhance antibiotic production by

Streptomyces sp. Zl in production medium,
different carbon and nitrogen sources were used
which included the following:
Effect of carbon source on antibiotic
production:-
To detect the effect of carbon-source on
antibiotic production of Streptomyces sp. Zl,
various carbon sources were usid, include the
following: maltose, glycerol, galactose, glucose,
mannitol, tactose, starch, and dextrose, also
effect of optimal carbon source concentration
(lyo, 2yo, 3yo, 4yo, sYo, 6yo) on production of
the antibiotic was studied.
Effcct of nitrogen source on antibiotic
production:
Effect of diffcrent nitrogen sources (Yeast
extract, L-valine, sodium glutamate, Na2NO;,
NIJ4SO.r, NI'l4NOr) on antibiotic production by
local isolatc of Streptontyccs sp.Zl werc
studied, and thc eflcct of optirnal nitrogcn
sourcc at varicd conccntrations (0.6%, 0.9Vo,
l.2oA, l.5oh, l.8oA, 2.1%) on antibiotic
production rvcrc also studicd.
Ilcsu lts:-

Thc biosynthcsis of antirnicrobial
substancc by Strcptontycc.r sp. Zl rvas studiccl
durirrg fbrnrentation in nrodificd production
rrredia, results shorved tlrat ,S/r'cplotnyces sp. Zl
havc ability to produce arrtinricrobial substance
against test organisnrs (Eschcrichia coli,
Shigcllo dyscntety, Pscudontonas acruginosa,
Klebsiclla pncumoniae, Staphylococcu., aureus,
Staphylococcus cpidermidis, Bacillus nfitilis)
used in this study. After incubation test
organisms rvith extracts of ,Streptomyces sp.Zl
for 24 hr at 37 oC, the zone of inhibition rvas
measured for each test organisnls. The diameter
of inhibition zone for gram negative bacteria:
Escherichia coli, Shigella dysentery,
Pseudomonqs aerugrnosa, Klebsiella
pneumoniae was 16.0, 19.3, 18.1, 25.0 mm,
respectively, where for gram positive bacteria:
Staphylococcus aureus, Staphylococcus

epidermidis, Bacillus subtilis was 9.2, ll.Z, lZ.0
mm, respectively, as shown in figure (l).
According to results in figure (l), the Gram-
negative organisms were more sensitive than
Gram-positive organisms to the antibiotic
produced by Streptomyces sp. Zl, also result
showed that the antibiotic was more effective
against Klebsiella pneumoniae so it was chosen
for further studies.
Antibiotic production varies with the
constituents of the media, we attempted in
present study to enhance of Streptomyces sp.Zl
for antibiotic production by optimizing the
carbon and nitrogen sources in production
media. The antimicrobial activity of
Streptomyces sp.Zl against test organism K.
pneumoniae was influenced by addition of
different carbon sources such as maltose,
glycerol, galactose, glucose, mannitol, lactose,
starch, and dextrose, it was observed that
antimicrobial agent production was greatly
incrcased by addition of dextrose, follorved by
starch, maltose, glycerol, mannitol, lactose, and
glucose, wherc no antimicrobial activity rvas
detected using galactosc, as prcscnted in Figure
(2). Results in tlris study shorved that
antinricrobial activity of Strcptontyces sp. Zl
against K. pncuntorric rvas induccd by dextrose,
starch, nraltosc and lcss activity found lvith
glucose, as shorvn irr Irigurc (3), As observed in
Figurc (2), thc antibiotic production by
Slrcplotttycc.\ sp. Zl irrcreased rvith thc addition
of dextrose in production media although starch,
maltose and glycerol were a good carbon
sources for antibiotic production, the effect of
d iffbrent dextrose levels (lyo, zyo, 3yo, 4yo, 5yo,
6%) on antibiotic production rvas studied. The
diameter of inhibition zone lvas measured after
incubation of Streptomyces sp. Zl cultures on
plates of K. pneumoniae for 24 hr at 37t1C.
Optimum dextrose concentration for antibiotic
production was 4Yo, the diameter of inhibition
zone reached to 30.1 ffiffi, where low
antimicrobial activity observed with dextrose at
lYo, zyo, 3yo, 5oA, 6Yo, the zone of inhibition
were 10.5, I 8.0, 27 .0, 10.0, 10.0 ffiffi,
respectively, as shorvn in figure (4). Also the
effect of number of nitrogen sources (Yeast
extract, L-valine, sodium glutamate, NHaSOa,
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|aNOr, NHTNOT) on antibiotic production by
Streptomyces sp.Zl was studied. It has been
observed that the optimum nitrogen source for
antibiotic production by Streptimyces sp, Zl
was yeast extract, and the diameter of inhibition
zone against K. pneumonia was reached to 2g.5
mm,_ followed by sodium glutamate, L_valine,
NHlNOt, NaNO3, NHISOn , that the zone of
inhibition were 24.1, 18.6, 12.5, 11.0, 9.0 mm,
respectively, as shown in Figure (5). Results in
present study showed that organic nitrogen
source were exceeded inorganic nitrogen
sources in production of antibiotic. The
optimum nitrogen sources in this study was

yeast extract, the effect of different yeast
extract concentrations (0.6%, 0.gyo, l.zyo, l.Syo,
1.8Y",. 2.1%) on the biosynthesis of
antimicrobial antibiotic by Strepto'myces sp. Zl
was studied. Yeast extract at I.Syo was found to
be the optimum concentration for antibiotic
production although production of antibiotic at
other concentrations but at less quantities, the
diameter of inhibition zone against K.
pneumoniae was 28.7 mm, where the zone of
inhibition at 0.6, 0.9, I .2, l.g, Z.lyo, was I4.2,
1.8.0, 26.5, 28.7, 17.2, 12.0 mm, respectively, as
shown in Figure (6).
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Iiigurc (l): Eff'ccts of atltitnic.obial agcrrt proclucccl by strc1trtrtycas sl). 21 against tested organisr,s (1.E,;clrcrichia coli,2. Shigcllo cly,scntar.y,,3, pscuclori,orni acrugin,,;o,4. Klcbsiclla l:ncurrtortiac,5.stapltylococctt'r aurcus, 6. stapltylococius epic{cnrtic{i.s,7. IJacillus suhtilis\.
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Figurc (2): Effect of carbon source on antibiotic procluctionby Streptomyccs 1;p.Zl,

Figure (3): Effect of carbon source (l.Dextrose, 2.Starch, 3.Glucose, 4.Maltose) on
Antibiotic production by Streptomyces sp, Zl.
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Discussion:-
Actinomycetes produce approximately two-
thirds of all knorvn antibiotics of nricrobial
origin, including over 6,000 diff'ercnt chcrnical
structures, and thcy continue to be an exccllent
source of novcl compounds. Many of thesc
natural products are conrrncrcially important
rncdicinal cornpounds rvith a varicty of
thcrapcutic uscs-(l'ltl'le).Rcsults in prcscnt study
indicatccl tlrat local isolatc ol' Strcptot,t)/ca:;
,r7;.Zl lravc ability to producc antibiotic agairrst
isolntcs of pathogcnic bactcria includcd:
Ii.sclrcrichia coli, Shigallu cl1,:;antcry,,
I'saudontona:; uartrgittoso, K. pnauntoniaa,
Slaplrylococctt.s oureus, Staltltylococcus
cpidannidis, and Ilaciilus subtilis. Tlrese results
are comparable rvith sonre S/r.c2tontyces species
recorded to secrete antibiotics against bacteria,
fungi and yeast, such as production of
actinorlrodin by S. coelicolor. 43 (2' 20)

pristinarnycin ,s.by

1:ristinaespirzlis(21),leucomycin by ^t
kitasatoensrs, cephalosporin by S. clavuligcnts
\'L'')), also .S. rimosus is a knolvn industrial
producer of oxytetrac^ycline and rvas originally
isolated from soit (24). Indeed, most knorvn
microbial producers of the different
tetracyclines are bacteria native to soil.

Yeast extract (%)

-a- Antlblotlc productlon

Figrrrc (6): 13ffect of Yeast extract concentration on antibiotic prodLrctiorr by Streptorttyces sp. Zl.

1.50% 1.80% 2.10%

Actinomycetes are usually present in large
numbers in soil, and they constitute about l0%
of thc cultivablc microbial population,
exceeding I million CFU/g ofsoil(2s,)6)'
Antibiotic production is greatly influenced by
cultural conditions and mcdia components.
rvlrich vary from organism to organism 

(27,28), 
in

prcscnt study attcrnptcd to optirnize such
nutritional constituents as carbon and nitrogen
sourccs to irnprovc antirnicrobial agent
procftrctiorr by Strcptontycc.r .rp, Zl, results in
this stucly indicatc that dcxtrose was the best
carbon sourcc fbr nrrtibiotic production rvhere
lcss antibiotic production found lvith glucose,
and lactose. Dcxtrose may be utilized less
rapidly, and thus it is available during the phase
of arrtibiotic production, in a study r,vith
Streptomyces kanannryceticus M27, dextrose
proved to be an excellent carbon source for
antibiotic production (2e) rvhere glucose, usually
utilized rapidly for the synthesis of cellular
material so that little r,vould be available as
carbon and energy source for antibiotic
synthesis, also glucose interferes with the
biosynthesis of many antibiotics such as

bacitracin (10) and aitinomycin (31). During
studies on fermentation medium development,
polysaccharides or oligosaccharides are often
found to be better than glucose as carbon
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sources for antibiotic'production Q2). Other
studies indicated that S. hygroscopicns Dl and
S. venezuelae produced antibiotic optimally with
glycerol as th; carbon source (20,33)' As dextrose
was an excellent carbon source for antibiotic
production by Striptomyces sp.Zl, different
levels of dextrose were tested to determine the
optimal concentration for antibiotic production.
Dextrose at 4o/o was the best concentration for
antimicrobial agent production Figure (3),
where higher dextrose levels decreased the
activity of antibiotic. At higher concentration of
carbon source with a slow uptake rate, the
production of the antibiotic decreased. This is
probably because of accumulation of carbon
source in the fermentation broth leading to the
fragmentation and autolysis of the mold (34).

Antibiotic production is in general subjectcd to
the suppressive effects caused by an excess of
nutrients such as carbon, nitrogen, and
phosphate sources {2' 20), also it founi that the
optimal dextrose concentration for antibiotic
prodtrction by ,S. Kanamyccticus, was Zyq
rvhcre at higher dose of dextrose decreased of
antibiotic production (2e).

l'hc nature and thc amount of the nitrogen
source arc botlr critical in dcterrnining thc onsct
of antibiotic production. In this study difl'crcnt
nitrogcn sources rvere addcd to thc prodrrction
nrcdiurn includcd organic nitrogcn sourcc
(Ycast cxtract, sodiunr glutarnate, L-valinc) ancl
inorganic nitrogcn sources (NI-laSOa, NI-laNOj,
NaNO3), it has bccn found that organic nitrogcrr
sourccs were cxceeded inorganic nitrogen
soLrrces in production of antibiotic by
Strcptorrtyces sp. Zl (Figure 5), these results
agreed rvith other studies rvhich indicated that
organic nitrogen sources lvere better in
antibiotic production rather than inorganic
nitrogen sources (15'36'17), rvhere inorganic
nitrogen source, ammonium sulphate tvas
favored for cephalosporin production ,by C.
acrenrcniutn, it lvas observed to be the best
nitrogen source- -for the higher production of
cephalosporin (6'21), also maximLm antibiotic
production by S. kanamyceticus was obtained in
a synthetic medium conlqining (NHa)H2POa as
the nitrogen source rze). The absence of
production or the delay observed with some
nitrogen sources could result either from a

shortage of precursors or from a negative
regulation of the enzymes involved in antibiotic
biosynthesis (21).

High content of nitrogen is found to decrease
the production of antibiotic. In this study yeast
extract at l.5To was optimum concentration for
antibiotic production by Streptomyces sp. Zl,
and the high concentrations prevented antibiotic
production. It might be due to the reason that it
interferes to the process of differentiation of
mycelium to swollen hyphal fragments and
arthrospores during the production stage.
Production of CPC by many strains of C
acremonium is known to be stimulated by the
addition of the amino acid methionine, it lvas
observed that at higher concentration of
methionine, the percentage of unicellutar
arthrospores increased from 55% to 80% and
CPC production is decreased to 85Yo of that
obtained with normal methionine level. This
decrease in production of antibiotic mieht be
due to its toxic eff'ect on the mold (l8,fe). 

In
addition, the samc dclay in pristinamycin
production by S. pristinacspiralis' that was
obscrved rv.ith- high levels of glutamate and
ammoniurn (21' 21). -
Furthcr studics arc rccommendcd to study the
efl'ect of othcr nutritional factors on antibiotic
production by Strelttontyccs .tp. Zl, and to
puri fy, clraracterize thc antibiotic.
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