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Abstract—The present investigation was undertaken to
optimize the proportion of custard apple pulp aniknm

the custard apple milk shake and to evaluate
physicochemical, microbiological and sensory atités of
prepared custard apple milk shake.Fully ripenedtaxds
apple fruit of Balanagar variety was obtained fréemmer’s
field and used for preparation of milk shake. Thappof
custard apple fruits was extracted by PDKV de-segdi
machine. The pulp separated by machine were pairked
LDPE bags with 0.1 percent Potassium metabisulphide
(KMS) and stored in deep freeze at -20°C tempeeatur
This stored pulp was used for preparation of miiake.
Custard apple milk shake was prepared from differen
proportion of milk and custard apple pulp i.e., @0
90:10, 80:20 ,75:25, 70:30, 65:35, 60:40. Colourd,p
titrable acidity, TSS, water activity, total sugariscosity
and microbial load of prepared custard apple milkake
were determined by following standard methods. The
sensory evaluation of custard apple milk was caraat by

9 point Hedonic scale.The TSS of custard apple shilke
was found to be increased from 17.4 to 24.20° Birith
increase in custard apple pulp from 0 to 40% in thik
shake. Similarly acidity, total sugar and viscositgre also
found to be increased with increase in percentage o
custard apple pulp. Whereas pH of custard applek mil
shake was found to be decreased with increase in
percentage of custard apple pulp in prepared mikke.
Bacterial load of custard apple milk shake was fbtm be

in the range of 1.5 x £@o 11.5x 16écfu/g. The fungal count

in the sample was in the ranged of 1.5 fd 8.0 x
10%cfu/g. The study concluded that blending of custard
apple pulp (35%) with cow milk (65 %) resulted ish
acceptable milk shake and rank between like verghnta
like extremely.

Keywords—Custard apple pulp, Composition, Cow milk,
Milk shake, sensory evaluation.
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l. INTRODUCTION
Milk shake, a cold beverage, prepared from milk #oe
cream, is a palatable and perfect health—diet duts tiow
fat and sugar contents, and high milk solids-no{{#éSNF)
content than ice cream (Sharma and Gupta,1978anitbe
made more delicious and nutritious with additionfrofts.
Fruits are excellent source of phytochemicals whéch
essential for human health and relished by conssiimeall
season. Custard AppleAfonaSquamosa) is one such
fruit.
Custard Apple AnonaSquamodsa is a well-known fruit for
its nutritional composition as well as for its medal
properties. This fruit is commonly known as custapple,
sugar apple, sweet soup, sour soup. Custard Apple i
popular fruit of the tropical states of India, wilvery short
season, lasting for about 3 months a year.
The pulp may be consumed raw or transformed intmua
food products. The taste of pulp is aromatic sweeéth
custard like flavor. It has great potential forualaddition
through processing (Kotecéa al,2000).In India custard
apple is widely grown fruit crop in Maharashtra, diga
Pradesh, Chhattisgarh, Andhra Pradesh, Rajasthanh an
Karnataka. In the month of October- December thsre
glutin the market.
The custard apple is mostly used as a dessertftits
delicious taste and nutritive values. The pulp sdiin
preparation of ice-cream and beverages (Chikhaltkar
al.,2000).The custard apple pulp is easy to digestitacah
be consumed easily by children and people of afisag
(Kirtikar and Basul955). Custard apple fruit is elent
source of carbohydrates (23.5%), minerals (0.9%) a
protein (1.6%) (Gopalaat al,1991). A total soluble solid in
the pulp is 22.3° Brix. It is also a good sourceviddmin A
and C is known to serve as blood tonic (Rao,19ThEe
pulp has a pleasant texture and flavor. It is sweith
moderate acidity (Sravanttial, 2014).

Page | 708



International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.orq/10.22161/ijeab/1.4.12

Vol-1, Issue-4, Nov-Dec- 2016
ISSN: 2456-1878

In India area and production of custard apple wiag 2000

ha and165.15,000 MT, respectively in 2013-14 (India

Horticulture Database, 2014.http://nhb.gov.in).Aages
percent of pulp, peel and seeds of custard appies fivere
40.38%,48.62%,and 10.30 %, respectively (Bakara,
2015)

Milk shake sold by fruit juice centers in many gaof India
during whole year (Sharma and Gupta,1978). Blendiiig
with different fruits to formulated tasty and palale
products is gaining importance. Therefore, the afnthis
study was to optimize the proportion of custardleguulp
and milk in the custard apple milk shake and tdwata the
physicochemical and sensory attributes of prepaustard
apple milk shake.

1. MATERIAL AND METHOD
Fully ripened custard apple fruit of Balanagar egriwas
obtained from farmer’s field and used for preparatof
milk shake. The pulp of custard apple fruits watrasted
by PDKV de-seeding machine (Bakaheal, 2015) The
pulp separated by machine were packed in LDPE iths
0.1 percent Potassium metabisulphide (KMS) andedtan
deep freeze at -20°C temperatures (Bakaak, 2015)This
stored pulp was used for preparation of milk shakew
milk required for study was obtained from local kedrof
Akola (Maharashtra).
Treatments details:
For optimization of proportion of custard apple pund
milk following blends of pulp and milk was studied.
TO= 100% cow milk by weight (Control)
T1=90 % cow milk and 10 % custard apple pulp bygive
T2=80 % cow milk and 20 % custard apple pulp byghve
T3= 75 % cow milk and 25 % custard apple pulp bygive
T4= 70 % cow milk and 30 % custard apple pulp bygive
T5= 65 % cow milk and 35 % custard apple pulp byghve
T6= 60 % cow milk and 40 % custard apple pulp bygive
Preparation of custard apple milk shake:
Custard apple milk shake was prepared as per thioohe
(Sharma and Gupta,1978) with slight modificatiorheT
flow chart of preparation of Custard apple shak&hiswn in
Fig 1.
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Fig.1: Flow charts for preparation of Custard appdbake

Chemical characteristics of custard apple milk shake:
Analysis of custard apple milk shake

Custard apple milk shake was analyzed for acidity,
Total soluble solid (TSS), Water activity and Tosalgar.
Total soluble solid (TSS) was measured by using &Erm
Hand Refractometer. Titrable acidity was determirgd
titration method (Ranganna, 1986) while total sugér
custard apple milk shake was measured by Anthrahade
(Thimmaiah,1999). Water activity was determineddmyua
lab water activity meter and colour of pulp in terwf L-
value was determined by Konica Minolta Chromameter
(CR-400).

Microbiological Evaluation of the Product

For microbial analysis, 1 gm of sample was seridilyted
t0102 dilution and the aliquots of all the dilutions (10L0*
and 10°) were plates on nutrient agar for total bacterial
count and on potato dextrose agar for fungus. The
experiment was carried out in triplicates for eaample.
All plates were incubated at 37°C for 24 hours.

Sensory Evaluation:

The sensory characteristics, viz., colour and apprea,
flavor, consistency, mouthfeel and overall acceipitgb
were evaluated by panel 10 members. The judgmerg we
made to rating product on a using “9-point Hedmtale”
developed by Quarter Master, Food and Containdituies
USA (Gupta, 1976) with corresponding descriptivane
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ranging from 9 ‘like extremely’ to 1 ‘dislike extmeely’.The
scores were pooled and mean score for overall &auidity
was worked out.

Statistical analysis:

[I.
Chemical charactersof custard apple milk shake

The results obtained during the course of invetigavere
subjected to statistical analysis by using Complete
Randomized Design (Panse andSukhatme,1976).

RESULTSAND DISCUSSION

Table.1: Physicochemical properties of custard appilk shake

Treatments TSS pH Acidity Water Colour Total Viscosity  Microbial load (cfu/g)
(°Brix) (%) activity (L-value) sugar (Cp)
(%) PDA
3 3d
TO 174 662 013 0979 90.07 16.24 154§ 15X10 1.5X 10
d b f 3d 3d
Tl 19.33 656 013 0965 86.52 1689 1536 4X10 1.5X 10
3d 3b
T2 2080 647 014 0978 85.28 18.73 1653 3.6X 10 4.6X10
b d 3 3d
T3 2276 643 014 0.985 81.15 18.72 195 5% 10" 25X 10
b 3z 3cd
T4 2210 645 013  0.987 83.69 1885 3756 11.5X10 3X 10
d b 3b 3
T5 2390 635 015 0991 83.92 199 407 66X10  8X10
d 3b 3ak
T6 2420 633 014 0994 78.32 20 m8 7X 10 6.5X 10
‘F Test’ Sig Sig NS NS NS Sig Sig Sig Sig
SE(m 1) 0.25 0.015 0.006 0.004 1.960 0.081 .450 0.604 0.648
CDat1%  1.09 0.066 0.026  0.020 8.252 0.3411.912 2.543 2.730

Value within a column with the same super scripgssagnificantly different (p<0.01)

Total soluble solid:

There was gradual increase in TSS of milk shaken ft@.4
to 24.2° Brix with increase in level of custard kppulp
from 0 to 40%. This may be due to that the TSSustard
apple pulp was more than that of milk (Poul,2009).
Colour:

The colour measure in terms of L-value indicate#eness
of product, ranging from 0 (black) to 100 (whit®ata of
colour of custard apple milk shake of differentatraents
are presented in Table 1.The colour value (L- Valoie
custard apple milk shake was found to be highestgin
treatment than that of other treatments. This maylle to
that custard apple milk shake prepared as perd¢agment
To is without custard apple pulp and colour of milkswa

www.ijeab.com

whiter than the custard apple pulp. The colour eahi
custard apple milk shake was found to be decreastd
increase in proportion of custard apple pulp in thik
shake. The colour of all treatments was foundsttasilly at
par.

Water activity:

The water activity of custard apple milk shake feasd to
be in the range of 0.965 to 0.994. There was natdoany
significant effect of treatments on water actiwitfycustard
apple milk shake.

pH:

The pH of custard apple milk shake was found to
decreased from 6.62 to 6.33 with increase in peagenof
custard apple pulp in prepared milk shake. This beague

be
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to the pH of pure milk was more than that of cust@pple
pulp.

Acidity:

The acidity was found to be increased from 0.10.1at %
with increase in percentage of custard apple paolghe
blend. These finding was supported by the resufts o
(Sharma and Gupta,1978;Kadav, 2001;Kashid,
2005andPoul,2009).

Total sugar:

There was gradual increase in total sugar witheiase in
proportion of custard apple pulp in milk shake.sTisi

because pulp contain more sugar than the milk.

Viscosity:

The viscosity indicates flow ability of custard dpnilk
shake. The viscosity was found to be in the rarfge26 to

418 cp. The viscosity was found to be increasech wit
increase in custard apple pulp in the blend. Thaas that
custard apple milk shake become more viscous with
increase in custard apple pulp.

Microbial analysis

The data present in Table 1 shows the bacterialfamghl
load (cfu/g) of custard apple milk shake. Bacteligd of
custard apple milk shake was found to be in thgeaf 1.5

x 10° to 11.5 x 16€cfu/g. Total bacterial load was found to
increase with increase in % pulp. Treatment T4 show
highest bacterial load which is not in trend. Timigy be due

to the experimental error. Fungal load of custgle milk
shake was found to be highest (85cf0/g) in treatment T5
and lowest (1.5x1@fu/g) in treatment TO.

Table.2: Sensory evaluation of custard apple nfitke

Treatment Colour  and Flavor Consistency  Mouth feel Overall
Appearance Acceptability
To 5.87f 418 4.7¢8 4.43 4.08
LB 6.18¢ 4.81° 5.45° 5.39 5.84°
T, 6.24° 6.02° 6.18" 6.18° 6.20°
Ts 7.03° 6.82%° 6.20 7.17 6.84°
Ta 7.30° 7.42° 7.48 7.54 7.66%
Ts 7.73 8.54° 7.88° 8.51° 7.9
Te 6.03° 7.40° 7.73 7.90° 7.73F
‘F Test’ Sig Sig Sig Sig Sig
SE(m 1) 0.035 0.023 0.034 0.038 0.116
CDatl% 0.149 0.098 0.145 0.163 0.490

Value within a column with the same super scripéssagnificantly different(p<0.01)

Colour and appearance

The mean score of colour and appearance for differe
treatment of custard apple milk shake was foundhim
range of 5.87 to 7.73. It was observed that inea@as level
of custard apple pulp in milk shake increases ttwres of
colour and appearance slightly. There was founnifstgnt
difference between treatments. Treatment shows the
highest score of colour and appearance.

Flavour

The data show that 65 % cow milk blended with 35%
custard apple pulp produce rich flavour to milk lsha
There was found significant difference of flavowore
between the all treatments except treatmgranid T at 1%

level of significance.
Consistency

www.ijeab.com

The mean score for the consistency attributes stacd
apple milk shake was found in the range of 4.78.88.The
treatment § scored highest (7.88) among the treatments.
The addition of custard apple pulp in the blenduraly
increase the score of consistency. Consistencyingptut
the viscosity of custard apple milk shake and \sggovas
found to be increased with increase in proportiboustard
apple pulp in the blends as given in Table 1. Theas
found significant difference of consistency scoetween
the all treatment except treatmentand & at 1% level of
significance (Pkalwad, 2010).

M outh feel

The highest mouthfeel score was observed for trewaitrT
(8.51) followed by F(7.90), T, (7.54), &(7.17), T;(6.18),
T (5.39) and lowest for ¢I(4.43). It was observed that
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decreasing the per cent of custard apple pulp énblend
was not much accepted by the judges. Custard gppfe
bending of 35 % (4) was found to be most accepted. The
custard apple milk shake prepared with 40% pulp é0fib
milk was found to be difficult to drink thereforesimouth
feel score was less.

Overall Acceptability:

The mean score of overall acceptability was foumdbé
highest for treatment sT (7.9) followed by F (7.73),
T4(7.66), & (6.84), T (6.20), T, (5.84) and lowesty
(4.08). The treatments {35 % custard apple pulp + 65%
milk) was most accepted by the judges than thatother
treatment combination.

V. CONCLUSION
The study concluded that blending of custard apglp
(835%) with cow milk (65 %) resulted in most accdya
milk shake and rank between like very much to like
extremely.
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