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Effect of stirring speed in lipase production using ger minated maize oil
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ABSTRACT

The present study deals with the production of lipase enzyme from Bacillus sp. isolated from the soil samples from
around Bharath University, Chennai, India. One of the parameters in the production of lipase is the speed levels of
agitation performed in the bioreactor. Germinated maize oil was used as the main carbon source along with other
substrates. Different trials at different ranges of agitation speeds were performed. It was observed that maximum
lipase production of 48 IU/ml was achieved at 700 rpm agitation speed.
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INTRODUCTION

Maximum enzymes are produced by the fermentatidniabgical materials [8] for various industrialcadomestic
purposes. Breakdown of fats are involved by lipolgnzymes and also involved in the movement afiéivithin
the cells of individual organisms as well as in trensfer of lipids from one organism to anothelr [@ducible
enzymes are mostly produced by bacterial lipasesy Yew reports are available of constitutive lipgsoduction
by bacteria. [10,11]. In a bioreactor, mixing ipr@cess of two or more substances allowed to entdramber and
they are combined. Mostly, stirring or agitatiorthie method to combine compounds. Stirring mechamsan arm
of rotating that is often powered with a motor.3ome types, the chamber itself is rotated to erdhanixing.
Different levels of mixing and stirring speeds exquired for different substances. Because of thagables, speed
of the agitator can play a key role in the miximpgess. Aeration and agitation on fermentatiorttbias been
studied in stirred tank reactor for lipase produttiusing Rhodotorula mucilaginosa MTCC 8737 [4]. Lipase
production from molasses as a sole production mediy varying aeration and agitation were reporidddximum
lipase activity was obtained during 96 hours ofrfentation at 2, 200 rpm, pH 7, and 25° 2emperature. Indu
Bhusharet al [2] optimized the fermentation conditions for th®guction of lipase fronArthrobacter sp. The scale
of the shake flask was upscaled to 10L fermentothieyn. The culture was grown at 30 for 18 — 24 h in an
ideally mixed batch fermentor with aeration of Quify agitation of 500 rpm and pressure of 0.5 Il&s/Krastanov
et al [3] attempted to study the effect of the parameterdipase production .The production of lipaseGandida
cylindracea NRRL Y-17506 focuses on the effects of aeratioitatign and dissolved oxygen on lipase production
by submerged fermentation. The analysis showecktitzinced lipase production can be achieved withr@é, 0.5
vvm and 100% dissolved oxygen concentration. Thesgmt study is in continuance of our project dealiith
germinated maize oil as the only source of carhoriffe production of lipase enzyme. It has alrelaelsn reported
by us on parameters like, effect of different cartsmurces, pH, temperature and fed batch studigg]. [The
present study deals with the effects of rpm orptteeluction of lipase enzyme Bacillus spp.
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EXPERIMENTAL SECTION

Strain isolation

The aerobic strain was primarily isolated from sa@imple near to our university, chennai, India. $train was
separated by serial dilution. The bacillus straiaswan aerobic and rod-shaped, which could growimnwith
temperature range of 30°C -55°C with an optimumb@tC and with an optimum pH of 6.0. Based on its
morphological and physiological characteristicg, $frain was assigned Bacillus spp. The culture was allowed to
grow in a nutrient agar medium. The agar plate maitained in an incubator at a temperature of 5(61C

Subculture of Bacillus strain

A loop full of strain grown in the agar plate waartsferred to al00ml of nutrient broth medium tigtoinoculation
loop. The culture in the nutrient broth medium wéewed to grow for 24 hours. Here the pH maintdimeas 6.0
and the temperature was maintained at 45°C. Thereulvas kept in an incubator shaker at 100 rpin. [6

Carbon Sourcesfor Lipase Production

Different carbon sources were used for the produoatif lipase like maize oil, coconut oil, olive aslbybean oil and
ground nut oil from local markets. It was decidedgerminate the maize seeds and to check its ptiodudaize
seeds from the local market was taken and allowederminate for a period of three days. Other theaize
different carbon sources were used for the prodoatif lipase where glucose, lactose, sucrose, sgltiouctose,
olive oil, oleic acid, linoleic acid, linoleinic at maize oil, germinated maize oil, castor oilcanut oil, olive olil,
soybean oil ground nut oil, sesame oil, Tween 20 areen 80.[6]

Germination & Extraction of seeds

Maize Seeds were germinated by covering the sedtisawvet cotton cloth and periodically the moistwas
maintained in the cloth. Then after the fourth dag germinated seeds were allowed to dry in thesideit
atmosphere. Then the dried seedswere size reducednbugh distribution in the Soxhlet's apparatas dil

extraction.[6]

Medium for Lipase Production

The shake flask experiments were done for screesfisgitable carbon source in modified Tryptone Mdaxtract
Medium (TYEM). Screening for higher lipase prodaatiusing various carbon sources was carried ongusatch
experiments. Lipase was produced frBatillus spp using FB medium supplemented with either carboxgtids

(fatty acids) or carbohydrates as the sole carlmmce (10 g/L). Different carbon sources were uk®dthe

production of lipase like glucose, lactose, suerosaltose, fructose, oleic acid, linoleic acidpleinic acid, maize
oil, germinated maize oil, castor oil, coconut olive oil, soybean oil, ground nut oil, sesamk &ween 20 and
Tween 80. The cell mass was maximum for groundiubud the lipase activity was less when compa@dhe

olive oil and germinated maize oil as a substrate lipase activity from olive oil and germinatedime oil showed
maximum at their late logarithmic phase or statigrzhase. Instead of using olive oil, germinatesiza oil was
taken as a sole carbon sources for all studiesdstreffective production.[6]

Batch reactor studies:

Batch culture was carried out with a working volumoge 1.5 L in a 2.4-L bioreactor (Bioengineering AG,
Switzerland), the medium composition for batch fentation was 4 g/L K2HPO4, 7 g/L Na2HPO4.12H20,d/I12
(NH4)2S04, 0.2 g/L NHA4CI, 10 mg/L MnS0O4.7H20, 2 mgZnS04.7H20, 1 mg/L AICI3.6H20, 1 mg/L
CuCI2.2H20, 0.5 mg/L H3BO3, 1 g/L MgS04.7H20, 40/m§eS04.7H20 and 40 mg/L CaCl2 (pH 6.5). The
inoculum size of 10 % was transferred from the sithoe. The growth 70 temperature was maintaine2i7&€ and
the pH was maintained at 6.5 throughout the cuftwa. The DO value was maintained above 25% #iraton in
order to prevent oxygen limitation. Every three t&uhe samples were collected from the fermeradind and
lipase activity.[6]

Lipase Activity:

For titrimetry assay of lipase, 20 ml olive oil wadded to 80 ml of 20 g/l polyvinyl alcohol solutiand sonicated
using Branson sonifier 450. The reaction mixturenposed of 5 ml olive oil emulsion, 4 ml glycine-Nd®uffer
(0.1 M, pH 9.0), and 1 ml of enzyme sample. Thistare was incubated at 30 °C in shaking water batt80 rpm
for 1 h. At the end of the 48 incubation, the enauswas broken down by addition of 20 ml acetortbarol
mixture (1:1) and the liberated fatty acids weteted with 0.05 N NaOH [5].

350



M. Sathish Kumar et al J. Chem. Pharm. Res., 2013, 5(2):349-352

RESULTSAND DISCUSSION

The Effect of Agitation on Lipase Production;

Experiments to assess the most favourable agitdtiorhigher lipase production were carried out ir2.4-L
bioreactor (Bioengineering AG, Wald, Switzerlandjhwa working volume of 1.5 litres. The agitatiolays a key
role in the fermentation, sintke optimal agitation will increase the dissolveg@en concentration that triggers 1
higher growth ofcells and also maximal amount of the proc When Yarrowia lipolytica was used folipase
production at a constant air flow rate (Q = 1 dmi8/n®.8 vvm) and different stirring speeds, thehleigt lipase
levels (4,680 and 5,300 U/L, for the titrimetrind spectrophotometric methods, respectively) wétained at 24
hours and 200 rpm. When stirring speed was raise800 rpm, an early enzyme release into the meduas
observed, with maximum activity levels (2,390 an80D U/L, for the titrimetric ar spectrophotometric methoc
respectively) at 120 hours and considerably lovesels of 960 and 830 U /L were seen at 100 and rp6q

respectively, for the titrimetric method. Proteasgyme was also detected from the beginning ofvetilbn for all

stirring speeds.The lowest cell growth (4.3 g cell dry weight/L) svabserved at 100 rpm, suggesting limitatiol
oxygen. Biomass concentration (8.7 g cell dry welghwas highest at 200 rpm. The decrease in bist
concentration after 100 hours at 200 rpm was ply: due to cell removal from the medium caused by thmétion
of foam. Increase in stirring speed to 300 and B0 resulted in lower biomass concentrations (5@ &3 g cel
dry weight/L, respectively), probably caused by hatcal stress. Parallel (files for viability and cell dry weigh
were found at 300 and 400 rpm. Viability remaineaftected at 300 rpm, while at 400 rpm a drastapdras see
after 24 hours [1] In the present studhe fermentation was carried out in a batofde with the crminated maize
oil as a sole carbon source, the temper and the pH of the fermentation also kept const&iC3and pH 6.

respectively. The range of agitation was used #@® rpm to 1000 rpr

Effect of RPM on enzyme activity

50 -~
45 ~
40 A
35 1
30 A1
25 A1
20 A1
15 A
10 A1

Enzyme concentratoin (1U/mL)

400 500 600 700 800 900 100c
Agitationin RPM

Figurel

As represented in figure it was observed that the enzyme produc keep on increasing when the agitat
increase and it attained the maxirr of 48 IU/mL at 700 rpm and kept on decreasing orth&r increase (
agitation. The agitation was given at 700 rpm amdéhtained as thworking agitation for further studie
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