Int.J.Curr.Microbiol . App.Sci (2014) 3(9) 352-356 KR,

International Journal of Current Microbiology and Applied Sciences
I SSN: 2319-7706 Volume 3 Number 9 (2014) pp. 352-356

http://www.ijcmas.com

JCMAS
INTERNATIONAL JOURNAL OF
CURRENT MICROBIOLOGY AND

APPLIED SCIENCES
Vo No S1SSUE .

b3

g

Ny

——————————————————————— .

Original Research Article

Physicochemical and functional characteristics of powder prepared from

palmyra fruit pulp (Borassus flabellifer L.)

Vijayakumari', P.C.Vengaiah? and P.Kiranmayi

'Department of Biochemistry, Acharya Nagarjuna University, Guntur, A.P., India

Dr. Y SR Horticultural University, East Godavari (Dist.), A. P., India

*Corresponding author

Keywords

Palmyra
fruit pulp,
water
absorption
capacity,
Bulk density

ABSTRACT

This study investigated the physicochemical and functional properties of
plamyra fruit pulp. Thus the fruits were procured from local market and
severa analyses such as ash, moisture, pH, protein, fat, total sugars,
carbohydrate, starch, energy value, calcium, vitamin C using common
scientific methods of food characteristics determination were performed.
The results showed that the pH range between 5.5 to 6, TSS of the fresh
pulp is 16.5° Brix, moisture content is 74-77%,ash content is 1.2 g,
carbohydrate content is 22.5g, caloric value (energy) is 102.83 kcal/100g,
reducing and non reducing sugars content is 9.5 g and 13g, starch is 12.6g,
Maltose is 0.5g, Ascorbic acid is 16mg and calcium is 8.76 mg. The water
absorption capacity of the paimyra pulp powder is 18 % (2.5 ml/g), The fat
absorption capacity was found to be 2.8 % , bulk density of the sample
obtained from the study is 0.78 gcm, the powder has swelling power value
of 4 and the percent foam capacity is about 2.5 %.

I ntroduction

Borassus flabellifer L. , belongs to family
Arecaceae,(Asmussenet al., 2006)commonly
known as Pamyra palm or Asian toddy
pam is a native of tropical Africa but
cultivated and naturalized throughout India
(Neshitt, 2005). The coconut like fruits are
three sided when young, becoming rounded
or more or less oval, 12-15 cm wide, and
capped at the base with overlapping sepals
(Morton, 1988).This plant has a commercial
and medicinal value (Ghosh et al., 2012).
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The fruit pulp of B. flabellifer has been used
in traditional dishes and the sap, which was
trapped from the flower part, has been used
as a sweetener for diabetic patients
(Masayuki et al., 2007). The different parts
of the plant is used for the various ailments
like secondary syphilis, antiperiodic, heart
burns, liver and spleen enlargement etc. It
has anti-inflammatory effects (Nadkarni,
1954; Vaidyaratnam, 1994; Kapoor,
2000).The juice contain sugars, proteins,
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lipids, vitamin A, B-complex, vitamin C and
others minerals (Barhet a., 2008). It has also
been reported to possess immunosuppressant
properties (Revesz et al., 1999). Therefore,
the aim of this present study is to assess the
physicochemical and functiona properties
of the palmyrafruit pulp.

Materialsand M ethods

According to Ali et a. 2010, as soon as they
arrived the laboratory, the fruits were sorted
out in order to remove damaged ones and
were separated on the basis of the state of
ripeness, similarity in shape and size. The
fruits were then washed, weighted, peeled
and pulped. The pulp was stored at 4°C and
some of the pulp was dried at 60°C for 24 to
48 hrs. The dried pulp was finally milled
using pulverizer to pass through 250 pm
sieve. The samples were then packaged in
polyethylene bag and kept in a refrigerator
(4°C) for further use.

Physicochemical Properties

The pH of the fresh pulp was determined
with digital pH meter (Ranganna 1986).The
estimation of protein was made by Lowry et
a (1951), lipids were extracted according to
the method wusing soxhlet apparatus
(Ranganna 1986), ash content was
determined by heating sample at 450° C for
3-6 hrs. Starch, reducing sugar and total
sugar were determined by Thimmaiah
(1999).Non reducing sugars were estimated
by subtracting the reducing sugars from the
total sugars. Vitamin C content was obtained
with the method of Tillmanns and Hirsch
(1932), calcium content of the sample was
determined by using AOAC (1990) method.
The Energy (caloric value) estimation was
done by summing the multiplied values for
crude protein, fat and carbohydrate
(excluding crude fiber) by their respective
ATWATER factors (4,9 and 4). The content
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of total carbohydrate and moisture was
determined by the following equations:
Carbohydrate(%) = 100- {Moisture(%) +
Protein (%) + Fat (%) + Ash (%)}

Moisture (% wet basis) = (M1 - M2)/M1 X
100

Functional Properties

The following were determined using
standard methods of analysis:.  The total
soluble solid (TSS) of the fresh pulp was
determined with a hand refractrometer
(Ranganna, 1986). Water absorption
capacity was determined by the method of
beuchat (1977),bulk density was determined
by the method of Narayana and
NarasingaRao (1984). Swelling power was
determined with the method of leach et a
(1959). Narayana and Narasinga Rao
(1982) method was used for the
determination of foam capacity (FC) and
foam stability (FS).

Results and Discussion

Physicochemical Properties

The pH of palmyrapulp powder is dlightly
acidic i.e pH range between 55 to 6 as
shown in table.1. pH value gives a measure
of the acidity or akalinity of the powder.
This parameter is used to estimate the
quality of the pulp powder. The TSS of the
fresh pulp is 16.5°Brix, with these desirable
characteristics the pulp can be used for food
additive to enrich nutritional values.

Moisture provides a measure of the water
content of the palmyra pulp powder and for
that matter its total solid content. It is also
an index of storage stability of the pulp
powder. The moisture content of the pulp
powder is 74-77% (Table 1). The lower the
moisture content, the better its shelf stability
and hence pulp should be dried for storage.
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Table.1 Physicochemical properties of plamyra pulp powder

Parameter Valuesfor 100 g
pH 5.5-6
Total soluble solids (OBrix) 16.5
Moisture (%) 74-T7%
Ash (%) 1.2
Fat (%) 0.8
Total Carbohydrates 22.5
Reducing sugars (%) 9.59
Non Reducing Sugars (%) 139
Starch (%) 12.69
Maltose 0.5¢
Protein 1.24g
Ascorbic acid (mg 100g™%) 16mg
Calcium 8.76mg
Energy (Kcal 100 g% 102.83k.cal

Table.2 Functional properties of palmyra pulp powder

Parameter Values
Water absorption capacity (%) 18
Fat absorption capacity (%) 2.8
Bulk density (gcm™) 0.78
Swelling Power (gg™) 4
Foam capacity (%0) 2.5

The fat content of the palmyra fresh pulp
was 0.8 % (Table 1). This value is
relatively high when compared to other
pulps (Sankaralingam et al., 1999).

The ash content of the pulp powder is 1.2
g (Table 1). The ash content is the organic
residue remaining after the organic matter
has been burnt away. It is not necessarily
of exactly the same composition as the
mineral matter present in the original pulp
powder as there may be losses due to
volatilization or some interactions between
constituents. The protein content of the
pulp powder was 1.24g (Table 1).

The major component of the pulp powder
is carbohydrate. The value obtained from
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the study was 22.59. The caloric value
(energy) of the pulp powder was 102.83
kcal/100g (Table 1). The pulp powder
also contain significant amount of sugars
and minerals i.e reducing sugar is 9.5 g,
non reducing sugar is 13g, starch is 12.6g,
maltose is 0.5¢g, ascorbic acid is 16mgand
calciumis8.76 mg.

Functional Properties

The colour of the pulp is light orange. The
pulp is partially soluble in water, acohol
and acid solutions, completely soluble in
ether and chloroform.

The water absorption capacity of the
pamyra pulp powderisl8 % (2.5ml/g)
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(Table 2). Water absorption capacity
describes pulp- water association ability
under limited water supply. WACcan
influence both the sensory and keeping
quality of foods apart from affecting their
processing behaviour. The result obtained
shows that the pulp has a good ability to
bind water sopamyra pulp powder could
be used in bakery industry. The fat
absorption capacity was found to be 2.8 %
(Table 2). Fat absorption is an important
property in food formulations because fats
improve the flavour and mouth feel of
foods (Kinsella, 1976).

Bulk density is depending upon the
particle size of the samples and is measure
of heaviness of sample. The vaue
obtained from the study was 0.78 g/cm3.
Increase in bulk density is desirable in that
it offers greater packaging advantage, as a
greater quantity may be packed within a
constant volume (Fagbemi, 1999).

The palmyra pulp powder has swelling
power value of 4. Swelling poweris a
measure of hydration capacity, because the
determination is a weight measure of
swollen starch granules and their occluded
water. Food eating quality is often
connected with retention of water inthe
swollen starch granules (Rickard et al.,
1992). The percent foam capacity is about
2.5 % which is very low. Foam ability is
reported to be related to the amount of
solubilized protein  (Narayana and
Narasinga Rao, 1982; Lin et al., 1974) and
the amount of polar and non-polar lipidsin
asample (Nwokolo, 1985).

Refer ences
Asmussen, C.B,, Dransfield, J.,
Deickmann, V., Bafod, A.S,

Pintaud, J.C. and Baker.W.J.2006. A
new subfamily classification of the

355

pam family (Arecaceae): evidence
from plastid DNA phylogeny.
Botanical Journal of the Linnean
Society. 151(1):15-38.

Neshitt, M.2005.The Cultural history of
plants. Taylor & Francis. 173.

Morton, J.F. 1988.Notes on distribution,
propagation, and products of
Borassus palms (Arecaceag).
Economic botany. 42(3): 420-441.

Ghosh, S., Chakraborty, R. and
Raychaudhuri, U. 2012. Optimizing
process conditions for pam
(Borassusflabelliffer) wine
fermentation using Response Surface
Methodology. Internationa Food
Research Journal. 19: 1633-1639.

Nadkarni, K. M. 1954. Indian
MateriaMedica, Popular Book Dept,
Bombay, India .3(4): 2571-2575

Vaidyaratnam, P. S. 1994. Reprint 2002.
Varier’saryavaidyaSala - Indian
Medicinal Plants A Compendium of
500 species,Orient Longman. Indig;
4: 293-296.

Kapoor, L.D. 2000. Hand book of
ayurvedic  medicinalplants:Herbal
reference library press, p 82, USA,
Florida

Masayuki, Y., Fengming, X., Toshio, M.,
Y utana,N., Seitkou,A., Yasunobu, K.,
Akira, Hisashi, M. 2007.Medicinal

flowers. XIl. New spirostanetype
steroid saponins with
antidiabetogenic  activity  from

Borassusflabellifer. Chem. Pharm.
Bull. 55: 308-316.

D. and Mazumdar, B. C.
2008.Comparative nutritive values of
pam saps before and after their
partial fermentation and effective use
of wild date (Phoenix
sylvestrisRoxb.) sap in treatment of
anemia.Res.J. Medicine and Science
3(2): 173-176.

Revesz, L., Hiestand, P., La Vecchia, L.,

Barh,



Int.J.Curr.Microbiol.App.Sci (2014) 3(9) 352-356

Naef, R., Naegeli, H.U. and Oberer,
L. 1999. Isolation andsynthesis of a
novel immunosuppressive 17 apha
substituted dammarane from the
flour of the Pamyrah pam
(Borassusflabellifer). Bioorganic and
Medicina Chemistry Letters. 9:

1521-1526.

Ahmed Ali, DjibrillaAlhadji,
ClergéTchiegang and  Clément
Saidou 2010.Physicochemical
properties of pamyra pam

(Borassus aethiopum Mart.) fruits
from Northern Cameroon.African J.
Food Sci.. 4(3): 115-119.

Ranganna, S. 1986. Handbook of Analysis
and quality control for fruit and
vegetable  products.TataM cGraw-
HillPublishing  Company, New
Delhi, 1112p.

Lowry O.H., Rosebroughn.J., Farr a, L.,
Randall, R.J.1951.Protein
measurement with the Folinphenol
reagent.J. Biol. Chem., 193: 265-
272.

Thimmaiah, S. K. 1999. Standard methods
of biochemical analysis. New Delhi:
Kaayani Publishers.

Tillmans, J., and Hirsch, P. 1932. User das
vitamin c. Biocem.Ztschr. 250: 312-
320.

A.O.A.C. 1990.0Officia methods of
analysis.15th edn.Washington, D.C.
Association of Official Analytical
Chemists.

Beuchat, L. R. 1977. Functiona and
electrophoretic  characteristics  of
succinylated peanut flour proteins. J.
Agric. Food Chem. 25: 258-261.

Narayana, K. and M.S. NarasingaRao,
1984.Effect ofpartia proteolysis on
the functional properties ofwinged
bean (Psophocar pus tetragonol obus)
flour.J. Food Sci. 49: 944-947.

Leach, H. W., McCowen, L. D. and
Schoch, T. J. 1959. Swelling power

356

and solubility of granular starches.
Cerea Chemistry. 36: 534-544.

Narayana, K. and M.S. NarasingaRao,
1982. Functional properties of raw
and heat processed winged
bean(Psophoca rpustetragonol obus)
flour. J. Food Sci.47: 1534-1538.

Sankaralingam, A., Hemalatha, G. and Ali,
A.M. 1999. A Treatise on Palmyrah.
ICAR, All India Co-ordinated
Research Project (Palms),
Killikulam, Tamil Nadu andCentral
Plantation Crop Research Institute,
Kasaragod,Kerala, India.

Kinsella JE. 1976. Functiona properties
of protein foods. Crit. Rev. Sci. Nuitr.
1: 219- 229.

Fagbemi T.N. 1999. Effect of blanching
and ripening on functional properties
of plantain (Musaaab) flour.Plants
Food for Human Nutrition. 54: 261-
2609.

Rickard, J.E., Blanshard, JM.V., Asaoka,
M. 1992. Effects of cultivar and
growth season on the gelatinization
properties of cassava
(Manihotesculenta) starch. J. Sci.
Food Agric. 59: 53-58.

Lin, M.JY, Humbert, E.S. and Sosulki,
FW. (1974). Certain functiona
properties of sunflower meal
product. J. Food Sci. 39: 368 — 370.

Nwokolo, E. (1985). Nutritional quality of

the seeds of the African breadfruit
(Treculia africanaDecne). Trop. Sci.
27: 39- 47.



