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ABSTRACT

A locally isolated strain of streptomyces
lipmani was found to producé considerable
amounts of the enzyme amylase. Optimal
amounts of amylase production were obtained
after 6 days of incubatipn at 30° C under
static culture conditions in.a medium con-—
taining 0.3% starch as the only source of
carbon, 0.25% potassium nitrate, 0.2% dipo-
tassium hydrogen phosphate, 14 pg /-L ribo- . ...
flavin and 0.00008% calcium chloride. The
pH value was adjusted at 7.5. One such
enzyme, amylase, has been purified to mole- -
cular homogeneity by a sequence involving
gel filtration on sephadex G.200 and biogel
"P150. The purified enzyme was able to hydro-

- lyze extensively 0.4% starch as well as
glycogen and dextran. The optimum activity
of the enzyme was .obtained at pH 7.0 and ..
temperature of 37°C after 60 minutes. Calcium
and strontium iéns increased ‘the activity
of the produced amylase. el
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INTRODUCTION
Recent reports on the production, purification and
characterization of microbial amylases [1-5] stimulated
the authors to search for the isolation of a local

Streptomyces spp which can produce appreciable amounts of

amylase. In this investigation, the production of amylase
by a locally isolated strain of S. lipmani was studied.
Furthermore, the conditions under which optimal amounts of

amylase can be obtained. The enzyme was also purified and

its properties were described.

MATERTALS AND METHODS

Isolation

The soil samples which were collected from different
localities as well as from the Nile banks of Cairc were
treated following the method adopted by Tsao et al. [6]
and plated in a medium composed of (G/L) : starch, 20.0 ;:
KNCb, 2.0 ; K,HPO,, 1.0 ; MgSO,. 7H20, 0.5 ; NaCl, 0.5;Ca CO
3.0, Fe 804- 7H20, 0.01 ; agar, 20.0 and trace salt solution
(Cu SOa.SHZO, 0.64 gm ; Fe 804. 7H20. 0.1 gm ; Mn012 4H20 '
0.79 gm ; 2n 804. 7H20, 0.15 gm; distilled water 100.0 ml),
1 ml at pH 7.0. The plates were incubated at 30°C for 7.days
and flooded with Gram's iodine solution. The clear zones
around the colonies in the blue medium indicated the produc-
tion of amylase enzyme.
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Measurement of the amylolytic activity

For enzyme production, 2 ml inoculum of 48 h old
culture were transferred to 48 ml of the same liquid medium
incubated at 30°C for the appropriate times. The amylolytic
activity was measured by the Bernfeld method [7]. The

Streptomyces strain which was able to produce the highest

value of amylase in liquid culture was selected for further
study.

Purificatian of amylase

The enzyme produced by the experimental organism on
the follwing medium (G/L) : starch, 30; KNO3, O.2;K2HP04,
2.0; riboflavin, 0.14; at pH 7.5, incubated for 6 days at
30°C , was purified using the method cited in Aly [8].

RESULTS

The local streptomyces which was proved to be the

most active producer of amylase was subjected to various

schemes of identifications. It was identified as Strepto-

myces lipmani and used as the experimental organism in the

current work.

A series of experiments were carried out aiming at
studying the'bptimal'bhysichl'and nutritional conditions
at which the msximal value of amylase was obtained. The
data of these experiments are présented in Figs 1-2, and

" résulted in the follwing : The pH of the medium was 7.5 ,
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the incubation period was 6 days at 30°C. The nitrogen
source was 0.25%7 potassium nitrate, the carbon source was
3% starch, the phosphorus salt was 2% potassium dibasic
phosphate & riboflavin was 0.2% . Calcuim carbonate was
proved . unimportant for the production of amylase

enzyme,

When the purified enzyme was incubated at various
temperatures, it showed a temperature optimum at 37°C
( Fig 3).

Different pH values were examined on the amylase
activity by using citrate and phosphate buffers. The enzyme
was active at pH 7.Higher and lower pH values were delete-

rious ( Fig. 3).

The purified enzyme was adjusted at pH 7.0 and
incubated at 30°C for various periods of time . The puri-
fied enzyme recorded its maximal activity after 60_min and

the activity declined afterwards (Fig 3).

The produced and purified amylase was able to hydro-
lyze starch (0.4%), glycogen as well as dextran at 30°C
and pH 7 after 30 minutes incubation (Table 1).

Metalic ions under investigation were incubated with

the reaction mixture for 30 minutes at pH 7.0, and the
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activity of the enzyme was determined as described before.
The activities of the enzyme indicated that catt and
strontium stimulated the enzyme activity. Nitt had no eff-
ect on amylase activity. Hg++ and Cu'™ had little delete-
rious effect on .S.lipmani amylolytic activity. The rest’
of metalic ions repressed the aetivity of the purified
enzyme (Table 2). S )

DISCUSSION
Among a number of actinemycetes isolated from local
habitats, one was proved to be the most active in produc—
ing the enzyme amylase. This organism was subjected to
different studies and comparisons with various SChemes and

was finally identified as S. ligmahi [9—15].

Since the amylolytlc act1v1ty of the experlmental
organism was found to be hlgh varlous environmental
factors and cultural characterlstlcs were 1nvest1gated in”

a tr1a1 to 1mprove the value of blosynthe51zed amylase It
was 1nd1cafed that the hax1mum amylase productlon was ”
obtained in a medium containing 0.25% potassium nltrﬁﬁe,
0.3% starch 0.2% dibasic pota551um phosphate 0.2% calcium

WL Rl

chlorlde and 14 pg/erlboflav1n im ‘2 pH 7 3 at 30”G‘for 6

11 F T

‘days The optlmal phy51calécond1t10ne were 31mllar to the
findings of Sinha and ‘Chandra [57, ‘Srivastova etaal fié]“

and Gabr and Mansour [17],_Lhey reported that maximun
T MW UTTQES W e s L T T
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amylase biosynthesis was attained after 6 days, at 30°C,

optimum pH being 7.5.

Dipotassium hydrogen phosphate proved to be the
best phosphorus source for amylase production compared to
the others. However, 0,23 dipotassiuﬁ hydrogen phosphate
stimylated amylase production. The promoting effect of
dipotassium hydrogen phosphate on amylase activity may be
attributed to the effect of potassium ions rather than its
phosphorus content. Since disodium hydrogen phosphate did
not exhibit such effect.

The nitrogen source necessary for the production of
amylase seems to be versatile among the actinomycetes.
Strain variation plays a role in that respect. In the
current work 0.25% potassium nitrate is the most convenient.
However.,Sinha and Chandra [5] vecomended . ammonium acetate
as a sole source of nitrogen for amylase production.
Feniksova [18] selected ammonium sulfate as the sole
source of nitrogen for amvlase production by Aspergillus

terreus.
Starch (0.3%) was the best among the tested sources
of carbon. This source of carbon was found to be the most

convenient by many investigators [2,16,19,20,21].

As a result of a series of experiments, the purified
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enzyme exhibited its maximal activities when incubated
with starch at 0.4% at-37°C for 60 miii» attepH’7.0. These
resuits are parallel w1th ‘those. obtained by Baldwinifl2#] .«

L . e e EQIITE s RS

‘ } The ﬁigheé% enzymé*éetivity»was?azsbqrecorded with
dextran, glycogen or starch especially-at levels 0.4%.. * “
Strontium and calcium increased: the enzyme activity by 6
and 9% respectively when supplemented individually to the
reaction mixture. Nickel played no role in the enzyme
activity while the other tested micronutrients exhibited
various inhibitory effect§ according to the- element used.
These results were found to be in accordance with many

investigators [23,24].
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Effect of difterent substrate on the artivity ol thee ganilied

Substrate Enzyme nctivity
wyz/ LEKY w1/l

Starch L

Glycogen NN

Dext rRue 15,0

Talbe {2): Effect uf ditferent m--t:|lic. iona Ceationg sl anions} on

the activity of the purified amylase activity produced by

§. lipmani.

Metalic ions

In form of
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mp/ 100 mifh,
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