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Abstract: Problem statement: Lipase is one of the important enzymes in food,
pharmaceutical, detergent and biofuels industBesrch for the lipase with distinct features,
possibly from germinating seeds, is of interest ifatustrial applicationsApproach: The
lipase produced by soybean oil seeds was parfaltified and characterized in terms of the
optimal pH and temperature for activity as wellsadstrate specificityResults. The lipase
was extracted and partially purified from germingtsoybean seeds using chilled acetone and
ammonium sulfate precipitation. Partially purifiadd dialyzed enzyme profile was observed
on native-Polyacrylamide Gel Electrophoresis (PAGHg lipase was optimally active at pH
8 and temperature of 24°C. In the presence 6f @ad Md* enhance the activity at low
concentration, while the Hf and Ethylene Diaminotetracetic Acid (EDTA) showed
inhibitory effect. The enzyme was found to be metaizyme. Enzyme kinetics with olive oil
emulsion substrate showeg, Bnd Vs, 0f 7.67 mg and 0.0125 pum mL minrespectively.
Conclusion: The mettaloenzyme enzyme was able to attack sgaltyf on oil in seeds to
generate free fatty acids as the major end produms. understanding may help in devising
efficient methods to overcome the problem of sopssed oil in stability.
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INTRODUCTION (Hills, 2003), polyesters (Kumar and Gross, 2000),
amides, thiol esters (Gandhi, 1997) and biomodified
Lipases (EC 3.1.1.3) are among the mosffats (Neklyudowt al., 2002)
important classes of industrial enzymes. In recent Lipases are widespread in nature and have been
years the growing demand of lipolytic enzymes hagound in animals, higher plants and microorganisms.
been increased due to its potential use in thewari In plants lipase activity has been identified imioas
manufacturing processes of industrial goods such aissues but relatively high concentration is found
detergent industry, food industry, cosmetics, flavo seeds. Seeds are generally rich in triacylglycerols
enhancers and in pharmaceutical industry (Gandhiyhich serve as compact source of energy for théynew
1997; Corzo and Revah, 1999; Cancigeb al., emerging plant. During germination of the seed, the
2008). Lipase may be used to produce fatty acidseserved triacylglycerols are disappeared, sinee th
(Linder et al., 2002), aroma and flavor compounds fatty acids can’t be oxidized to provide energyilunt
(Athawaleet al., 2003), lubricant and solvent estersthey are released from the triacylglycerol. Lipaaes
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probably rate controlling during germination ané th used in the titration was noted and used for enzyme
activity of the lipase is high during germination activity calculations. One unit of lipase is defines
(Brockerhoff and Jensen, 1974, Ejedeghbal., 2007).  the amount of enzyme required to liberagendl of

Recently, seed lipases have been the focus of mudfee fatty acid from olive oil per min under the
attention as biocatalysts. In some cases, theyeesz  standard assay conditions.
present advantages over animal and microbial Kpase

due to some quite interesting features such apyotein estimation: Protein concentration of
specificity, low cost, availabilty and ease of soluble enzyme preparation was quantified by

purification, representing a great alternative for . )
: ; L2 : : thod of Lowryet al. (1951)using Bovine Serum
otential commercial exploitation as industrial T'c O
P P Albumin (BSA) as a standard.

enzymes (Barrogt al., 2010). In the present study we
report the isolation and partial characterizatidnao

lipase from germinating soybean seeds. Lipase characterization: _
Polyacrylamide gel electrophoresis. Enzyme
MATERIALSAND METHODS purification or purity was checked on non

denaturing native PAGE wusing 10% gel
Seed collection and germination: Blackseeds concentration with slight modification on method
(Guizotia abyssinica), seeds of soybea(Glycine  described by Holt and Hartman (1994). Gel was
max), groundnut(Arachis hypogaea), pea Pisum stained using the Coomassie Brilliant Blue R-250
sativum) and caster(Recimus communis) were  Staining solution. Total enzyme protein used for
purchased from local market. All seeds were soake®AGE was of 10 ug for crude as well as partially
in water for six h and were allowed to germinate fo purified lipase.

24 h at room temperature (28+2°C) on moaist
germination studys. Effect of pH and temperature: Optimum pH for

lipase activity was determined covering the range
Extraction and partial purification of lipases ~ (3-9) using 0.1M buffers of different pH. The
After 24 h of seed germination, the seed coats werBuffers were: pH 3-6 (acetate); pH 7 (phosphate);
removed manually and 20 g seed cotyledons werBH 8-9 (Tris-Cl). For optimum temperature, the
homogenized in chilled acetone at 4°C. Theenzyme assay was performed as discussed above
suspension was centrifuge at 3000 rpm and residu@xcept that incubation was done at temperatures
obtained was dissolved in 100 mL distilled waterfrom 20-70°C.
followed by centrifugation at 7500 rpm. The
supernatant was used as source of crude enzyme aBfizyme kinetics. Lipase was assayed in reaction
was precipitated by ammonium sulphate (80%puffer (pH 8) at 24°C with different concentrations
satu_ra_tion) according to Michael aJ (2(_)01). The (10-120 mg mCY) of olive oil emulsion as a
precipitate was obtained by centrifugation at 10,00 g,pstrate. The values of.% (maximum velocity)

rpm for 20 min. Precipitate was dissolved in 20 mL : :
Tris-Cl buffer (10 mM, pH 8.5) and dialyzed ;&ivf‘e;“\f'ei?slﬂks@gn;tim) were calculated from

overnight against the same buffer. The dialyze
enzyme was used as partially purified enzyme an%tatistical

2 analysis:. All experiments were
used for enzyme characterization.

conducted in triplicates and results were

. n . ) represented with standard deviation calculated by
Lipase assay: The titrimetric method of Malikst al Microsoft excel program.

(2000)was used for determination of lipase activity.
Olive oil emulsion was prepared in 180 mL distilled RESULTS
water containing 20 mL olive oil, 0.4g of sodium

benzoate and 1g gum-arabic. Assay mIXture jpase screening: Among the all five germinating
buffer (pH 8) and 1 mL crude enzyme and incubatedk103U/mL) showed maximum lipase activity
at 35°C for 10 min. The reaction was stopped by 1Gollowed by caster seeds (Table 1). Moderate lipase
mL of acetone and methanol mixture (1:1). Eachproduction was observed in blackseeds. Whereas,
sample was titrated against 0.025 N NaOH using 1%ess and significantly same lipase activities were
phenolphthalein as indicator. The volume of NaOHfound in groundnut and pea seeds.
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Table 1: Lipase activity profile of various Indigerminating
oil seeds

Plant source

Botanical names Lipase activitg®

(U/ml/min)
Black seeds Guizotia abyssinica 6.25+0.52
Soybean Glycine max 10.37+0.28
Ground nut Arachis hypogaea 4.37+0.48
Pea Pisum sativum 4.12+0.34
Caster Recimus communis 7.25+0.53

+: Indicate the values of activities and standaeviation of
triplicate analysis

Enzyme characterization: Lipase was partially

purified by acetone and ammonium sulphate

precipitation followed by dialysis. Partial

Lipase activity <103 (UfmL)

6
pH

purification showed cut off of unnecessary proteins™19- 2: Effect of pH on lipase activity isolatedifn

and was evidenced on native PAGE (Fig. 1).

@ (O

Fig. 1. Electrophoresis pattern of crude and fbrtia
purified lipase isolated from soybean

germinating seeds. (a) Crude enzyme; (b)

Partially purified dialyzed enzyme

Effect of pH on lipase activity: The enzyme
activity increased with an initial increase in phida
optimum activity was noted at pH 8 suggesting
alkaline nature of the enzyme. Further increaggHn

beyond optimum caused a rapid decrease in the

enzyme activity (Fig. 2).

Effect of temperature on lipase activity: The
temperature  activity profile of soybean
germinating seed lipase is shown in Fig. 3.

Table 2: Effect of metal ions on

lipase activitifsom
germinating soybean seeds

Metal ion Concentration (mM)  Residual lipase atyivPo)
Control - 100.00
CaCh 0.001 107.36
0.005 86.31
MgCl, 0.001 104.21
0.005 80.00
EDTA 0.001 87.15
0.005 62.10
HgCh 0.001 82.10
0.005 68.42

EDTA- Ethylenediaminotetraacetic acid
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soybean germinating seeds. Lipase assay
was performed at 35°C and at various pH

values. Error bars indicate standard

deviation between replicates (n = 3)

Lipase activity <10°* (UfmlL)

30 40 50 60

Temperature (°C)
Fig. 3: Effect of temperature on activity of the
lipase isolated from soybean germinating
seeds. Lipase assay was performed at pH 8
and at various temperatures. Error bars
indicate  standard deviation between
replicates (n=3)

Effect of substrate concentration: The k, and Vqax

for the lipase were determined using olive oil esiaur

as a substrate. The Km value for the free enzyme,
estimated from Lineweaver-Burk plot (Fig. 4) wa&77.

mg with olive oil emulsion as substrate. Thg,walue
obtained from the L.B. plot was 0.0125 pm mL thin

Effect of metal ions and inhibitors: Metal ions as
Ca? Mg® at lower concentration (0.001 mM)
showed enhanced effect on lipase activity where as
at higher concentration the lipase activities were
found to be inhibited. EDTA and Higinhibited the
enzyme activity (Table 2).
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160 - had optimum temperature of 30°C, above which
140 4 - there was a steady decline. Enujiughal., 2004
, 1(2)8 S observed a gradual decline in the activity of the
= 50 lipase from conophor nut with successive increases
o in temperature, from 30-80°C.
10 4 y=610.6x+79.52 The k, of 0.23 mM with olive oil substrate for a
20 A R*=0910 lipase from germinating oil see@rasicca napus L)
. . . 6 . . . was found by Sana al. (2004).
02 015 -01 -005 0 005 01 015 Likewise, EDTA has inhibitory effect on lipase
1/(sec) activity of linseed was observed by Sammour,

. Strong inhibition of the lipase activity dur
2005). S inhibiti f the li ivity @
Fig. 4 Lineweaver-Burk plot for lipase from €ase shows that the enzyme requires metal ions that
soybean germinating seeds. Lipase assa re chelate_d out with .EDTA' Mt] has b_een
was conducted at various substrate eported to increase the lipase activity from latse

. H 8 d (Sammour, 2005). Our results were in agreement
concentrations at p and temperaturé, i, the Enujiughat al. (2004) which showed Ca

24°C. The data were plotted according 045 gctivator while HG and EDTA as inhibitors of
Lineweaver-Burk. Each value is average of pfrican oil beans lipase.

three independent experiments
CONCLUSION

DISCUSSION Lipase was isolated and partially purified from

Plants are the major source of oil and due tcgerr_nmatlng soybeap seedg. An alkal!n_e lipase
storage these oil seeds also produced lipasetPPtimum pH 8.0) with a fair thermoactivity was
Present study showed 5 germinating oil seds fofSolated from the cotyledons of germinating soybean
lipase characterization. Likewise but three différe Seeds Glycine max). The germinating soybean seed
varieties of Cucumeropsis were studied for lipase lipase could prove useful in industrial biocatayti
characterization by Eze and Chilaka, (2010).hydrolysis. It could also be inferred from the s
Lipases were produced from a germinating seeds bgreliminary characterization that the germinating
various researchers (Abiget al., 2002; Miledet  soybean seed lipase could prove useful in processes
al., 2000) and purified with the help of acetonethat require lower cooling costs and minimal
precipitation and different chromatographic steps.orrosion problems. Gaand Md@* enhanced the

as reported earlier (Opute, 1975; Bahri, 20005e,yme activity at lower concentrations, while
Sammour, 2005; Set al., 2010). (Bahri, 2000) ED%’A and Héz cause various degrees of

showed SDS electrophoresis pattern of . °. o
germinating linseeds. inhibition. The results show that the germinating

Using soybean lipase, Huang, (1982) observedOybean seed lipase could be exploited in industria
an optimum pH of 9.0 with glycine-HCI buffer and Processes. This understanding may broaden the use
6.5 with imidazole-HCI Buffer. A pH optimum from of lipases in industry and medicine and may help in
7.5 has previously been reported for lipases fromes  devising efficient methods to overcome the problem
seeds ofJatropha curcas L. (Abigor et al., 1985). of soybean seed oil instability.

However, lipase fronCucumeropsis manii showed
pH optima at 4.5 and 7.5 suggesting the presence REFERENCES
of both acidic and alkaline lipases (Eze and
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