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ABSTRACT

Among 60 streptomycete isolates, 16 exhibited
lipolytic activities, S. parvulus proved to be the
best lipase producer. The optimal culture conditions
were 6 days of incubation at 30 °C under static
culture conditions. The nutritional factors which
affect lipase productivity were studied. 0.3%
corn oil was the most suitable carbon source
for the enzyme production (40.6 ug/ml). However,
yeast extract stimulated lipase production
(50.2 ug/ml) more than potassium nitrate
(40.6 ug/ml) among the tested organic and
inorganic nitrogen sources. Addition of
amino acids as nitrogen sources to the basal
medium showed that L-cystine (77 ug/ml),
glycine (72 ug/ml), DL-alanine (42 ug/ml) and
DL- valine (42 ug/ml) have stimulatory effect
on lipase production, but glutamic acid
(1.6 ug/ml), DL-serine (1.0 ug/ml) and
DL-tryptophane (0.5 ug/ml) exerted strong
inhibitory effect on lipase biosynthesis by
S. sarvulus.
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INTRODUCTION

Lipase enzyme production by microorganisms was studied
by several investigators (Nelson, 1970; Arnold =t al., 1975;
Elwan et al., 1978 and 1986; Mohawed et al., 1985; and El-gamal
and El1-Sheikh, 1989). The composition of the culture medium
and rho oo centration of its ingredients greatly affect the growth
and enzyme production of the microorganism (Chopra and
Chander, 1983). The presence of butter o0il, vegetable ail
and synthetic triglycerides as carbon sources caused-areduction
in lipase activity, while 2% peptone and 0.5% yeast extract
as nitrogen sources produced the highest value of the enzyme

by Geotrichum candidum (Chander et al., 1983). Mchawed et al.,

(1985) stated that substituting tributyrin and sodium nitrate,
originally present in the basal medium, by 13 carbon and 20
nitrogen sources added individually revealed that olive oil
(0,3% W/V) and L-arginine or Dl-serine were the best :

substrates for lipase production by Aspergillus anthiceus IMI,

The present study is an endeavor to investigate the
lipolytic activities of the tested streptomycetes and optimiza-

tion of lipase production by S. parvulus.

MATERIALS AND METHODS

Lipolytic streptomycetes

Various streptomycetes isolated by El-Shribiiy (1990)

were tested in the present investigation for their Jvpilvt.-:
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activities. As a resuit of this study Streptomyces parvulus

was found to be the most active lipase producer and it was,

therefore selected for subsequent investigation.

Media used

a— Growth medium

Starch-nitrate agar medium {Waksman, 1959) was used for
culture growing and mainterance of S. parvulus. This medium

was composed of (g/1):

Starch 20.00
KNO3 2.00
MeS04 0.50
NaCl 0.50
CaC03 3.00
FeS04 0.01
Agar 20.00
Distilled water ) 1000 ml

b— Production medium

. The above liquid medium was used for the production of
lipase by S. parvulus. The emulsified oils and fats (0.2%
V/V) were prenared according to Elwan et al., (1977). The
prepured emulsions were added individually in place of starch

to the growth medium,

Enzyme assay

The activity of lipase was determined by the pH meter
assay method., The method was adopted by Wahlefeld (1974) and
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modified by Mchawed (1983). The volume of enzyme activity was

derived from the following equation.

Volume activity (ug/ml sample) = Consumed NaOH
0.1 mi

where as, the specific activity of lipase enzyme was

calculated from the fellowing equation:
" VYolume activitv
protein content (mg/ml)

Specific activity (ug/mg protein) =

Determination of Protein

Total protein was estimated by the method of Lowry et
al. (1951). Using bovine serum albumen as a standard protein.
The optical denisties of the samples were measured at wave

length 750 nm using Perkin-Elmar, Lambda I Spectrophotometer.

RESULTS AND DISCUSSION

Screening of the streptomycete isolates

The screening of the streptomycete isolates was carried
on the bases of their lipolytic activities using the pH meter
assay method. Among the 60 isolates, 16 exhibited lipelytic

activities.

The data represented in table 1 showed that S. parvulus
surpass all the tested isolates in its lipolytic activity
(17.8 ug/ml sample) after & days of incubation at 30°C under
static culture conditions, followed by S. caesius, S.

autotrophicus, s. corchorusi and S. c¢alvus. Streptomyces

cepuensis, S. badius, S. galtieri and 5. alhovinacens ~aioer
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moderate lipolytic activities. Other isolates were found to

be poor in their lipase activity. Thus, S. parvulus was
selected for further study.

Effect of incubation periods

An experiment was conducted in order to follow the lipase
production by the experimental isolate during the fermentation
process. Samples were taken periodically every day. This was
done to secure the proper time for maximum production of the

enzyme.

The data given in table 2 revealed that the lipase
formation was started after the second day of incubation
period. Maximum lipase production, maximum protein concentra-
tion and the lighest biomass yield were attained on the Glh-day
of incubation. Afterwards , the lipase activity, protein
content and biomass yiéld were decreased. The biomass growth
seemed to be almost stable throughout the last four davs.

Our results were agreed with the results of Johnson and

Sungg, 1974; Aisaka and Osamz,(1979)and Chander et al.,( 1980).

Effect of different lipids

Nine lipid sources namely, tributyrin, corn oil, cotton
secd oil, caster oil, cocoainut oil, olive oil, sesame oil,
lineseed o0il, animal fat were tested for their efficiency to

support the lighest production of lipase, protein and biomass.
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Each lipid source was supplemented at a concentration of

C.2% (V/V) in replace of starch to the production meduim.

The data presented in table 3 showed that corn oil was
the best lipid supported the highest yield of lipase (37.5 ug/ml),
protein (0.25 mg/ml) and biomass (154 mg/50 ml culture) as
compared with the other lipids used. This was followed by
olive oil (25.3 ug/ml), tributyrin (17.8 ug/ml) and cotton
seed oil (15.5 ug/ml). Other lipids used not suitable for
lipase biosynthesis by 5. parvulus.

Different concentration of corn oil (0.1 - 0.9% V/V)
were tested. Data recorded in table 4 indicated that, 0,3%
of corn oil was the optimum concentration for growth and
lipase activity. Lower and higher levels of corn oil induced
a decline in lipase production, protein content and biomass
yield. In this connection Yashida et al. (1968) found that
0.2-0.6%4 olive oil gave maximal lipase production by Torulopsis
erncha. Mohawed et al. (1985) attained that 0.3% {(W/V) olive
0il was the best substrate for maximal lipase production by
Aspergillus anthiceus. Similar results were obtained by
FElwan et al. (1986); El-gamal and El1-Sheikh (1989).

Effect of different nitrogen scurces

Tn this experimenc, .ine different nitrogen source.

g . L o ,
were tested for their suitability in lipase production and
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biomass yield by 5. parvulus. tuch nitrogen source was added
to the basal medium in a conce traticn of 28 mg N/100 ml
medium. The results in table 5 wudicated that the production
of lipase enzyme by §. parvules was greatly affected by the
type of the nitrogen source used, yeast extract (50.2 ug/ml),
potassium nitrate (40.6 ug/ml} nnd peptone (40.1 ug/ml)
supported the higher levels of ?fpase biosynthesis. Moderate
levels of lipase production was ubtained by casein, sodium
nitrate and ammoniun sulphate. Urea and ammoriun chloride
failed to support the production of lipase enzyme. In general,
the tested organié nitrogen sources favouredlipase production
more than inorgnic ones. These results coincide with the
results of Akhtar et al. (1980), Chander et al. (1980) and
El-gamal and El-sheikh (1989).

Effect of amino acicvs

The supplementation of diiferent amino acids to the
basal medium - free of nitrogen source in equimolecular
nitrogen weights equivalent to the nitrogen content of Z g.
KNO3 (280 mg N/L) were tested.

The data presented in table 6 showed that the pres~nce
of L-cystine, glycine, DL-alanine and DlL-valine enhanced
lipase and biomass yields as compared with the control ireatment
containing KNO3 as a sole suruce of nitrogen. .Glutamic acid,
Jl-serine and DL-tryptophane were inhibitors of lipase produc-

L ion by the experimental orgrnism. The highest value of lipase



236

Delta J. Sci 16 (1) 1992

Optimization of Lipase

and biomass were obtained when L.-cystine was the only source
of nitrogen. The requirment for‘amino acids seams to be
versatile among the different producing organisms, Nashif

and Nelson (1953) found that leucine, isoleucine and valine

increased lipase production by Pseudomonas fragi and maximal

value was obtained in the presence of L-lysine used as the
sole nitrogen source. Mohawed et al. (1985) reported that the
additoin of L-arginine or DL- serine (0.33% nitrogen) were
the best sources of nitrogen for lipasérproduction by

Asperpgillus anthiceus IMI.
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Table 3 . The lipolytic activity of streptomycete isolates

Streptomycete isolate

Lipase activity (ug/ml sample)

Streptonyces

albovinaceus

Streptonyces

galtier!

Streptomyces

albelongus

Jtreptomyces

autotrophlcus

Streptomyces

badius

Streptomyces

resecgrlseus

Streptosyces

corchorusi

Streptomyces

dlastaticus

Streptomyces

macrosporeus

Streptomyces

atroolivacens

Streptonvyces

parvulus

Streptomyces

caesius

Streptomyces

capuensis

3treptomycas

calvus

Jtreptomyces

pelychromogenes

Streptomyces

[os5e0Sporus

11.1

12.12

Table 2 . Effect of incubation period on lipase production

by Streptomyces parvulus.

Incubation
pariod
(in days)

Lipase
activity
Cug/ml sample)

Protetn
content
Cmg»ml sap-'->

-

Spectfic
activity

- wy protelnd

Biomass yield

(mg/30 ml culture)

1

2

10

11

0.0
2.0
3.5
$.5
11.5%
17.8

13.1

7.600
0,120
0.150
0.180
0,189
0.19%
0.182
0.178
0.16%
0.167
6.167

0.160

000.0
040.0

15.0

92.5
122.5%
140.2
138.3
123.5
103.7
103.7
10).0
103.0

|
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Table 3 . LFfect of different lipids CO.2% VYD

Sci.

16 (15 1992

Straptomyces parvilos

on Lipase production

by

' Uil fersil
lipids

Lipase
activity
Cug/ml sample)

Protein
content
(ag-ml sampled

Specific
activity
(ugsmg proteind

Biomazxs yield

Cmg/30 ml cultured

Tgibutyrin

Coin o4
Cotton

‘seed o

1

‘Caster oll

Cocoa-nul
oll

]
)
h
1
i
!
1
1olive ol
i

i

Seswme oll

Lineseed
oi:

|
: H
lanimal fat)

17.8
31.5

15.5%

02.4
05.2

25.3

00.5%

02.4

00.9

¢.1%8
3.250

0.188

0.165

0.16%

0.240
0.040

0.160

©.09

89.89
150.00

B2.45

14.55

30.77

105.42
12,50

15.00

10,00

140.2
154.3

140.0

057.0

106.0

14B.0
030.0

060.0

030,90

Tabie o .

production by Streplomyces parvulus.

Effect of different concentrations of corn oll on lipase

Corn et} Lipase Protein Specific Biomass }IQIQ

concent = activity contenil activity

r?:i$; Cugrml sampled [ (mgsml sampled [Cugs/mg proteind [(mgsrSO ml culture
0.1 20.9 0.22 55.00 145.7
0.2 37.5 0.25% 150.00 154.3
0.3 40.6 0.26 156.15 156.5
0. 4 37.0 0.26 i42.30 154,
6.5 20.0 0.23 86.90 145.9
G.€ 20.0 0.23 86.96 145.0

! 0.7 08.2 D.16 51.25 093.5%

! 0. ¢ 04.6 0.11 41.82 076.7

% 0.9 | o03.2 0.10 32.00 5.0

i
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Table 5 . Effect of different nitrocgen sources on lipase production by
Streptomyces parvulus
Nitrogen Lipase Protein Specific W Blomass yleld
activity content activity
Sources Cugsml sample) |(mg-/ml sample) |(ug-mg proteind |[(mgr50 m cultured
KNO. 40.6 0.26 156.15 156.9
NaNOa 20.3 0.22 92.27 125.95
ARD. 10.72 0D.17% £0.00 102.6
sulphate
Amm 19.5 0.19 102.63 117.5
nitrate
Amm . gl.5 0.08 18.75 25.0
chlozide
Urea 03.0 0,12 25.00 40.0
Peaptone 40.1 0.28 143.21 161.0
Yeast 50.2 0.32 152.12 170.0
axtract
Caselin 30.5 0,21 145,214 150.4

Table 6 . Effect of different amino acids on lipase production by

Streptomyces parvulus
Ami no Lipase Proteln Specific Biomass yield
activity content - activity
acids Cugs/ml csampled [(mg-ml sample) |Cug- mg protelin) [{mgr 50 ml culturel
KNO’ 40.6 0.26 156.15 156.%
{contzol)
Glycline 72.0 0.29 f
y 248.28 186.0
Glutamlic 0l1.6 0.907 22.86 045.0
acid
L.Aspara- 40.4 0.27. 149.63 178.0
qlne
L. Cystine 77.0 0.29 265.52 230.0
DL.Alanlne 42.0 0.26 161.54 200.0
pL.Valine 42.0 0.26 161.54 200.0
DL.Trypto- 00.5 0.06 8.33 030.0
phans
DL.Serine "01.0 0.1 10.00 0640.0
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