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Abstract
Peanut is the most important oil seed in the woadd rapidly
becoming a valuable source of plant protein. Theam be removed from
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characteristics in terms of moisture content, pnototal ash, fat content
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1. Introduction nuts, salted nuts, roasted nuts etc. Oil extrafieah

Food crops have occupied an important place irPeanut is not only more stable but also contaiigh hi
human nutrition as they remain the major sources ofleic/linoleic acid. Nutritionally, high linoleic cad is
proteins for a large proportion of the world popiaa, desirable as it is an essential fatty acid and ywed a
particularly, in the developing countries (Singhdan hypocholesterolemic effects. Generally, the peanilut
Singh, 1991a). Protein malnutriton is a seriouscontains around 10 percent palmitic acid and d tifta
problem in India due to cereal based dietary patter around 80 percent of oleic and linoleic acids. Ehes
Therefore, various preparations based on cereabpul three fatty acids accounts for approximately 9&eer
combination are of paramount importance to improveof the total fatty acids content in the peanut oil.
the protein quality of Indian diet. Peanut is acspein ~ Groundnut contains fat and protein which helps to
the legume family Fabaceae, native to South AmericaPrepare protein rich cookies. Cookies are ideal for
Mexico and Central America (Gibbon and Pain, 1985).nutrient availability, palatability, compactness dan
Groundnuts have been known to man as an importarfonvenience. They differ from other bakery products
food crop for many centuries. The groundnut is é@nma like bread and cakes because of having low moisture
crop in Saurastra region in Gujarat. The groundnugontent, comparatively free from microbial spoilage
(Arachis hypogaea L.) is one of the cheapest sources ofand long shelf life of the product.
protein. Peanut are probably the most important oil Previous research has shown that peanut seeds
bearing seed in the world, and rapidly becoming a@re a potential source of food-grade protein fa th
valuable source of plant protein. The basic contjmosi  fortification of food products. Such protein coute
of peanut per 100g of nuts is Water 1_55g,concentrated from residual cakes and flours through
Carbohydrates 21.51g, Fiber 8.0g, Lipids (Fatsp@9. industrially applicable techniques (Kiret al., 1992;

g, Proteins 23.68g, Energy (Total Calories) 244&6( Quinn and Beuchat, 1975; Rheteal., 1973; Yadawet
kcal), Vitamines (0.77g) and Minerals (0.018g) &, 2012). The amino acid profile of peanut residual
(Settaluri et al., 2012). Most of the peanut utilised flours showed that it could be an ingredient fostpin
domestically appear in the retail market placesrave  fortification (Yu and Goktepe, 2007). Peanut protein
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concentrates were obtained using raw un-roastedat content and carbohydrates (Sadasivam and
fermented and unfermented peanut flours (Yu andManikam, 1992) of cookies were determined.

Goktepe, 2007). These authors obtained peanutiprote

concentrates with 85% protein versus 50% protein i2.2 M ethods

the defatted peanut flour. Par‘tlally defatted peanul’ Moisture content of cookies product was
is an inexpensive and underutilized by-product frommeasured by the hot air oven (Scientronic Instrusen
the peanut oil industry which is rich in proteindan New Delhi) method. The 2gm ground and well mixed
offers the same health and dietary benefits of pisan sample was kept at 1@D for 24 hour in hot air oven
but with less fat. The concentration of proteinsnfr  and loss in weight was taken as moisture content of
this material could increase its value; and it doul product.

become a source of new protein with applications in Micro-Kjeldahl method (Sadasivam and
different industries and processes. The basiqyanikam, 1992) was used for protein determination.
composition of peanut okara (defatted peanut) fller  The percentage of protein and percentage of nitroge
100g is Moisture 7.8g, Carbohydrates 34.70g, Flder  \as calculated by the following formula:

16g, Lipids (Fats) 0.55-5g, Proteins 25-28g and Ash

1.49 (USDA Nutrient Database, Journal of Food

Research, 2014). Therefore, the objective of thidys Nitrogen%g
was to find out the best recipes for the prepamatib

protein rich cookies from peanut okara (defatted

_ [ml standard- ml blank]x Normality x 1401
Weight of thesample

peanut) flour. % Nitrogen = [ml standard- ml blank]x Normality x 1401
Weight of thesamplex10

2. Materialsand Methods % Protein = % N x 6.25

2.1 Materials The total ash content measured as, 5g of the

Refined wheat flour (maida), vanaspati ghee’ground sample was weighed into a silica dish. The

sugar was purchased from the local market, Junagadfraterial was kept at 530 for 4h in a muffle furnace
and peanut okara flour was purchased from thdMeta Instruments, Mumbai). The dish was cooled and

Nutrinity Foundation, GIDC, Junagadh. weighed (AOAC, 1995). The total ash content was
calculated by difference in weights and was exgmess
2.1.1 Preparation of Cookies as percent.

Process flow chart of cookies is given below, )
Weight  of ash

% Total Ash = - x 100
Mixing the flour Weight of the sample
Preparation of dough by creaming process The fat is extracted by using Soxhlet apparatus
i (EIE Instruments Pvt. Ltd., Ahmedabad). The fat

Break the dough into small size pieces of requsied content of the cookies products was determinedeas p
(round shape) the method given by (Sadasivam and Manikam, 1992).

The fat was calculated by the following formula,

Place in baking tray (1cm apart)

YeEat= (Welght of flask + 0|I) - (Welght offlask)

x100
Press gently (Weightof thesamplg

Baking (temperature is *EID, time is 15 to 20 min.) The carbohydrates are the major sources of

energy and play key role in many biochemical
processes including energy generation. The
carbohydrates was calculated by the following fdamu

Cooling

Storage In glass jar

(At ambient temperature) Carbohydrate, %
. ) Sample reading X Glucose equivalent (%) X Volume made up
2.1.2 Nutritional Pr opert|es = Weight of pulp (g)X Aliquot taken (ml) X100

The nutritional properties i.e. moisture content
(by gravimetric method), protein content (Sadasivam2.2.1 Functional Properties
and Manikam, 1992), total ash content (AOAC, 1995), The functional properties i.e. Water Absorption
Index (WAI) and Water Solubility Index (WSI) of
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cookies were determined by (Anderscatbal., 1969).  (145C for 60 min) and found that solubility of proteins
4-5g sample was suspended in 30ml of distilled watewas reduced by about 50%. For addition of pulse
in a tarred 60ml centrifuge tube. The slurry wases product (mung bean flour) in refined wheat flotrere
with a glass rod for 1 min at room temperature @5 was increase in protein in cookies (Pashal., 2011)

and centrifuged (3000rpm, for 10 min) in centrifuge whereas addition of cereal product (maize flougréh
(Electrocraft India Pvt. Ltd., Mumbai). The supeam  was decrease in protein (Misheaal., 2012). The ash
was eliminated. Thereafter, WAl was calculated fromcontent was observed 0.98 to 0.99% during all the

the weight of the remaining gel and expressed as geatment with the increase in proportion of peanut

gel/g dry flour. okara flour in the refined wheat flour (Table 1hig
indicates that the addition of peanut okara floas hot
% WAl = Weight _ of sediment % 100 significant effect on mineral contents of the caski
Weight  of dry solid powder Inversely, Mishraet al. (2012) reported increase in ash
content with increase in maize flour in cookies.
The cookies were first milled to a particle size The fat content of cookies in treatment T5

of approximately 180-250n. A 2.5g sample was observed significantly highest 37.67%. The fat eant
dispersed in 25ml of distilled water. A glass rodsw was observed increase with the increase in praporti
used to break up any lumps. After stirring for 3lym  of peanut okara flour with the refined wheat flour
the dispersions were rinsed into tarred centrifiugges  (Table 1). Similar results were observed in thelgtof
and made up to 32.5g followed by centrifuged at0300 Pashaet al. (2011) that indicate increase in fat content
rpm for 10 min. The supernatant was decanted foof cookies after supplementation of mung bean flour
determination of its solids content and the sedimenbut Mishraet al. (2012) found that the increase in
was weighed. WSI was calculated by the equation, maize flour level in cookies, there was decreastatn
content. Chapplwaet al. (2013) were also found that

Weight of dissolve solids in supernatart oat and finger millet flour addition significantly

% WSI = 100

Weight of dry solid powder improved the fat content of cookies. Timbadiya @01
found that the maida did not contain significantoaimt
2.2.2 Statistical Analysis of fat to contribute desirable fatty acid in theokies,
Data were analyzed by completely randomisewhereas; peanut butter contained noticeable amufunt
design. peanut protein and desirable fatty acid (MUFA +
PUFA) even though the result revealed that the fata
3. Results and Discussion content gradually decreased with increase in the
proportion of peanut butter in experimental cookies
3.1 Nutritional Properties The carbohydrates of cookies in treatment T5

From Table 1 it was observed that there Washad the significantly highest 46.47% and in the

increase in moisture content while increasing pEanutreatment T1 lowest carbohydrates 42.33% (F.KO'OS)
okara flour in the treatments T1 to T5 with Sulbsiin observed. The carbohydrate was observed to increase

of peanut okara flour, moisture content in cookiese ~ With the increase in proportion of peanut okaraflm
at par. Water holding capacity was increasedtn® refmedi wheat fl.our (Table; 1). M_lsheaal. (2012) _
significantly with increase in proportion of peanut SUPPOrt with the increase in maize flour level in

okara. This may be due to moisture content of eranucookies, there was increase in carbohydrate cantent
okara was less as compared to refined wheat flour. The CHO content was higher in peanut okara cookies

the experimental cookies the highest moisture ednte than contrql cookies. The carbohydrates of cookies
in T5 (1.79%) and lowest in T1 (1.37%) treatment.  Prepared with 10% and 20%, 30% and 40% as well as

The protein content was found in significantly 40% and 50% substitution of peanut flour were at pa

higher than control cookies (Table 1). This maydbe Yadav et al. (2012) _repo_rted_ utilization of de-olled .
to protein solubility was less in peanut okara. ThePeanut meal flour in biscuits resulted decrease in
cookies of treatment T5 had the highest proteirtertn carbohydrates level while increase in ash, moisture
of 9.15%. The protein content was observed to aeme CONteNt crude fat and protein level.

with progressive increase in proportion of pearkara

flour, similar trend was also found by (Beuchat7 )9
during an experiment of substitution of peanut flou
with wheat flour for preparation of cookies. Peanut
proteins undergo changes due to heating. @rwl.
(1970) summarized the effects of dry roasting @i

3.2 Functional Properties

3.2.1 Water Absorption Index (WAI)

Hydration or rehydration is the first and perhaps
most critical step in imparting desirable functibna
properties to proteins in a food system. Interadtiof -
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Table 1: Proximate composition of nutritional arsédyof cookies prepared with different ratio ofimnefi wheat flour and peanut
okara flour.

Sample code MC,% (w.b.) Protein% Ash% Fat% CHO,%

Control 1.1 8.03 1.00 31.07 31.10
T1 1.37 8.77 098 3654 42.83
T2 147 8.82 098 36.62 42.93
T3 1.6€6° 8.9z 0.9¢ 37.2¢ 44.8¢
T4 1.73 9.10 099 3753 4579
T5 1.79 9.15 099 37.67 46.47
S Emt 0.05 0.13 001 053 0.44
CD at 5% 0.1F NS NS NS 1.3¢
CV% 6.38 3.00 127 284 1.99

In thetreatment 2, ®....i.e. same | etter shows that treatment was at par,
NS- Non significant

water and oil with flours are very important in ¢bo 3.2.2 Water Solubility Index (WSI)

systems because of their effects on the flavor and The water solubility index commonly used to
texture of foods. Intrinsic factors affecting water measure the amount of starch (and other soluble
binding properties of food flours with relativelygh components). The results on WSI measurement of
protein contents include amino acid composition,cookies is presented in Table 3. The results were
protein conformation and surface similar to those of for WAI. Mixing with more peanu
polarity/hydrophobicity (Barbut, 1999). Result slow okara flour contain more protein particles thaneoth
that the maximum water absorption index was 131.5Imixing, whose solubility is good as compared tocta

%, found in treatment T5, while minimum 130.66% in particles present in peanut okara flour. The result
treatment T1. From the result it was observed that reflect that the WSI increases as the percentage of
WAI increases as the percentage of peanut okaua flo peanut okara flour in refined wheat flour increases
in refined wheat flour increases, which may be ttue which may be due to increase in protein conterthén

the increase in protein content. Similar resultgewe ratios.

found by Abdelet al. (2011) for Bambara groundnut

(Vigna subterranean). This may be due to the higher Table 3: Water solubility index of cookies prepanaith
polar amino acid residues of proteins having aimiaff different ratio of refined wheat flour and peankaa

for water molecules (Yusudt al., 2008). The major flour.

chemical compositions that enhance the water

absorption capacity of flours are proteins and Sample code WSI (%)
carbohydrates, since these constituents contain  Control 45.03
hydrophilic parts, such as polar or charged sidsnsh OT1 30.66
(Lawal and Adebowale, 2004). Mishet al. (2012) oT?2 30.75
were found that the Soya bean flour 20% increase in OT3 31.00
water absorption capacity (WAC), probably due te th '
higher protein content of Soya bean. oT4 31.39
OT5 3151
Table 2: Water absorption index of cookies prepanth SEmzt 0.28
different ratio of refined wheat flour and peanka@ CD at 5% NS
flour.
Sample code WAI (%) Cv% 155
Control 145.03 NS- Non significant
E igg:?g 4. Conclusion o
T3 131.00 . The dgta obtained in this study showed that the
' varietals differences of peanut okara have no
T4 131.39 significant effect on functional properties of cosk
T5 131.51 The high protein content of cookies indicated thaty
S Emt 0.28 could be a valuable protein supplement for cereals
CD at 5% NS based food products. Moreover, high water absamptio
CV% 0.37 capacities as desirable characteristics so, tt&gcte
NS- Non significant on the flavor and texture of foods. The good tesdur
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properties observed in cookies. This kind of protei proteins with applications in different industriesd
concentrate could be a potential source of vegetgbrocesses.
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