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ABSTRACT

The nutrient composition and flour functionality fadrse gram seeds were evaluated of their flourattaristics.
The objective of the present study was to evaloatee gram seed with the aim of quantifying physoagical and
functional properties information that might seras a guide to exploit its potential and benefits Haman and
animal nutrition. The proximate compositions (%)eveetermined as moisture content (6.72 + 0.02) @24 +
0.12), total dietary fibre (12.14 + 0.35), cruderbahydrate (58.32 +0.10), crude fat (1.25 + 0.16jude protein
(22.12 £0.18) and resistant starch (2.15 + 20)eTfianctional properties of , swelling capacity(nWater solubility
index(%), oil absorption capacity(%) and water atpgmn capacity(g/100g),swelling index are 1.43.4D, 7.56 +
0.15, 80.76 £0.10, 142.14 +0.20%, 0.46 +0.15%ectively. Foaming capacity, foaming stability @mdulsifying
capacity, emulsion stability were investigated @18 + 1.0, 35.12 + 0.11 and 52.15 * 0.25, 50.32041%
respectively. The present study may provide a ¢jn@éor the use of horse gram seed flour are ghotttional
foods for nutrition, food formulation and utilizati.
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INTRODUCTION

Legumes are good sources of cheap and widely &l&ipaoteins for human consumption. They are stayulds for
many people in different parts of the world [1].guene seeds have an average of twice as much paseipreals
and the nutritive value of the proteins are usuhkigh [2]. Legumes seeds are of prime importanciuman and
animal nutrition due to their high protein cont¢B} (20- 50%)and have historically been utilized mainly as the
whole seeds [4]. Recently, they are now being iivaeted into their main constituents which aredtand protein.
Starch, the principal carbohydrate constituent @fjamty of plant materials, merits a detailed inigstion to
understand better its biochemical and functionaratteristics as well as variations [5]. Starcltassidered of
commercial importance due to its high industriainded as an ingredient for a variety of processed$d6]. The
growing demand for starches for the modern foodusty has created interest for new sources of the
polysaccharides [7]. Applications of starch in fosgstems are primarily governed by gelatinizatipasting,
solubility, swelling and digestibility properties.

The horse gramMacrotyloma uniflorum(Fabaceae) is normally used to feed horses, thdughalso commonly
used in dishes. In traditional ayurvedic cuisinersie gram is considered a food with medicinal diesli It is
prescribed for persons suffering from jaundice atewx retention and as part of a weight loss di#hodigh rich in
proteins (20 %), due to less acceptable taste landrfof cooked products, it is consumed only bg tArming
community and low-income groups. Thus, it has re@aian underutilized food legume [8]. Such gragutees are
however, potential sources for preparation of pnoproducts like concentrates and isolates. Theluesleft over
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after separation of proteins can be further pramtse obtain starch. The isolated legume starches hariety of
applications in food industry. Consumption of seads sprouts has become increasingly popular arpeogle
interested in improving and maintaining their hleatatus by changing dietary habits. The seedssprults are
excellent examples of ‘functional food’, loweringetrisk of various diseases and exerting healtmpting effects
in addition to its nutritive value [9].The aim dfd present study was to evaluate physicochemiahff@mctional
Properties of starches from South Indian horse gram

EXPERIMENTAL SECTION

Sample collection
Natural strands of mature podsMécrotyloma uniflorum{Horse gram) were purchased from local groceryketar
of Madurai, Tamil Nadu, India.

Sample preparation

The separated, dehulled cotyledons were ground usicoffee bean grinder, to obtain a fine powdet frassed
through a 60 mesh sieve. All samples were defditetllending with hexane (1:5 w/v, 5 min, three tghén a
Waring blender at ambient temperature and air-didedl2 h. Defatted flours were vacuum-packed itythene
pouches and stored in the dark, ¥ 4until used.

Nutrient composition

Analyses of horse gram flour for crude protein, &th and moisture contents were carried out ealigratccording
to the standard method [10].The carbohydrate comtaa determined as the weight difference usingstuce, crude
protein, lipid and ash content data.

Total dietary fibre (TDF) was determined by rapidzgmatic assay [11]. Resistant starch was isolaed
determined by an enzymatic method [12].The analticalues were evaluated from the mean of three
determinations for each sample.

Functional properties

Water and oil absor ption capacity

Flour water absorption capacity (WAC) was determimecording to the meth&t Flour water solubility index
(WSI) was determined from the amount of dried solidcovered by evaporating the supernatant fronfltlue
water absorption test [13]. Flour oil absorptiopaeity (OAC) was estimated by centrifuging a knoguantity of
flour saturated with peanut oil after the proceddr. The amount of oil retained was calculatedniasurement
of difference in the weights of the sample befard after equilibration with oil.

Foaming and emulsifying properties
Foaming capacity (FC) and foaming stability (FSyevdetermined according to the method [15]. Emulsictivity
(Ea) and emulsion stability (Es) were evaluate@msally according to the method [16].

Swelling capacity and Swelling index
Swelling capacity and swelling index were deterrdibg the method [17].

Amylose content
Amylose content was estimated by the method [18].

RESULTSAND DISCUSSION

Nutrientsand proximate composition of Horse gram

The profiles of nutrient characteristics and progiencomposition in raw horse gram seed sampleshareed in
Table 1. Significant variation in the levels of pimate composition was observed. The content ofstacé, ash,
total dietary fibre, crude carbohydrate, crude datde protein and resistant starch are, 6.72 290;®2.24 + 0.12%;
12.14 + 0.35%; 58.32 + 0.10%; 1.25 + 0.15%; 22.1218%; 2.15 + 0.20% , respectively.

Functional propertiesof Horse gram

The functional properties of seed flour of Horsermgrare showed in Table 2. Legume starches have been
characterized by a high amylose content of 24-65%. [Starch paste behavior in agueous system deperihe
physical and chemical characteristics of the btgmanules, such as mean granule size, granuledstréution,
amylose/amylopectin ratio and mineral content [Z0]e amylose content of the starch varies withkibnical
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source of the starch and is affected by the clienaginditions and soil type during growth [21]. Tdraylose content
of the South Indian horse gram is 32.14 + 0.10%.

Swelling power and solubility provide evidence betstrength of interaction between starch chainbimvithe

amorphous and crystalline domains [22]. The swglpower of starch has been reported to depend tar Wwalding

capacity of starch molecules by hydrogen bondirg].[2lydrogen bonds stabilizing the structure of tmuble

helices in crystallites are broken during gelattian and are replaced by the hydrogen bonds witery and
swelling is regulated by the crystallinity of thiarkh [24]. Swelling capacity and Swelling indexhoirse gram were
found to be 1.43 + 0.12ml and 0.46 + 0.15% respelti The swelling power of horse gram starchesy e

attributed to the presence of a large number oftatjtes formed by the association between longlapectin

chains.

The water and oil absorption capacities are esaefuinctional properties of protein which may bdimied as the
amount of water or oil retained by a known weightiaur under specific conditions. The water absion capacity
depends on capillary, pore size and the chargaleoprotein molecules. This is due to strong catieh of extent
of protein hydration with polar constituents alomigh the hydrophilic interaction through hydrogeonking. The
higher protein content in the flour might be resgible for high hydrogen bonding and high electrista@pulsion
[25]. The oil absorption capacity is also due ttvarced hydrophobic character of proteins in tharloWAI of

legume starches is inversely related to solubditg directly related to swelling [26]. The WAI isuaeful indication
of whether flours or isolates can be incorporatéd aqueous food formulations especially those lwimg dough

handling where an increase in unit yield is des&g®7]. Water, oil absorption capacity and wataluble index of
horse gram were found to be 142.14 + 0.20g T0@d6 + 0.15% respectively. It also indicatesdk#ing capacity
of the starch and also very important in the textfrfood systems. Horse gram starch can congigrgatly to the
textural properties of many foods and in industaes thickener, gelling agent and bulking agent.

Foaming properties are much important in the maamtee of the texture and structure of differentdfpooducts
(ice creams and bakery products) during and aftecgssing. The foam stability of the flour deperfs the
presence of the flexible protein molecules whichyndecrease the surface tension of water [28]. Tdsallts
revealed that foaming capacity and foaming stabdfthorse gram seed flour were found to be 38.1606% and
35.12 + 0.11% respectively. The low foam abilitylofus rhizome flour indicates the presence of kigitrdered
globular protein molecules which increase théamer tension. In food foams, foaming performangeedes on the
ability of the continuous phase to include air (foaapacity) and also retain it for specific perimfdtime (foam
stability) [29]. [30]Also reported that ability gfrotein to reduce surface tension upon adsorptféecta foam
formation. According to [31], ability to form stablfoam depends on sufficient intermolecular (profmiotein)
interaction and thus degree of cohesion.

Emulsion capacity determines the maximum amoupildhat can be emulsified by protein dispersion.tfe other
hand, emulsion stability determines the abilityanf emulsion with a specific composition to remanthanged.
Horse gram seed powder exhibited good emulsionepties (emulsion capacity of 52.15 + 0.25% and siodl
stability of 50.32 + 0.41%). Emulsion stabilityimportant in food emulsions as it indicates theac#lly of emulsion
droplets to remain dispersed without separationcteaming, coalescing and flocculation [30]. Uniotd of
proteins at oil and water interfaces plays a sigaitft role in formation and stability of emulsio®@ther factors such
as adsorption kinetics, interfacial load, decressaterfacial tension, rheology of the interfadiiéin and its surface
hydrophobicity also affect emulsion properties [3Phe result showing horse gram could be attribwitedrotein
denaturation during isolation.

Table 1: Nutrientsand proximate composition of Horse gram

Proximate Composition*
Moisture content (%) 6.72 £0.03
Ash content (g 100b) 2.24+0.20
Total dietary fibre (g 1009 12.14 £0.12
Crude carbohydrate (g 108§ 58.32 +0.01

Crude fat (g 1009 1.25 +0.10
Crude protein (g 1009 22.12+£0.11
Resistant starch 2.15+0.20

* Results are means * standard deviation of trigtee determinations.
® By difference as 100- (moisture + protein + askat).
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Table 2: Functional propertiesof Horsegram

Parameter* Horse gram
Swelling Capacity(ml) 1.43+£0.01
Swelling index 0.46 £0.15
Oil Absorption Capacity (%) 80.76 £ 0.03
Water Absorption Capacity (g 108y 142.14 +0.10
Water solubility index (%) 7.56 £0.10
Foam capacity (%) 38.16 + 1.00
Foam stability (%) 35.12+0.01
Emulsion capacity (%) 52.15+ 0.05
Emulsion stability (%) 50.32+ 0.11

* Results are means + standard deviation of trigtee determinations.
CONCLUSION

In conclusion, the physico-chemical, and functiopadperties obtained indicate that horse gram ben used as
alternative binders owing to its appreciabBlues of swelling power and solubility. Howevére starch isolate
exhibited good oil and water absorption, foam amdilsion properties. From the findings, horse gréancé could
be used in food systems as a functional ingredater modification through physical, chemical, arzgmatic
methods to improve functional properties. Ovetadlise gram starch isolate has good nutritionalijuahd used as
functional foods.
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