Vol XVIII (1-4) {981.

UTHLIZATION OF AGRICULTURAL BY PROPUCTS FOR THE
PRODUCTION OF LIPASE PY ASPERGILLUS NIGER
BY SUBMERGED FERMENTATION

Favatd Iqbal* and Muhawymad Yagub**

 Wheat bran and other cereal brans were nsed for the produc-
tion of lipase by dspergifivs niger by submerged formentwtion. .
The opimurt pH, incubation time and wheat bran cenceatration
were 7.0, 96 hours and 1%} respectively, Addition of clive oil
and other lipid matorials stimulated the enzyme production signi-

. Oeantly. Starch andisucrose as carbon sources and ammonigm
nitrate and soybean meal as nitrogen sources slightly afected the
enzyme production.  Wheat bran seemed to be the best substrate
for lipase biosynthesis by Asperglifus niger.

INTRODUCTION

Production of lipase by submerged feimention using chemicaliy defined
media has been reported:earlier (Mamoru ef al. 1965;, Iuichire &4 ol 1966,
Kundu aad Pal, 1978; 8Sviridenko ¢ af. 1978y, Wheat bran provides all tire
nutrionts necessary for mould growth for the production of enzyme, Pakistan
being an agricvitural country have abundant supply of this Taw ‘matetial.

Attetpts were made to explore the possibilities for the exploitation of
brans of varions cereal brans, wheatbran in particular, for the enzyme produc-
tion in conical flasks. Bffect of pH, incubation time, concentration of wheat
bran, lipid materials, carbohydrates and various nitropen sources were studied.

MATERIALS AND METHODS

1. Issletion of Lipsss Prodocing Moeuwld Cultures

Strains producing lipolytic snzymes were- isolated from the soil. The
isolated steains. were idontificed as Aspergilius niger following the method of
Rapar and Feanel (1957). These cultures wore grown on the Crapak's dox
modium containing olive oil. Stock culttres were presérved in soil containing
olive oil (1%;) and sucrose (1 %)
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1. Inocultuiny Preparation

Vogetative inoculum (34 hr old} wus wsed throughout the presont studies.
The spores from 5-7 days old cultures wers wetted with 5 ml. (.05 22 Monoxal
0. T (diacetyl ester of sodium sulphosuccinic acid).  Spore suspension (3 mly
was peured aseptically into 250 m!. conical flask containing gf100 m! of the
medium NHy NOj 0.1, Mg80,. 7TH0 0.04, KoHPO, 0.2 and sucrase (.
The flask was placed on a rotary shaker {120 r.p.m.) for 34 hours at 3042°C

3. Fermenintion Procedure

Wheat bran, was purchased frum the local market. Wheat bran 2.5
was suspended in 250 ml distilled water contained in cotton plugged one litre
conical flasks, and adjusted to pH 7.0 These fiasks were autoclaved 121°C
for 15 minutes. After cooling, these flasis were inoculated with 2 ¥ vegetative
noculum eseptically  Flasks were placed an the rotary shaker for 96 hours
at 30+ 2*C.

After 86 homrs incubation, flasks were taken off and centsif uged in
otder to obtain aupernatent fermented broth. Enzyme was precipitated with
alcoho] and the precipitate were dissolved in 100mi0. 2 M phosphate buffer
rH&. 5 '

4. Aseny of Lipese

The lipase activity was determined by the method deseribed by the
Kundy and Pal (I970%, Lipase unit was defined z3 that amount of activity
which required ! ml. of 0.05 N ROH to nsutralize the liberated farty acids
under the assay ¢anditions.

RESULTS AND DISCIISSION
1. Screeulng of Cultares

13 isolated straing of dspergiifus niger were screened to selsst the highest
amount of lipase producing strain by surface cultaic method {Kundu and Pal,
1970}, Table-1 indicates that sirain No. 6 gave bettar rasults and was selected
for further studies as Aspergtitus niger.

1. Rate of Lipase Formaiien

The termentation medium was incubated upto 144 hours at 359C. The
cnzyme activity was determined a1 various time intervals. The optitiam
incubation period was found io be 96 hours,
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3. Effect of pH

The initial pH of the fermentation medium was adjusted to vatious
values with 0.1 N HC1 or NaOH. pH of the madiom during fermentation
was kept constant by adding sterile 0.1 N NaOH at regular iptervals under
aseptic conditions. Fermenwtion wus carried owt at 35°C for 96 hours
Lipase produstion was maximuts at pH 7.0. The enzyme formation
was greatly affected at extrems levels of pH. Pal and Kundu (1973) repor-
ted the same pH (7.0) for maximum enzyme production while Valdshra and
Harmoo {1969) roporied the pyy range 7.5- 9.0.

4. Effect of Whest Bran Concentration on the Produciion of Lipase by
Asperglilos Niger

Various amount of wheat bran (i-§ %3 weie cmploped as subsiate
for the production of lipase. Table-2 showed that the enzyme formation was
maximum when 1% wheat bran was vsed and it remained about the same at
2 and 3 % of wheat bran concontrration. There was a non-significant differ-
ance among the means of three levels of wheat bran i e (1,2and 3 %)
For further investigations 1%, wheat bran was used kesping in view tho better
visld and economic factor.

5 Effect of Addition of Rice Bran, Malze Brag, sr Gram Bran os the prodwc-
tien of Lipase by Aspergilins Niger
Tabls-3 showed the effect of addition of differsnt agrcultural by-pro-
ducts, such as rice bran, maize bran or gram bran to the fermentation mediom
for the synthes's of lipase.  The onzyme production was decreased by add-
ing such careal brams excopt rice bran. Wheat bran was found io be the
best substrace for biosynthesis of lipase by 4. miger in shake culture.

6. Effeet of Inorguaie Nitrogen sourcea on the production of Lipaee

The aitrogen aources play a significant role in the enzyme formation.
The effect of different inorganic nitrogen soucces wore studied (Table-4).
The amount of inorganic nitrogen sources were added on the basis of 0.17;
nitrogen to the fermemtation medium. Th: analysia of vatiance shows that
Ammonium nitrate gave a significunt yield of enzyme, whils other nitrogea
solrces suppressed the enzyme formation. Fukumoto efal (1964) used
combined NaNQ,; and poly peptone.  Troflmenke er af (1975} recommended
(NH,) 350 in combination with corn as nitrogen souree.  For the present
strain NH,NOy 0.1% provad to be the best nitrogen source for the produc-
tion of Epase,
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7. Effect of Organic Nitrogen sources on the prodection of Lijese: 4y Alpeid
giline Niger -
The effeet of organic nitrogen sourdss. om lipase synthesis was also
investigated. The organic nitropgéh sources were added 10 provide 0.1%
nittogen to the fefmentation medium.

Among aH organic nitrogea svurces, soybean meal slightly increased
the lipase production as compared with control culture {Table-$). Anglysis
of vatisnce shows 4 significant différence between medinm containitip soybean
meal and control. Mieko et af (1966) recomrended soybenn meal as nitrogen
sovroe. Szall eraf (1975) obtained maximum vield by su;i{ﬂemhnng thé
medium with soybean meal and corn steep liguor.

It wug quite clear that soybean mezl is & bettot nitrogen souree for the
production of lipate by Aspergiflus wiger,

8. Effect of Carbolydrates on the production of Lipase by Asgergifivn Niger

The effect of different carbon soucces on lipase formation was studied,
Lt was found that sucrose and starch indwced the emzyme syntlesis, while
glucose, froctose, lactose and molasses checked the produstion of crniyme
(Table-6), It is evident fram the aualysis of veriance that thers was a sigaifis
cint difference in case of strach and sucrose.  Kumda-and Pal (1978) reported
sucrose and Juichiro et af (1966) rccommended - glucose as an essential cons-
tituent in the medium. The presen: strain gave good yield of enzyme when
sucrese or starch were added to the fermantation medium.

9. Effect of Lipld materinks on the prodaction of Lipase by Aspergilins Niger

The lipid materials act as an inducer for the enzyme synthesis. Addi-
tion of difféteatlipid materinls to the fermentation medith increased the
lipase production \Table-7). Butter [at and mustird oil caused modermte
enZyme production, whereas coconut and peannt oil did not increase the
anzyme yield. - Addition of 1% vlive oil to the feementation medium proved
to the best inducer for this strain.  Atve and Barkov (1976) also repotied
higher yield of anzyihe with the addition of olive cil.
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Table 1. Sereening of Cultures

Strain No. W " Lipase Activity Unitsf$ ml.

2.6

3.6

4.8

1.4
10.0
0.3
10.0
12.4
11.3

1.2

6.5

2.1

1.3

3.9
15 3.6

— e L pwh
B L bl — 5 W0 00 =% fh LA b e ba m

Critical difference =« Cdy S.E. X 0.05t w 0,632 X 3.145 = 1.356
, Cdy S.E. x 0.81t = 0.632 x 2,624 = 1.658
*EBnzyme activity was determined after 48 hours incubation at 30°C.

Tabie 2. Effect of Wheot Bran Goncentration

Concentration of wheat bran g Lipase gctivity u/5 m!
ar :

1 13.2
3 13.2
3 10.3
4 % 7.4
5 3.3

Cad; = 3.535

Cdy = 4.202

Rermentation medium (pH 7.0) Was incubsted at 33°C for 96 hours.
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Table 3. Effect of addition r.f vice bran, maize bran, or gram brag on
the productien of lipase by A. niger

Cereal brans 177 Epzyme activity /5 ml
Rics bren 10.4
Maize bren 8.5
Gram bran 5.9
Wheat bran {conicvl) 11.9
Cdy w 1.479
Cdy = 2.716

Fermentation medfum (pH 6.5 was incubated at 05°C for 96 hours,

Tabled, Effect of fuurmir. nirrogau sowrces on the production
of Lipase by A. niger

Nitrogen source 0.1%; Lipase activity u/$ ml
Sodium nitrate 3.6
Ammonigm nitrate 13.2
Ammonium chloride 3.2
Ammonivm sulphate 6.1
Di-ammonium hydrogen phosphate 3.9
Central : ; 9.3
(Critical differencey Cd; = 0.727

Cdg = 1.141

pH of the mndmn:l was adjusted to 6.3
**Samples were analyzed after 96 hours incubated at 35°C

Table 3. E_ﬁ"m of organie piiregen sources on the an‘:mtmn pf
lipuse by Aspergithus miger .

Niterogen sources 0.1 3% ‘Boryme activity u/5 mi
Urea 4.6
Peptone ’ 33
Corn steep liquor 36
Penicillium waste mycelium 2.4
Cotton seed meal 9.6
Pranut meal - o - 4.9
Soybean meal ' 1.6
Control (Wheat bran) 9.7
tical difference) G, =
{Cﬁ i ‘ Cd: nF ﬂu ﬁ

‘s« were analymed after 96 hours incubated ut 35°C.



PRODUCTION OF LIPAAE A1

Table 6. Effect of Garbokydratas on the production of Hpase by A. niger

Carhon sources b % Enzyme activity ufS m!
Starch ' 12.4
Sucrose 16.4
Glucose 5.7
Feuctoss 5.7
Lactose . 6.1
Molasses - ' 8.0
Nil (Centrol) 1.3

(Critiga} difference} Cdg = 1.189
4 P Cdy = 1.801
*Samoles were analysed after 96 hours incubated at 35°C.
**pH of the medium was adjusted at 6. 5.

Table 7. Effect of lipid materials on the producrion of lipase by A. niger

Lipid materials 17 Lipase snxyme actizity ufS m!
Mustard oil # 10,7
Peanut oil ' 2.9
Coeonnt ol ; 6.7
Butter fat 14.9
Olive ol 18.8
Contrcl 9.5

(Critical differsnce) Cdy = 1.293
” Cdy = 3.028

Samples were analyzed after 36 hours incubated at 33*C.
s»pf] of the medium adjusted to 6.5
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