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Doubling time td = In2(u)-1 
Effective yield (Y E) = Dried biomass x initial substrate concentration 

Examination of Streptomyces Isolates with Seanning Electron Microscopy 

The surface of mycelium and conidiospores was examined by scanning electron 
microscopy after coating the specimen with carbon, gold and pallidiumlll), in the 
Electron Microscopy Lab., Facultyof Science, King Abdulaziz University using 
JEOL JSM 35 Scanning EM. 

Maintenance of Microbial Cultures 

The microbial cultures used throughout this investigation were maintained by 
layphylization at -50°C using freeze drier (Labconco). These organisms were also 
maintained at 4-6°C after their propagation on the specific medium for each group as 
mentioned before . 

Identification oftbe Most Active Antibiotic Producers 

Two isolates of Streptomyces MY18 and MR13 were subjected to complete iden
tification according to the morphological and physiological characteristics described 
in Bergey's Manual of Determinative Bacteriology(12) . The characteristic used in this 
investigation included cultural, morphological and physiological properties as fol
lows: 

A - Morphological and Cultural, Characteristics. Shape of conidiophore, con
idiospore surface, color of aerial arid substrate mycelium were investigated forthe 
cultures growing on the surface of starch-nitrate agar medium(13) malt extract agar/8) 

and glycerol asparagine agar(14) at 30°C for 10 days incubation. 

The production of melanin pigment Was observed by cultivation of tested isolates 
on the surface of glycerol-tyrosine agar(15) for 10 days at 30°C. The positive melanin 
producers were noticed by the production of deep brown solubl~ pigments. 

B - Physiological Properties. Utilization of different carbon sources were done 
using sterile paper disks containing 20mg of carbohydrate (Bacto-differentiation 
disks). The spores suspension (1 ml)of tested isolate was poured on the surface of 
basal nitrate agar medium (Starch nitrate medium without starch[l3), in petri-dish and 
·distributed with L-shaped steriles ghiss rod and left for 15 minutes in laminar flow 
cabinet (to dry the surface of inoculated medium). Disks weretransferred aseptically 
to the surface of agar (4 disks per plate). These disks were identified by a printed let
ter code for each carbohydrate. The plates were incubated for 10 days at 30°C. The 
growth of tested organism around the disks was used as an indication for utilization 
of different carbon sources (positive result). The tested carbohydrates were 
adonitol , arabinose , dextrose, dulcitol, galactose , inositol, inulin, lactose, levulose, 
maltose,sucrose, mannitol, mannose, melibiose, raffinose, rhamnose, salicin, sor-
bitol, trehalose and xylose. . 
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aureus, E. coli, Proteus mirabilis, G +ve Bacillusiso.late No. 1 (fro.mso.il), andG-ve 
sho.rt ro.d iso.late No.. 2(fro.m so.il). 

It is clear fro.m the mo.rpho.lo.gical and physio.lo.gical pro.pertiesthat the Strep
tomyces MY18 is co.nsidered to. be a strain belo.J)ging to. Streptomyces aureofaciens. 

With respect to. the seco.nd iso.late MR13, it was fo.und that this iso.late fo.rm spiral 
chainso.f co.nidio.spo.res, smooth-surfaced co.nidio.spores, red aerial and substrate 
mycelium, red so.luble pigment (o.n starch nitrate, glycero.l nitrate and asparagine 
medium), no. melanin pigment (o.n glycerol tyrosine agar medium) and poor gro.wth 
o.n Czapek-Do.x agar medium. This strain utilized gluco.se, xylo.se, arabino.se~ rham, 
no.se, fructo.se , raffino.se , mannito.l , ino.sito.l and sucrose as so.le so.urces o.f carbon. It 
liquified gelatin (using gelatin-pepto.ne medium), did no.t co.agulate litmus milk and 
no. cellulo.lytic activity. This strain sho.wed antimicrobial activity against B. subtilis, 
Staph. aureus, E. coli, Proteus mirabilis, G +ve Bacillus iso.late No.. 1, G -ve sho.rt 
rod iso.late No.. 2, Saccharomyces cerevisiae, Aspergillus niger and Penicillium sp. It 
means that this bacterium exhibits antibacterial and antifungal activity sho.wing 
broad spectrum effect as co.mpared with the first iso.late which gave o.nly antibacterial 
activity. The pro.po.sed name o.f this red series strain is Streptomyces reseviolaceus. 

Generally, it co.uld be co.ncluded that all tested strains sho.wed a pro.gressive in
crease 'Of bio.mass (dry weight) during the first 4-7 days o.f incubatio.n. On the co.n
trary, the highest antibio.tic activity as reco.rded in the statio.nary phase o.f growth (the 
last five days o.f incubatio.n). Altho.ugh the accumulatio.n o.f antibio.tics started o.n the 
2nd o.r 3rd day o.f incubatio.n, the highest accumulatio.n was o.bserved o.n 9th and 10th 
day o.f incubatio.n. It means that the o.rganisms grew firstly to. fo.rm a co.nsiderable 
amo.unt o.f growth follo.wed by the fo.rmatio.n o.f antibio.tic. It is expected that the pro
ductio.n o.f antibio.tics are usually bio.synthesized as seco.ndary metabo.lites. These re
sults are in line with that o.bserved by Pirt, S .l. and Righelato., R:C. and Lurie, L.M. 
et al.[5.61. They repo.rted that two. phases are o.bserved during the pro.pagatio.n o.f an
tibio.tic producers. The first phase (tro.pho.phase) is characterized by a rapid gro.wth 
(bio.mass productio.n) and the seco.nd phase (idio.phase) is characterized by a slo.w 
gro.wth and maximal productivity of antibiotics. The mo.st active o.rganism amo.ng the 
five tested iso.lates was fo.und to. be Streptomyces MY18 (gray series). This bacterium 
gave a good growth which was accompanied by a high antibiotic activity. Acco.rding 
to. the mo.rpho.lo.gical, cultural and physio.lo.gical properties, this o.rganism was fo.und 
to. be a strain o.f Streptomyces aureofaciens~ 
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