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ABSTRACT

The aim of the present study was to analyze andhtijpahe presence of nutritional compounds likdukie
proteins, carbohydrates and antinutritional compdsrsuch as lectins, protease inhibitors, polyphemaoid tannins

in the seeds of Artocarpus heterophyl(jeck fruit), Canavalia ensiformisjgck bean)Lens culinaris(lentil) and
Pisum sativunfpea) Of the four plant species, the soluble proteinteat was high in the seeds of pea and least in
jack bean thus indicating their positive nutritidrrale in the diet. High content of lectins was etgéed in all the
four seed extracts showing their potent biotechgickl applications. The seed extracts were testegrfoteolytic
and protease inhibitor activity to determine thezymatic characteristics. Jackfruit showed compaedy high
proteolytic activity indicating the probable rolef plant proteases in defence responses that aggered by
pathogens or pests.The comparative studies onitryphkibition in the four seed extracts revealed significant
inhibitory activity, indicating their non toxic nate and possible use in nutrition. The above ressitggested that
seeds of these plant species have nutritive vaduthey are sources of valuable proteins and cartodtes and
besides they also contain a many bioactive compouhdt cannot be considered as nutrients but exert
physiological effects on humans.

Key words: Artocarpus heterophyllus, Canavakmsiformis Lens culinaris, Pisum sativunmutritional and
antinutritional compounds.

INTRODUCTION

The increase in number of chronic diseases amérehng costs of health care have gained the bsiteyk
researchers to refine the existing regimes cofegmutrition and to demonstrate the positive athdease effects of
compounds present in plants on human and anim#hh@& Nutritional compounds from plant sources\e as a
cheap source of valuable proteins, saccharidesseweral micronutrients including minerals, vitasmand dietary
fibre. The contribution of such nutritional compalgrin the daily diet has many beneficial physiotageffects as it
allows preventing common metabolic diseases, swchdiabetes mellitus, coronary heart disease, caandr
lowering of the plasma cholesterol level [6].

They also contain a wide range of bioactive micrstibuents that cannot be considered as nutridmwever
possess many beneficial properties, like antioxidanti-inflammatory, antimicrobial, which may beeful in
disease prevention. Of particular interest areaaybrates, enzyme inhibitors, lectins and polypl&rannins etc.
for their role as disease preventive agents irsqéjt
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Anti-nutritional factors are naturally occurring mpounds that classified under a broad group of redany
metabolites. They can be the compounds that areprén human or animal foods which cause antitmral

effects and anti-physiological effects such as ingghreproductive function or reduced immunocompeteor
substances which reduce feed intake in animals [t2jas been revealed that anti-nutritional fextare also
known as anti-nutrients which are toxic substankascan be found in most food and are able toice#he nutrient
availability to the body [4].

Nutritionists believe that anti-nutritional factoresponsible to influence physiological characteriand retard
growth of animals [17]. ANCs include proteinaseilmitors, lectins, phytates, polyphenols etc [1]. $¥lof food
antinutrients have an impact on the digestive systike the inhibition of digestive enzymes.g. protease inhibi-
tors), impairment of hydrolytic functions and ofmisport at the enterocyte site (lectins), formatiérinsoluble
complexes which cannot be adsorbed, decrease afdilability of some nutrients (phytates, polyphieshoand the
increase of the production of gases in the cotegalactosides). Anti-nutritional factors are naliyraccurring
compounds that exert anti-nutritional effect, aftisiological effect and limit the nutrients availiy to living

organism [14].

Protease inhibitors are proteins of low moleculagight forming stable complexes with digestive engym
irreversibly inhibiting their activity. The presemof protease inhibitors in food decreases the rappanutritional
quality of proteins in the diet by affecting thelip of body digestive enzymes to degrade diefamytein, and thus
limiting the intake of amino acids needed to camgtnew proteins. [3]. Moreover, the control of {g@ses activity,
considered to play a decisive role in a wide raofidiological processes and misfunctioning relateccancer
progression, may be considered as anticarcinogaeichanism [11]. Severah vitro and in vivo studies have
provided evidence that certain protease inhibitoirdegume seeds are effective at preventing or ragsmg
carcinogen-induced transformation [10].

Lectins are a class of proteins of that bind caydedtes without modifying them. Originally, the redectin was
restricted to soluble, multivalent proteins capatifi@gglutination and historically was limited toopeins of plant
origin. However, today the term lectin is used ibraad sense to denote all types of carbohydraugiiy proteins
that do not catalyze reactions with their ligan8ls There are numerous lectins available in themeatand the fact
that they can be easily prepared in the purifiechfand accessible for chemical manipulation makemtpotential
tools for biological research. The applicationdeaftins ranges from identification of microorgangmnaell surface
biology studies to cancer research and they ake sex probes for the characterization and isalatiosimple and
complex sugars [13].

Among polyphenols, tannins will be extensively ddsed in this review. The content of tannins in thgan seeds
varies from 0.00 to 0.93% [15]. They are compounidmtermediate to high molecular weight up to WMDa. In
bean seed, the major amount of tannins is locatdtia seed coat, with low or negligible amountsated in the
cotyledons. Tannins are known to interact with @irt forming complexes which, in turn, decreasestiability of
proteins and make protein complexes less susceptiblproteolytic attack than the same proteins elfit6].
Besides, they impair starch and disaccharide alsdion, and interact with proteolytic enzymes iritiitg their
activity. Other toxic effects of tannins can beecafrized as: depression of food intake, inhibitafndigestive
enzymes, increased excretion of endogenous pratigiestive tract malfunctions and toxicity of aldsedt tannin or
its metabolites. The objective of the present stiglyo determine and quantify the presence of tmal and
antinutritional compounds in the seedsAafocarpus heterophyllu§ack fruit), Canavali@nsiformis jack beai,
Lens culinariglentil) and Pisum sativurtpea)

EXPERIMENTAL SECTION

Sour ce of material
Seeds ofCanavalia ensiformis, Lens lentil, Artocarpus hefgyllusand Pisum sativumwvere collected locally and
used for the study. The present study was condattdee Research Centre, Mount Carmel College, 8ang

Preparation of plant extract

The collected seeds were washed thoroughly witlweter followed with distilled water for the remdwd dust and
soil particles. The seeds were then washed in eshalic solution followed by a wash in sodium hyplocite
solution 0.2% (v/v) for 5 min and cut into smalépés with a blender.

Extraction and Deter mination of Soluble Protein and car bohydr ate content

Samples of ground seeds were diluted in a solaf@odium phosphate buffer 0.1 mol L-1 pH 7.0, sima#uring 1
h at 4°C, and then centrifuged at 12,000 x g fomi® at 4°C. The precipitate was discarded andsthpernatant
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was used for the estimation.Protein concentratias determined by the method of Bradford [2], uBB®A as
standard. The total carbohydrate content was ewtdnby phenol sulphuric acid method with D-gluc@sethe
reference sugar [5].

Proteolytic activity

Proteolytic activity was determined by incubatidrodl ml of crude seed extract with 0.5 ml. of 1€sein solution
(wiv), prepared in phosphate buffer (0.1M) at a pH7.6 and a temperature of 37 degree Celsiu2@aminutes.
Reaction was terminated by the addition of 1.5 fili% TCA solution (v/v). After centrifugation abQ0 x g, the
absorbance of the supernatant was measured an288ing a UV spectrophotometer.

Proteaseinhibitor activity

Samples were incubated with 0.1 ml trypsin solutib® mg/ mL) and phosphate buffer (0.1M) at a §H.6 for a
temperature of 37 degree Celsius for 10 minuté&s.nfl. of 1% casein solution was added to the satuéind the
reaction mixture was incubated for 10 minutes. Tdection was arrested by adding 1.5 ml of 5% TGAit®nN
(VIv).

Detection of lectins

The crude extracts (200 mL) were mixed with 200 oflNaCl solution (0.15 mol L-1) containing CaCl2X0mol
L-1) and MnCI2 (0.1 mol L-1).Then, 100 mL of humarythrocytes at 2% were added to the mixture andbated
at 37°C for 30 min and exposed to room temperdre30 min. The tubes were centrifuged at 8,000 and
analyzed for the presence of erythrocyte agglutinat

Deter mination of total phenolic contents and tannins

10 g of sample was mixed with 100 mL boiling waltgr magnetic stirrer for 4 h. Then the extract wiitsréd
through Whatman No.1 paper, and the filtrate wasdUer determination of total phenolics. Total pbieas were
determined using Folin-Ciocalteu reagent (Singledod Slinkard 1977). 200 mL of samples were takeo fest
tubes, and then 1.0 mL Folin-Ciocalteu’s reagendt @8 mL sodium carbonate (7.5%) were added. Therabnce
of all samples was measured at 760 nm after inmgpat 30C for 1.5 h. Results were expressed alggraiin of
gallic acid equivalent per gram of fresh weight.

The total content of tannins was determined usimgethod based on the precipitation of tannins wikein. The
content of tannins was determined by the FC me#imatiexpressed as the difference between the indgiatent of
polyphenols and the content after precipitatiorhwisein.
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Figure 1: Soluble Protein levelsin different seed extracts
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Figure 2: Carbohydrate levelsin different seed extracts
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Figure 3: Proteolytic activity of different seed extracts

RESULTSAND DISCUSSION

Figures 1 and 2 show the results of soluble praaeinh carbohydrate concentration in the seed estr@dtthe four

seed extracts, soluble protein content was higleaseeds followed by jack fruit, lentil and ldagack bean seeds.
The carbohydrate content was highest in Jack §eétds followed by pea, lentil and lowest in jackrbeeeds,
showing that the pea and jack fruit seeds have pahntial for extraction of these compounds ast akerve as
good sources of dietary proteins and starch.

Figures 3 and 4 show the results of proteolytic pratease inhibitor activity of the seed extragitb the four seed
extracts showed low proteolytic activity as they diot cleave casein into its smaller peptides dred protein
concentration was considerably high.

Jack fruit seeds showed a low protease inhibittivity compared to the other three extracts apdiry was least
inhibited in the presence of jack fruit seed extiacthe reaction mixture and hence there was aedse in the
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protein concentration. The low proteolytic and bitory activity of the extracts indicates their piide role in
nutrition.
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Figure4: Protease inhibitor activity of different seed extracts

Blood Groups
Seed extracts | O | A | B | AB
Pea + + + +
Jackfruit + | + | + +
L entil + | - | + +
Jackbean - -] -

Tablel1: Erythroagglutination activities of the seed extracts

Table 1 indicates the results of erythroagglutoratctivities of the seed extracts.

Pea and jack fruit showed hemagglutination forth# four blood groups whereas jack bean had nacteffe
bringing about hemagglutination. Lentil showed agjghtion for all blood groups except A. These hssshow that
pea and jackfruit seeds have a great potentialagtipgh in medical research and diagnosis duesthigh content of
lectins.

Table 2 indicates the total concentration of phiesa@nd tannins in the seed extracts.

Phenols (mi Tannins (m
Seed extracts GAE/lOé g? GAE/lOC() g?
Pea 205.25 122.30
Jackfruit 406.14 198.38
L entil 119.06 137.45
Jackbean 233.95 117.25

Table 2: Total concentration of phenolicsand tanninsin the seed extracts

The Folin-Ciocalteu method for the determinatidrth® total phenolic and tannin content showed fraatkfruit
seeds presented the highest amounts of phenolitsaanins. Phenolic compounds of all studied seegi® not
significant compared to toxic values found in tiierhature indicating the non toxic nature of thesdinutritional
compounds.

CONCLUSION

A major reason for the cause of metabolic disellse®besity, type 2 diabetes, coronary heart disemnd cancer is
considered to be unhealthy diet lacking essentiiitional components. . Hence it becomes impadrtarpromote
an increased contribution of natural dietary plardducts in order to take advantage of their coreptsithat are
nutritious and provide most of the ingredients thalp to improve heath. In conclusion to the abstglies, the
beneficial effect of plant products on human healthen consumed in significant amounts, is atteblé to their
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nutritive compounds and it is likely that the bitege antinutritional compounds present in the @aaiso play an
important role as well.
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