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ABSTRACT

Five different pulses were taken and in all five pulses the protein content, carbohydrate content and phenolic
content were estimated, all the pulses showed different result. All five pulses were treated with the Trypsin enzyme
to check the activity of Trypsin inhibitor. The highest activity was shown in kidney bean 5.4 unitsml and then by the
chickpea 7.5 units/ml, so the kidney bean was further purified though Dialysis and then SDS PAGE to analyze and
to determine the Trypsin inhibitor activity and the molecular weight of Trypsin inhibitor by SDS PAGE .The Trypsin
inhibitor is the enzyme which inhibits the activity of Trypsin in legumes. Further the effect of pH and temperature
was done on common pulses to check the activity of inhibitor, and kidney bean showed the highest result. The
molecular weight of partially purified Trypsin inhibitor was found to be in the range of 24-28kd.
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INTRODUCTION

Pulses are rich in the supplementary protein wiidhe daily diets for a predominantly vegetariapylation and
also those who are not able to afford expensivéepraliet. Pulses deliver energy, essential migeraamins, and
other essential compounds required for good hedlttere cultivation enriches soil by adding nitrogemd

phosphorus and improves soil properties [1]. Thes@nce of Trypsin inhibitor in soybean and navynbeas been
reported [2]. The existence of a Trypsin inhibitoindian pulses and vegetables has also beentegbby different
workers. [3], in sweet potato and in field beanpBeding on their source the Trypsin inhibitor pd®s the major
processes on seeds. For Example, in legumes (soyd®h lima bean) the inhibitors which acts as tweding

deterrent for insects and disrupts the mid-gut gas¢s. This property of inhibitor is very importdat the

development of insect resistant transgenic plamtstee pancreatic hypertrophy in rats has beenddy Soybean
inhibitors, again providing a feeding deterrenev&al studies have shown carcinogen—-induced tvemation are
suppressed by the action of the certain protedsbiiors of legume seeds concluded that “consumptib most
vegetables and fruits is associated consistently asreduced risk of cancer at most sites, andlynaéth epithelial

cancer of the alimentary and respiratory tractac&iit has been found that Trypsin inhibitor isger@ in many
pulses and out of them five pulses have been takéime present study. Therefore the aim of presamy is to
evaluate the Trypsin inhibitor activity from alleHive pulses and carried out its partial purificatfrom a pulse
showing higher values of Trypsin inhibitor activity

EXPERIMENTAL SECTION
Collection of Seeds:

Seeds of five Pulses were purchased from local emafthe seeds were cleaned manually and driedtiaihoven
at 37C for 4-5 hrs to achieve a constant weight. Adl seeds were stored in air tight containers (Taple
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Tablel. List of samples

CODE | Common Name | Local Name | Scientific Name
KID Kidney bean Rajma Phaseolus vulgaris
LEN Lentil Masoor Lens culinaris
BEP Black eyed pea Lobia Vigna unguiculata
CP Chick pea Channa Cicer arietinium

PP Pigeon pea Arhar Cajanus cajan

Comparative analysis of Trypsin inhibitor activity in Pulses:

Preparation of Crude extract

Black and Glover [4] gave the method through whioh crude extract for Trypsin inhibitor was pregar€he all
five pulses were powdered by mortar and pestlenTdme and half gm of powder was homogenized witlml of
0.15 M NacCl buffer (pH-7.6), Stirred for 20 minutasd centrifuged at 10000 g for 30 minutes at 40Pke
supernatant was collected in micro centrifuge tae stored in freeze at or below 4°C for further. us

Estimation of Trypsin inhibitor activity

The activity of Trypsin inhibitor was determined bgectrophotometer method and is expressed in tefragits
per mg protein. One inhibitor unit was defined fas amount inhibitor required for the complete inidim of 1mg
of Trypsin. Two test tubes were taken and in gashtube 0.8 ml of sample was added .Volume wadenuig to
1ml by diluting with distilled water. To each tulienl Trypsin solution was added. In one test tube standard
Trypsin was prepared by adding only Trypsin toillisst water; no sample was added in this case.aAme blank
was prepared in which Trypsin solution was addéeer aérmination of reaction. These tubes were fflaned in a
water bath having a set temperature oE3fr 10 minutes. After the period of incubation|5siBAPNA solution
was added to each tube, the contents were stiritedawortex mixer .Tubes are again replaced irewhath. The
reaction was terminated exactly after 10 minutesabging 30% acetic acid with immediate vortexingl an
absorbance of each solution was determined at #l8gainst sample blank.

The values obtained in three aliquots were themamesl and subtracted from standard Trypsin absoebarhis
value is then used for calculating Trypsin inhibiativity in respect of Trypsin activity.

Trypsin activity is calculated by using the for mula

Trypsin activity (Units/ml) = _ Bondara Asampie X Dilution factor X 100
0904 sample weight (gm)x 1000 x sample volume (ml)

Heat Sensitivity of Trypsin inhibitor

Heat sensitivity of Trypsin inhibitor was done mcubating extract at elevated temperature sucl®as@ 70 and
90'C for different time period with 15 minutes and Bhutes. Test tubes containing 1ml of sample ekinare
incubated in water bath at different temperaturiéerAdefinite time period tubes were taken out andled down.
This extract was further assayed to determine effetemperature on activity of Trypsin inhibitor.

Partial Purification of Trypsin inibitor

Ammonium sulphate precipitation (80-100% saturgtiohthe crude protein extract was performed at.4F@e
precipitate was dissolved in 10mM Tris-HCI and wizgyzed against buffer in batches. The dialyzeden was
subjected to SDS PAGE (15%) under reduced conditidie molecular weight of partially purified Tryps
inhibitor was compared with Standard bovine Trypisihibitor purchased from Sigma and with mediumgen
protein marker (14.3- 97.4kd)

Statistical analysis
Each sample was analyzed in triplicates and theegalvere averaged. Data was assessed by ANOVA aad m
comparison was done by using Duncan’s multiple eaegt.

RESULTSAND DISCUSSION
Comparative analysis of Trypsin inhibitor activity in Pulses:
The Trypsin activity was determined in order tdraate the Trypsin inhibitor activity in all the mas ,so the crude

extract of all the pulses were analyzed for Trygsinibitor activity in terms of Trypsin activity @ble 2). The
minimum Trypsin and hence maximum Trypsin inhibiéativity was found in Kidney beans (KID) and minim
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Trypsin inhibitor activity in Pigeon pea (PP). Sfgrant difference is found in all the pulses. Hawwe sample LEN
and CP have not shown any significant differendg-(§.

Table 2. Trypsin Activity in Pulses

Pulses | Trypsin activity (Units/ml)
KID 5.6 +0.43
LEN 8.5+0.35
BEP 7.5+0.08
CP 8.8 +0.47
PP 10+ 0.12

Meansin a column with different letters are significantly different (p<0.05: n=3)

Comparison of Trypsin Activity in Pulses
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Fig1: Comparison of Trypsin activity in pulses

Heat Sensitivity of Trypsin inhibitor

Heat stability of Trypsin inhibitor was observedvatying temperatures. It was shown that when teatpe was
increased from 30°C to %D activity of Trypsin inhibitor decreases which walsserved by increase in Trypsin
activity. Trypsin activity was maximum at ‘@ (when Trypsin inhibitor activity was minimum) amainimum at
40°C. However a significant decrease in activity wasasved at 9C in all the Pulses.

Effect of temperature was also analyzed with retspetime, for this two different times were takiee. 15min. and
30min. Time does not show any significant effectlos activity of Trypsin inhibitor as with time afge in Trypsin
activity is not a marked one. But overall we cap #at activity decreases with increase in incudratime (Table
3). In sample-KID Trypsin show its minimum activiag 40C which indicate maximum activity of inhibitor atis
temperature. While minimum activity of Trypsin wabserved at 9@, mean that activity of inhibitor at this
temperature is low as compared with other tempegaturhese results are similar to an earlier swbgre heat
treatment partially or completely inactivates trypsnhibitor in legumes [5]. Presently commerciatypsin
inhibitors are obtained from soybean which showstamt inhibitor activity up to 9C , a marked decrease in
activity was obtained at 18D [6]. The inhibitors in their study show an incsean activity after heat treatment at
60C but in present study such type of increase wasohserved. Trypsin inhibitor from Brazilian soybeaas
destroyed completely by heat treatment aC9®r 5 minutes [7].This show the stability of Tejp inhibitor in our
seed samples.
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Table 3. Trypsin activity

Trypsin Activity (units/ml)

KID LEN BEP CP PP
Time (Min) 15 | 30 15 [ 30 15 | 30 15| 30 15| 30 30
Temperature (°C
30 53+ | 517 | 830+ | 834+ | 7.5+ | 7.23+ | 8.34+ | 8.24+ | 10.34+ | 10.20+ | 10.20+
0.34 | 0.23 0.4 0.3 0.56 0.03 | 032 | 0.04 0.24 0.03 0.03
40 524+ | 5.0+ | 8.2P+ | 8.17+ | 7.34+ | 7.24+ | 867+ | 8.17+ | 10.17+ | 10.67+ | 10.67+
0.2 0.16 0.5 0.3 0.3 0.12 | 056 | 0.45 0.56 0.04 0.04
=0 517+ | 498+ | 8.05+ | 7.968+ | 7.1%%+ | 6.98+ | 8.04+ | 7.98+ | 10.05+ | 9.87+ | 9.87+
0.5 0.7 0.8 0.5 0.45 0.06 | 065 | 0.88 0.05 0.45 0.45
60 428+ | 417+ | 723+ | 734+ | 634+ | 6.12+ | 723+ | 767+ | 967+ | 957+ | 957+
0.4 0.2 0.2 0.8 0.68 0.12 | 005 | 0.74 0.35 0.06 0.06
70 407 | 378+ | 5.20% | 517 | 517+ | 567+ | 656+ | 6.17+ | 823+ | 835+ | 8.35%+
0.7 0.8 0.1 0.6 0.22 0.87 | 0.67 | 0.10 0.15 0.45 0.45
80 356+ | 3.17% | 3.23+ | 3.05+ | 467+ | 429+ | 517+ | 498+ | 6.17% | 6.89+ | 6.89+
0.8 0.5 0.6 0.82 0.12 065 | 005 | 0.34 0.08 0.03 0.03
90 1.4+ | 1.10+ | 1.24+ | 1.23+ | 3.05+ | 2.45+ | 423+ | 3458+ | 423+ | 419+ | 419+
0.16 0.9 0.87 | 0.67 0.14 0.09 | 035 | 0.45 0.04 0.05 0.05

Meansin a column with different | etters are significantly different (p<0.05: n=3)

Partial Purification of Trypsin inhibitor

The sample KID was subjected to Ammonium sulfate@acipitation on the basis of maximum Trypsihikitory
activity and heat stability profile. The saturatitavel was observed to be 60-70%. An increase énTthypsin
inhibitor activity was observed when extract wascuafter precipitation. It is expressed in termslefrease in the
activity of Trypsin. For further purification, thealt precipitated extract was subjected to dialgsig it was found
that Trypsin activity decreases further and hentdbitor activity increases. . This result is sugpd by [8], who
report that an Ammonium sulfate saturation of 308%6was shown to be optimum range for Trypsin irtbibi
recovery (Table 4).

Table4. Partial purification of Trypsin Inhibitor from sample-K1D

T Trypsin Activit Protein Concentration ecific Activit
Purification step yp(U/ml) Y (mg/ml) » (Ulmg) Y
Crude extract 5.8 4.4 1.31
Ammonium salt precipitateg 4.23 3.8 1.11
Dialysis 2.05 2.95 0.95

SDS-PAGE Analysis.

SDS-PAGE was performed to see the presence areteéontine molecular weight of Trypsin inhibitor.dne lane
standard protein marker (14.7-97.6 kd) was loacheblim another lane, dialyzed extract was loadethérthird lane
purified Trypsin inhibitor was added and is use@atandard. The dialyzed extract was resolveddifterent
bands. The molecular weight of Trypsin inhibitorsfaund to be in the range of 20-24 kd (Fig 2).
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Fig: 2 Showing SDS PAGE analysis of KID sample
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CONCLUSION

Among all the pulses studieBhaseolus vulgaris was found to be good in activity of Trypsin inhdyi The pulse
can be cultivated on a large scale in order toeiase resistance of the plants to the attack of fiesan also be
concluded that Trypsin inhibitor is heat stable aimel effect is shown more Bhaseolus vulgaris. In future the
Trypsin inhibitor could be fully purified and chatarized further. Similarly the effect of heat d&aimhibitor can be
studies on Trypsin enzyme released by midgut daimae of pathogen. Moreover, other pulses sholdd be
studied for presence of Trypsin inhibitor and skdu cultivated on a large scale.
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