Available online at www.pelagiar esear chlibrary.com

4 4 ~ i i

. KRR Pelagia Research Library
' — Advancesin Applied Science Research, 2012, 3 (1):371-376

Library

Library
I SSN: 0976-8610
CODEN (USA): AASRFC

Development of ice creamsfrom Soybean milk & Water melon seeds milk and
Evaluation of their acceptability and Nourishing potential

Gita Bida*, Archana, Poornima Verma and Sheal Sharma

Department of Food Science and Nutrition, Banasttalversity, Rajasthan, India

ABSTRACT

Soybean and watermelon seeds are rich source ¢éipras well as minerals mainly iron yet they aot consumed
by a large number of populations instead of theitritional qualities. Guava is a rich source of asbic acid. The
objective of the present study was to prepare tiotidlly enhanced ice-creams by the incorporatidrsay milk,
watermelon seeds milk and guava pulp and evaluatiotheir acceptability and nourishing potentialotél six

different types of ice creams were prepared frogmsik, watermelon seed’s milk as whole and thedntdk with or
without addition of guava pulp. At 9 point hedositale products were evaluated for their appeararilzor,

mouth feel and overall acceptability in which mafthe ice creams were liked moderately to veryhmard one ice
cream were most acceptable i.e. blended milk (569m#k and 50% watermelon seed milk) ice-cream gwithva
pulp. The nutritional analysis of most acceptalde creams indicated that protein and fat value ¥mamd to be
excellent and iron as well as vitamin C contentevalso found in good amount in comparison to stachadaw’s

milk ice-cream. Thus these ice creams would behhigltritious and acceptable by the population.
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INTRODUCTION

Ice cream is a delicious and nutritious frozenyddiessert with high calorie food value [1]. Iceanreis a frozen
dairy product made by freezing a mix with agitattorincorporate air and ensure uniformity of cotesisy [2].The
composition of ice cream varies depending uporirtheedients used in its preparation. The percentaggposition
of a good ice cream is milk fat 12 %; milk solidstfiat; sugar 15; stabilizer 0.2; emulsifier 6.3.[& is an

important supplement to the normal diet, especfallychildren and other age groups. But it is tedats a junk food
and deleterious for heart patients due to highraand cholesterol [4]. Ice cream could be madeenmutritious

and health beneficial by adding fruits and othartgin rich ingredients. For this purpose bovineknnil traditional

ice creams could be replaced with other milk sushsay milk, watermelon seeds milks, and vitamini¢h r
pineapple.

The soybean seeds contain 13- 25% oil, 30-50% iproéad 14-24% carbohydrates. The major fatty aeids
linoleic acid (55%) followed by oleic acid (21%)almitic acid (9%), stearic acid (6%) and otheryfattids (9%).
The ratio of polyunsaturated fatty acid to satudafatty acid is (p/s ratio) 82:18. Soy protein @ns all the
essential amino acids, most which are present inuamthat closely match with those required for hosor
animals and protein having digestibility of abo@9® which matches with animal protein such as epgenand
casein5]. Soy milk is nutritious and is considered as0at effective source of energy and protein, ib &las a great
potential to solve the problem of protein energyrmatition in India and many other developing coieg. WHO
(1996) has recommended soy milk as a supplemdrawfie milk. Its protein and oil contents are nolyoadequate
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but also rated as best in quality too. Becauseigi proportion of unsaturated fatty acids, sucHimaleic and
linolenic acids, fat considered as highly healthfull. Soy milk does not contain cholesterol and Moeen
successfully utilized for the preparation of indiges sweets [6]. Soyamilk can be effectively used f
supplementing cereal based products because afmitso acid pattern and has a great potential a3 fmd only
because of its high protein and energy contentsalso due to the fact that it is a good sourceitzfmin and
minerals[7]. Soy based diets are becoming popular due tdraeeutical benefits that suit to lactose intaera
hypercholesterolemic, diabetic, anemic people acthting mothers or postmenopausal women alsor@]cauld
be adopted as a substitute for milk in the parthefworld where milk production is low and daimpgucts prices
are exorbitanf9]. In India per capita availability of milk is §n263 gm/day in 2009-2010 [10]. So soymilk has
utility worldwide as a low cost, cholesterol fragddactose free alternative to concentrated cowitk. fil]

On the other hand, Melon seg@ucurbis melo)another valuable non conventional food stuff, cmist®0% fat,
28% protein, 2-7% fibre, 3.6% ash and 8.2% carboitgd[12]. Watermelon seeds have similar fatty @eichong
palmitic acid, stearic acid, oleic acid, linoleicicatogether constituted more than 80% of fattydammintent of oil
[13]. The seeds are also rich in arginine, tryptophmethionine, vitamins B1, B2 and minerals sugltacium,
magnesium, potassium, iron, zinc, sulphur and phosus [14]. The seeds are a rich source of enzymes,
particularly urease and are considered as a diuzeti beneficial in chronic or acute eczdif].These two seeds
milk can be used to prepare ice-creams by incotipgrghem in different ratio with guava pulp.

Guava has excellent digestive and nutritive vapleasant flavor, high palatability and availabilityabundance at
moderate price [16]. It is a rich source of certainerals like calcium, phosphorus and iron whioh mecessary for
human health [17]. The pulp and the peel of thevguare a remarkable source of natural antioxidants AODF
(antioxidant dietary fiber), a combination of theoperties of antioxidants and dietary fiber fronsiagle source
[18]. Lycopene is a potent antioxidant known fa firotective action against prostate cancer, arfdusd in
guavas. In addition to lycopene, guavas are alscexaellent source of beta-carotene and vitamin @h w
228mg/100g of vitamin C as opposed to 53mg/100gramges [19]. Guaijaverin, a flavanoid compoundseng in
guavas inhibits the growth of Streptococcus mutessch is considered to be a pathogen for dentés$20].

Thus the challenge was to develop a delicious égliyhnutritious acceptable ice-cream from soy bsaed milk,
watermelon seed milk and also with the additiogwdva pulp with following objectives.

1. To prepare the soyabean and watermelon sekdimidlto evaluate their proximate composition.

2. To develop nutritionally enhanced ice creamghgyincorporation of soybean seed milk, watermaleed milk
and guava pulp.

3. To evaluate the acceptability of the prepareccieams through sensory evaluation methods.

4. To conduct nutritional evaluation of the prejhiee creams by using standardized methods.

MATERIALSAND METHODS

Procurement of seeds

Soybean seeds and watermelon seeds used in tlig w&re procured from Krishi Vigyan Kentra (K.V.K),
Banasthali university and a retail shop, Jaipuly,0Rajasthan respectively. While other materialsemerocured
from market of Banasthali University.

Development and Standar dization of Milk

Soybean and watermelon seed milk was prepared dingoto the procedure described by Chakrabarti and
Gangopadhyay [21]. Preparation process involvedcteaning and dehulling of seeds. For preparatioeeed’s
milk, seeds (100gm) were soaked in water contaifibigsodium hydroxide over night at a room tempeeatn the
ratio of 1:4(w/v). After soaking husks were remov®drubbing with hands. Then soaked seeds werelhéahfor

15 minutes in boiling water. Seeds were taken adtr@maining water was drained out. After that 4D6frwater
was added of seeds and blended in a grinder. Thétingy suspension was then filtered through a toldyer
muslin cloth. At last cane sugar at 6% (w/v) wadeatlin seed milk and boiled for 5 minutes with ¢ansstirring.

Nutrient analysis
Nutrient analysis was done for bovine milk, develdpmilk (soymilk and watermelon seeds milk) and mhest
acceptable ice creams by sensory evaluation udiagdard methods of AOAC [22]. Moisture content was
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determined by drying of sample in an oven at 8814 h and is expressed in percentage basis.epuatein was
determined by estimating nitrogen content using &2the conversion factor by KELPLUS Pelican Eoépt. Fat
and ash contents were determined by Gerber metmbdliy ashing methods, respectivdlpn was estimated by

Wong’'s method as given by Ranganna [28¢ vitamin C by titrametric estimation followinget AOAC methods
[22].

Food Product Development

Six variant of Ice creams were prepared by incatog soy milk and watermelon seeds milk alone bletided
form with and without addition of guava pulp (Standl milk ice-cream, Soya milk ice-cream, 50% Soyié&k m
&50% Watermelon milk ice-cream, Soya milk ice-creaith Guava pulp, 50% Soya milk &50% Watermelonkmil
ice-cream with Guava pulp) to modify standard iceam and their composition is shown in table n@t of
which watermelon seed milk ice cream (WMI) and 10@%termelon seeds milk with 50g guava pulp ice rrea
(WPI) was technically unsuccessful. Therefore faaniants of ice creams excluding standards wereldped.

Table: 1 Composition of Standard I ce cream and their variants

I ngredient S A B C D
Bovine milk (ml) 100 | - - - -

Soy milk (ml) - 100 | 50 100| 50
Watermelon seedsmilk (ml) | - - 50 - 50
Guava pulp (g) - - - 50 50
Sugar (g) 20 20 | 20 20 20
GMS(g) 0.75| 0.75] 0.7§ 0.7% 0.75
CMC (9) 0.25| 0.25] 0.2§ 0.25 0.25
Corn flour (g) 20 | 20| 20| 20| 2.0
Cream (g) 25.0| 25.0/ 25.0 25.0 25p0
Guava essence (dr ops) 2-3 | 23| 23| 23| 23

S- Standard milk ice-cream

A- Soya milk ice-cream

B- 50% Soya milk &50% Watermelon milk ice-cream

D- Soya milk ice-cream with Guava pulp

E- 50% Soya milk &50% Watermelon milk ice-creanhv@uava pulp

Sensory Evaluation
The sensory evaluation of recipes was carried sirtigu9-point Hedonic rating scale by 15 semi- tdirpanel

members selected by triangle difference test. Amge=, flavor, mouth feel and overall acceptabilitgre
considered for evaluation [24].

Statistical Analysis
The data were processed for the analysis of medstandard deviation by Microsoft office excel.

RESULTSAND DISCUSSION

Proximate composition of Soya and water melon milk
Moisture ContentThe results of the moisture content are shownbietao.2. The moisture contents of bovine milk
(BM), soy milk (SM) and watermelon seeds milk (WSWgre 87.05, 87.44 and 81.33% respectively. Thests

content of watermelon seeds was found to be sjigbter than bovine milk whereas that of soy milksaslightly
higher than bovine milk.

Protein ContentThe results reveals that the protein content ofrslyseed milk was found 4.23g/100g which was
higher than the standard cow’s milk that contai08/100g protein content. There was a significafier@nce in
protein content of soymilk seed milk in comparigorstandard cow’s milk. Since soybean seeds codff protein

and its protein and oil content are not only higlyuiantity but also rated as best in quality tdiche essential amino
acids [25].
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Table: 2 Proximate composition of Soya milk and Watermelon seed milk #

Proximate composition | Standard milk | Soy milk W ater melon seed milk
Moisture (%) 87.05+0.40 87.4440.90 81.33+0.36
Protein (g/100) 3.50+0.20 4.23+0.41 2.80+0.20
Fat (g/100) 4.10+0.32 3.20+0.30 8.50+0.43
Ash (g/100) 0.72+0.03 0.84+0.04 0.88+0.02

#Mean value of a three triplicate samples +* standdewiation

Fat Content:The results show that fat content of soymilk wa08/100g which was slightly lower than the standard
cow’s milk that contain 4.10g/100g fat and watdiomeseed milk contain 8.509/100g fat which was bigthan the
standard cow’s milk fat content. Since soybean smedain 13-25% oil while watermelon seeds confaity acids
among palmitic, stearic, oleic, linoleic togethenstituted more than 80% of the fatty acid contéril [13].

Ash ContentAsh content of soymilk and watermelon seed milkev@184g/100g and 0.88g/100g respectively found
to be higher in comparison to standard cow’s mitkicl contains 0.72g9/100g ash. This is because soyisea good
source of iron, potassium, calcium, magnesium drabphorus with water soluble and B complex vitanig@ and
melon seeds are also rich in minerals such asurajanagnesium, potassium, iron, zinc, sulphur amolsphorus
[14].

Sensory analysis of | ce-cream

Sensory analysis results show (table no3)that ts@nscores of the 100% soy milk ice cream (A) mmdsoy milk
was found slightly varied at all attributes likepaarance, flavor, mouth feel and overall acceptalzis compared
to 100% bovine milk standard ice cream (S). 100%raok ice cream (A) was liked slightly to modenst¢6.36-
6.80).

The results of ice cream (B) made by 50% soy miltt 50% watermelon seeds milk was liked slightljiked very
much in attributes like appearance, flavor and alvercceptability (6.80-6.96), whereas in mouthl fattribute it
was liked moderately (7.92) as compared to standardream.

The mean scores of sensory evaluation of ice cmeade of 100% soy milk with 50g guava pulp (C) washe
range of liked moderately to liked very much inriltites like appearance, flavor and mouth feel §7.(84),
whereas in mouth feel attribute it was liked veryatm (8.48). Ice cream (D) made of 50% soy milk &086
watermelon seeds milk with 50g guava pulp was értinges of liked very much to liked extremely liraétributes
like appearance, flavor, mouth feel and overallegtability (8.40-8.56) as compared to bovine stathdlze cream
(9).

Therefore it can be seen from the results of themszores of the sensory evaluation that ice ci&nmade of
50% soy milk and 50% watermelon seeds milk with 50gva pulp is the most acceptable ice cream amd th
standard milk ice-cream got highest scores amoagthsamples and liked extremely by the semi &@ipanel
members on 9 point hedonic scale.

Table No: 3 Mean Scores of Sensory Attributes of | ce-creams”

Attributes

Appearance 8.84+0.37| 6.88+0.83 6.80+0.81 7.84+0.65 8.44+0.50
Flavor 8.72+0.45| 6.76+1.0% 6.80+0.16 7.08+0.86 8.40+0.64
Mouth feel 8.80+0.40| 6.36+1.11 7.92+0.40 8.48+0.56 8.40+(0.50
Overall Acceptability | 8.84+0.37| 6.80+0.8¢ 6.96+0.88 7.68+0.55 8.56+(0.50

S, A B, C,Dasintable no.1
®Mean value of 15 paneliststandard deviation
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Nutrient analysis of | ce-creams

Four variants ice creams were developed excludamgsrd ice cream out of which (D) ice cream mdde0éo soy
milk and 50% watermelon seeds milk with 50g guawkp ice cream was the most acceptable in all aiteb like
appearance, flavor, mouth feel and overall accéftablherefore, the proximate composition of sfard ice-
cream (100% cow milk) and most acceptable ice-creamblended milk ice-cream with guava pulp -D(58%y
milk and 50% pumpkin seed milk) were analyzed simalvn in table no. 4.

Moisture: The moisture content of most acceptable ice creas given in table 4. The moisture content of bovine
milk standard (S) ice cream and 50% soy milk wi@vatermelon seeds milk and guava pulp (D) icerore@re
89.16 and 80.10% respectively. Thus moisture comtesample D was found to be lower than sample S.

Table: 4 Proximate composition of two most acceptable | ce-creams®.

Nutrient composition S D
M oistur e (g/100g) 89.16| 80.10
Protein (g/100g) 3.83 | 11.12
Fat (g/100g) 5.83 | 7.26
Ash (g/100g) 14 | 2.30
Iron (mg/100g) 1.27 | 1.56
Vitamin C (mg/100g) 0 89.92

S- Standard cow’s milk ice-cream.
D-. 50% Soymilk and 50%Watermelon seed milk icerareith guava pulp.
“Mean value of a three triplicate samples * standdediation

Protein: The protein content of bovine milk standard (S) imeam was lower than 50% soy milk with
50%watermelon seeds milk and guava pulp (D) icararee 3.83 and 11.12% respectively. High proteintent of
ice-cream (D) is due to high protein content foimtloth soy milk as well as watermelon seed milk.

Fat: In addition to their nutritional and functional val, fats have other uses which derive principaiynf their

distinct physical properties. They contribute te tanderness, Flavor, color and texture of foodipca The results
of fat content have been illustrated in table 4.Tdtecontent of bovine milk standard (S) ice creamd 50% soy
milk with 50%watermelon seeds milk and guava pjpice cream were 5.83 and 7.26% respectively. Shmwvs

that fat content of sample D was found to be highan sample S. This may due the reason that skyeni

pumpkin seed milk are a good source of unsaturtgty acids which are helpful in preventing cardisgular
diseases.

Ash: Ash is an indication of its mineral status, thehgigthe mineral content, higher would be ash cantémhe
product. The ash content of bovine milk standajdd& cream and 50% soy milk with 50%watermelordsearilk
and guava pulp (D) ice cream were 1.4 and 2.30%extively. The ash content of sample D scored sighalue
than sample S.

Iron: The iron content of bovine milk standard (S) iceazn and 50% soy milk with 50% watermelon seeds milk
and guava pulp (D) ice cream were 1.27 and 1.56%ectively. The iron content of sample D was fotmde
higher than sample S.

Vitamin C: Standard cow’s milk ice-cream contain negligibleoaimt of vitamin C content. The vitamin C content
of bovine milk standard (S) ice cream and 50% sdi mith 50%watermelon seeds milk and guava pulp id
cream were 0 and 89.92% respectively. This reuwdalsvitamin C content of D sample was found tdiger than
sample S.

CONCLUSION
Four variants of nutritious ice creams were pregppdrem soymilk, watermelon seed milk and guava pdipis

effort was done to ensure the quality of nourishimtenthe masses facing economic and availabilityst@ints.
Mean scores of overall acceptability of ice creamgals that among all samples of ice creams, blkmailk ice
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cream (50% soymilk and 50% watermelon seed milkh\guava pulp-D were most acceptable at 9 poinbhied
scale.

Nutrient analysis of most acceptable ice creamiateld that protein and fat content were foundeekcellent as
compared to standard ice cream and iron and vit&nirere also found to be high. Ice cream made bsby milk
and watermelon seeds milk can be easily used imuority as these are highly acceptable and free treany
flavor. More over protein content is high amongsinéce creams as compared to bovine milk standardream.
The results of the present study goes to emphaaighe ice creams prepared were not only richraten but also
in mineral such as iron and vitamin C. Thus effeea be put to develop products by using othetdfrui
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