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ABSTRACT

It was proposed to find out the optimum environmental conditions and nutritional requirements for highest growth
‘regulating substance and enzyme production by Strepromyces olivaceoviridis. The optimum o-amylase and proteinase
activity was at 45°C and 50°C, respectively. The test strain appeared to prefer pH 4.8 and 7.0 for the maximum productivity
of o-amylase and proteinase, respectively. The highest potentiality for o-amylase and proteinase synthesis as well as the
production of growth regulating substances were attained when S. olivaceoviridis was cultivated on media supplemented
with starch as carbon source and peptone as nitrogen source. Furthermore, the addition of K,HPO, at 1.0 g/1 (as phosphorus),

zinc sulphate (as microelement) and yeast extract (as a vitamin source) to culture medium were found to enhance the
production of growth regulating substances and enzymes by the experimental organism.

INTRODUCTION

Several investigators have pointed out the importance of
culture conditions such as the chemical composition and pH
of the medium, temperature and other factors in the pro-
duction of enzymes [1, 2, 3 and 4].

The production of auxins, gibberellins and cytokinins is
influenced by the growth and incubation time [5]. Also, cul-
ture conditions, age of cells and the presence or absence of
some essential nutrients may influence greatly the secondary
metabolism of microorganism [6]. The greatest amount of
auxins are produced by bacteria, followed by actinomycetes.
Very small amounts of gibberellin like substances are pro-
duced by bacteria and actinomycetes isolated from soil and
mycorhizosphere of pine [7].

It has been authenticated by many investigators that cer-
tain microelement influence the growth and biosynthesis of
different microbial products particularly enzymes [3].
Therefore, it was proposed to find out the optimum environ-
mental and nutritional requirements for highest production
of growth regulating substances and enzymes by Strep-
tomyces olivaceoviridis.

MATERIALS AND METHODS

The growth regulating substances and enzymes de-
termined as described earlier [8].

To determine the best temperature for maximum o-
amylase and proteinase activity, the various enzyme prep-
arations were subjected to temperatures of 25, 30, 35, 40, 45
50 and 60°C in an incubator for 1 hr, Subsequently the activ-
ity was determined.

To detect the suitable pH for maximum production of en-
zymes, the pH values of the culture medium was adjusted to
5.0, 6.7, 7.0, 7.5, 8.0 and 9.0 and the production of «-
amylase and proteinase was tested at these pH values. The
effect of pH value of the reaction mixture on o-amylase and
proteinase activities were tested.

The suitability of various carbon and nitrogen sources by

the studied strain was tested. Furthermore the effect of dif-
ferent microelements and vitamins was investigated.

RESULTS AND DISCUSSION

In the present investigation satisfactory enzyme pro-
ductivity by Streptomyces olivaceoviridis was attained at
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45°C and 50°C for a-amylase (20 units/ml) and proteinase
(32 units/ml) respectively. These results were in good agree-
ment with those obtained by Waksman [9]. The optimum

pH values for a-amylase and proteinase production were 4.8
(30 units/ml) and 7.0 (70 units/ml) respectively. Waksman

[9] stated that the optimum pH for a-amylase productivity is
6.6-6.7. Proteinase is active at a wide range of pH as shown
by Mizusawa [10].

Auxins production was best on using glucose’ fructose,
xylose, sucrose, or starch as sole carbon source (Fig. 1).
Starch followed by fructose and glucose when used as sole
carbon source supported the highest amylase yield (Fig. 1).
These results are in accordance with those obtained by Al-
lam [11], working on Thermomonospora vulgaris and by
Harhash [12] on Fusarium moniliforme. Starch followed by
glucose, xylose, and mannitol were favourable for pro-
teinase production (Fig. 1). In this connection, it may be
mentioned that Mansour [2] stated that the most favourable
carbon source for proteinase production by thermotolerans
actinomycetes was starch followed by glycerol, mannitol
and inositol. Starch was the best carbon source as it fa-
voured highest biomass yield, highest sugar accumulation
and highest protein biosynthesis in mycelial of S. olivaceous
and S. parvullus [13].

Starch represents the best carbon source supporting the
production of growth regulating substances particularly aux-
ins and gibberellins (Fig. 1). Takaki and Dietrich [] pro-
posed that polysacchridase activities were enhanced by
GA,. Furthermore, in corn, barley, wheat and oat grains

there was a stimulation of amylolytic activity with GA,
[15].

Peptone was the most favourable nitrogen source for o-
amylase production (Fig. 2). This is in conformity with the
results of Gabr and Mansour |16} and Gabr et al. [13]. Case-
in followed by peptone supported the production of high
levels of auxins. This was accompanied by comparatively
large amount of proteinase. On the other hand, urea and am-
monium sulphate seemed to be unfavourable for proteinase
production by the test organism (Fig. 2).

The results showed that the optimum concentration of dip-
otassium monohydrogen phosphate for growth regulating
substance and enzyme production by Streptomyces oliv-
aceoviridis 10 be 1.0 g/l. In this connection, Harhash [12]
reported that production of exocellular amylase by Fusar-
ium moniliforme was achieved in phosphate containing me-
dium but no amylase was detected in phosphate deficient
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Fig. 1: Effect of different carbon sources on (a) growth regulating substances and (b) o-
amylase and proteinase produced by Streptomyces olivaceoviridis.

medium. In the present study, the results showed that the in-
crease in a-amylase activity was parallel to the concomitant
increase in both gibberellins and cytokinins detected at the
same incubation period. In support of this conclusion, Ta-
kaki and Dietrich [14] proposed that polysaccharidase activ-
ities were enhanced by GA,. It was reported by Boothby and
Wright [} that cytokinin may be substituted for gibberellins

in the induction of a-amylase.

Auxins production by S. olivaceoviridis was enhanced by

molybdenum (22 pg/ml), iron (20 pug/ml) or boron (20 pg/
ml) in the medium but not by manganese or zinc. The ob-
served auxin production by S. olivaeoviridis when zinc was
present in the basal medium may be explained on the fact
that zinc activated IAA oxidase and peroxidase which par-
ticipate in auxin degradation [18, 19].

Gabr and Mansour [16] stated that Fe, Zn and Mn en-
hanced the biosynthesis of amylase enzyme production by
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Streptomyces viridochromogenes. On the other hand, Na-
guib er al. [20] and Gabr et al. [3] showed that zinc followed
by nickel initiated larger activities of amylolytic activity.
Moreover proteinase production was affected with different
microelement i.e. nickel followed by zinc and boron. In this
connection, Maceda et al. [21] reported that zinc and cal-
cium ions activated proteinase production. It is obvious that,
the presence of zinc in the basal medium of S. oliv-
aceoviridis resulted in the marked production of gibberellins
which was parallel to a progressive increase in amylolytic
activity.

Auxin production was enhanced when the medium was
supplemented with yeast extract or riboflavin. This was ac-
companied by stimulated proteinase production. Gib-

berellins (10 pg/ml and 7 ug/ml) was produced in media
containing yeast extract or riboflavin respectively. These
high levels of gibberellins were accompanied by compar-
atively high level of proteinase enzyme (59 units/ml and 33
units/ml respectively). This may probably be due to that
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Fig. 2: Effect of different nitrogen sources on (a) growth regulating substances and
(b) o-amylase and proteinase produced by Streptomyces olivaceoviridis.

GA; activates the production of many hydrolytic enzymes.
Eastwood et al. [22] reported that GA, is the controlling fac-

tor that induces the synthesis of a variety of hydrolytic en-
zymes. Yeast extract or folic acid resulted in the production

of (7 pg/ml and 8 pg/ml) cytokinins respectively.
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