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—
Abstract- The experiment was taken up with an objective of enhancing the protein content of papaya-guava fruit bar and increasing its nutritional quality by fortifying
with defatted soya flour and skimmed milk powder. Different fortified fruit bars contained TSS ranged from 77.45 to 79.24 0°Brix, moisture content from 14.92 to 15.01
percent, pH from 3.38 to 3.87, titrable acidity from 0.80 to 0.98 per cent, reducing sugars from 36.59 to 48.94 per cent, total sugars from 61.15 to 74.45 per cent,
ascorbic acid from 81.70 to 133.70 mg/100g, total carotenoids from 849 to 1340 ug/100g and protein content from 0.69 to 2.10 per cent. However, on the basis of
sensory evaluation, the treatment T7 (60% papaya pulp +40% guava pulp (AS) + 6% skimmed milk powder) found to be the best with maximum score for colour and
appearance, flavour, texture, taste and overall acceptability among all treatments at zero as well as 30, 60 days of storage.
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Introduction

Papaya (Carica papaya L.) and Guava (Psidium guajava L.) are important tropical
fruits and claim superiority over other fruits by virtue of their commercial and
nutritional values. Papaya (Carica papaya L.) is regarded as the wonder fruit of
the tropics and subtropics. It was originated in Mexico as a result of cross between
the two species of the genus Carica. India is the largest producer of papaya in the
world with an annual production of about 5508 lakh tonnes from an area of about
126 lakh hectare [1). It is the fifth most important crop in India after mango,
banana, cifrus and guava. The fruit is an excellent source of vitamin A (2020
[U/100g) and also rich source of other vitamins like thiamine, riboflavin, nicotinic
acid [2]. Guava (Psidium guajava L.) the poor man's apple, is one of the most
common fruits grown widely in tropical and subtropical regions of the world. It was
originated in tropical America, stretching from Mexico to Peru, and gradually
became a crop of commercial significance in several countries because of its
hardy nature, prolific bearing, high vitamin C content, minerals and high
remuneration with less maintenance. In India, Guava has become an important
fruit crop contributing to 4 percent of total fruit production and ranks fourth in
production after Mango, Banana, and Citrus with an estimated production of 4083
lakh tonnes from 251 lakh hectares [1].

Papaya fruit has blood red pulp, good taste and low acid content hence; it can be
used for blending with other fruits and also for preparation of nutritional enriched
food products [3]. Whereas guava emits a sweet aroma which is pleasant,
refreshing and acidic in flavour and besides being rich source of pectin, its pulp
shows compatibility and suitability for blending and making mixed fruit products
viz., jam, jelly, Candy, leather etc. However, blending of these two fruits could be
an economic preposition to utilize them profitably [2].

Food fortification has come into picture since several decades back and refers to
the addition of essential nutrients which are originally deficient or lost during

processing. Usually fruits which normally lack protein and fat can be fortified with
protein enriched products viz., soya bean or skimmed milk powder. Defatted soy
flour contains about 9.0 % moisture, 48% protein, 7.2% ash on dry basis and 1.5
% fat.

Soybean is a cheap and excellent source of quality protein (40-42 %) and fat (18-
20 %). Soybean contains less carbohydrate and more proteins and therefore, it
forms one of the best foods for diabetic patients. Presence of abundant
phosphorous and protein in soybean is made use in curing nervous disorders,
rickets, pulmonary diseases and anaemia. Soybean is lactose-free, so it is useful
for lactose intolerant people.

Another protein source is Skimmed milk powder (SMP), which is also called ‘Non
fat dry milk’ (NDM) or ‘Dried skimmed milk’ (DSM), is characterized by having low
fat (0.8 g/100 g) content. Skimmed milk powder has a high nutritional value and is
a source of high quality animal protein (36g/100g). Skimmed milk powder has a
carbohydrate content of 529/100g, which is predominantly lactose.

Material and Methods

Procurement of Materials

Uniform sized, fully ripened fruits of papaya and guava free from any injury,
diseases were procured from farmer field in Kadapa.

Development of papaya —guava fruit bar

Red Lady, Lalit and Allahabad Safeda fruits were used for extraction of pulp for
fruit bar preparation from papaya and guava. These fruits are then washed with
clean tap water and peeled to remove outer skin. These fruits were cut into
pieces. By using pulp extractor papaya and guava pulp was extracted. Guava
seeds were separated from pulp by sieve installed in the pulp extractor.
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The best combinations obtained in Experiment-I and Experiment-Il were fortified
with two concentrations of defatted soya flour (4% and 5%) and skimmed milk
powder (6% and 8%). The fortified blended pulp mixture was loaded in aluminium
trays and kept in cabinet dryer for drying. The treatment combinations are given
below in Table. The mixture was heated with continuous stirring ill it reached to 50
OBrix. The boiled mass was slightly cooled and 500 ppm of KMS was added.

The concentrated pulp mixture was spread on trays (smeared with ghee) up to 0.5
cm thickness and dried in cabinet drier at 60 9 C. After five hours of drying, second
layer of 0.5 cm thickness was spread over the first layer and continued for eight
hours. The product was dried before packing. Dried sheets of each blend were
cooled and cut into rectangular pieces of 3 x 0.5 cm size. The cut pieces were
packed individually in butter paper and labelled with details of treatments and
replications and stored at temperature (25.35° C).

Treatment Details:

Treatments | Treatment details |
T 60 % papaya pulp and 40 % guava pulp (AS) (experiment-l)
T2 50 % papaya pulp and 50 % guava pulp (L) (experiment-Il)
T3 60% papaya pulp and 40% guava pulp (AS) +4 % DSF
Ty 60 % papaya pulp and 40 % guava pulp (AS) + 5 % DSF
Ts 50 % papaya pulp and 50 % guava pulp (L) + 4 % DSF
To 50 % papaya pulp and 50 % guava pulp (L) + 5 % DSF
Tz 60% papaya pulp and 40% guava pulp (AS) + 6 % SMP
Ts 60% papaya pulp and 40% guava pulp (AS) +8 % SMP
To 50 % papaya pulp and 50 % guava pulp (L) + 6 % SMP
Tho 50 % papaya pulp and 50 % guava pulp (L) + 8 % SMP

AS-Allahabad Safeda, L-Lalit, DSF-Defatted Soya Flour, SMP-Skimmed Milk
Powder

Physico-Chemical Analysis of Fruit Bar

The fruit bar prepared by standard method was chemically analyzed for moisture
content, total soluble solids (TSS), titrable acidity, pH, reducing sugars, total
sugars, ascorbic acid, total carotenoids , protein (%) , microbial count and sensory
evaluation were carried out at zero , 30 and 60 days after storage.

Biochemical quality and organoleptic evaluation of papaya guava fruit bar was
carried out at zero, 30 and 60 days after storage. Two samples per treatment were
subjected to physic-chemical analysis. The parameters such as TSS, pH, total
sugars, reducing sugars, titrable acidity, ascorbic acid and overall acceptability
were analyzed by the methods suggested by Ranganna (1986)[3]. Moisture
content was determined on fresh weight basis [4]. Protein content and total
carotenoids in papaya guava bar sample was estimated by using Lowry (1951)(5]
method and procedure suggested by Srivastava and Kumar (2009) [6]
respectively. Microbial count in the fruit bar was measured based on the
procedure described by Harrigan and Mccane (1976)[7].

Statistical analysis

The experiment was carried out by using Completely Randomized Design
(CRD).The data obtained in the present investigation were analyzed for the
statistical significance according to the procedure given by Panse and Sukhatme
(1985)[8].

Physico-chemical parameters of papaya-guava fruit bar

Moisture content (%)

Data with respect to moisture content at zero, 30 and 60 days of storage clearly
indicates that there were no significant differences among treatments. In fortified
papaya guava fruit bar moisture content ranged from 14.92 % (Ts) to 15.01 % (T4).
Moisture content decreased from (15.01%) to (14.98%) in T+ (60% papaya pulp +
40 % guava pulp (AS) during 60 days storage period which was highest among all
the treatments. Lowest value for moisture content was recorded in Te (50%
papaya pulp + 50 % guava pulp (L) + 5% defatted soya flour) at zero day of
storage (14.95%), at 30 days (14.94%) and at 60 days (14.92%) of storage
respectively, this might be due to evaporation from the sample surface [9]. Similar
results were obtained on sapota papaya bar by Sreemathief al. (2008) [10] and
olive apple blended leather Khan et al. (2014)[11].

Total soluble solids (°Brix)

There were no significant difference was observed in total soluble solids at 0, 30
and 60 days of storage of fruit bar. The perusal of data presented in Table
indicated that fruit bar with Ts (60% papaya pulp + 40% guava pulp (AS) + 8%
skimmed milk powder) recorded maximum TSS (79.24°Brix) at zero days of
storage, at 30 days (79.79°Brix) and at 60 days (80.05°Brix) of storage
respectively. The minimum value for TSS was recorded in T2 (50% papaya pulp +
50% guava pulp (L) which was increased to (78.35°Brix) during 60 days storage
period, which might be due to conversion of left over polysaccharides in to soluble
sugars by acid hydrolysis [12]. These findings are also in conformity with
observations made by other workers in case of guava leather by Safdaret al.
(2014)[13] and papaya toffee and leather by Attriet al. (2014)[14]

Table-1 Influence of fortification with different concentrations of skimmed milk
powder, deffated soya flour of papaya guava fruit bar at different days of storage
on moisture content and fotal soluble solids

Moisture content (%)

Total soluble solids (°Brix)
Days after storage Days after storage
Treatments 0 30 60 0 30 60
60 % papaya pulp
Ti | +40%quavapulp | 1501 | 1500 | 1498 | 7758 | 7856 | 78.69
(AS)
50 % papaya pulp
T, | +50%gquavapulp | 1500 | 1499 | 14.97 | 7745 | 7756 | 78.35
L)
60% papaya pulp +
Ts | 40% guava pulp 1499 | 1498 | 1496 | 7765 | 7785 | 7854
(AS) +4 % DSF
60 % papaya pulp +
Ty | 40 % guava pulp 1498 | 1497 | 1495 | 7789 | 77.94 | 7856
(AS) +5 % DSF
50 % papaya pulp +
Ts | 50 % guava pulp 1497 | 1496 | 1494 | 7782 | 7797 | 7814
(L) + 4% DSF
50 % papaya pulp +
Te | 50 % guava pulp 1495 | 1494 | 1492 | 7794 | 7798 | 7832
(L) +5%DSF
60% papaya pulp +
Tr | 40% guava pulp 1500 | 1499 | 1497 | 7815 | 7884 | 79.37
(AS) + 6% SMP
60% papaya pulp +
Ts | 40% guava pulp 1498 | 1497 | 1495 | 7924 | 79.79 | 80.05
(AS) + 8% SMP
50 % papaya pulp +
To | 50 % guava pulp 1497 | 1496 | 1494 | 7805 | 7843 | 78.94
(L) + 6% SMP
50 % papaya pulp +

T | 50 % guava pulp 1496 | 1495 | 1493 | 7942 | 7956 | 79.98
(L) +8%SMP
SEM £ 025 | 025 [ 025 [ 132 [ 133 [ 133
CD@5% NS | NS | NS [ Ns NS NS
Titrable Acidity (%)

There were significant differences among treatments for titrable acidity at zero, 30
and 60 days of storage. Data on fitratable acidity revealed that the highest titrable
acidity (0.98%) was recorded in both the treatments T4 (60 per cent papaya pulp +
40 per cent guava pulp (AS)) and T2 (50 per cent papaya pulp + 50 per cent guava
pulp (L)) during 60 days storage period. The treatment T+ (0.98%) was on par with
T2 (0.98%), followed by To (0.91%) (50 per cent papaya pulp and 50 per cent
guava pulp (L) + 6 per cent skimmed milk powder) at zero day of storage. In
contrast, the lowest titrable acidity 0.83 per cent was recorded in Te (50 per cent
papaya pulp + 50 per cent guava pulp (L) + 5 per cent defatted soya flour) at zero
day of storage. Highest titrable acidity (0.97%) was recorded in treatments T+ and
T2 followed by Ts (0.89%) where as lowest (0.82%) fitrable acidity was recorded in
Ta and Te at 30 days of storage. Similar observations were observed at 60 days of
storage with highest titrable acidity (0.96%) in T+ and T2 followed by Ts (0.88%)
and lowest value (0.80%) was recorded in Ts (50 per cent papaya pulp + 50 per
cent guava pulp (L) + 6% defatted soya flour).As the proportion of defatted soy
flour (DFS) increased in papaya guava pulp, the fitrable acidity decreased
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significantly might be due to dilution of acidic factor of the fruit with the addition of
the flour (Anju et al, 2014) [15]. Titrable acidity decreased significantly from
(0.98%) to (0.80%) during 60 days storage period might be due to salt formation
i.e, due to acid base reactions [16]. Similar results were recorded by Attri et al.
(2014)[14] on papaya toffee and leather and by Sharma et al. (2013)[17] apricot
fruit bar.

pH

Data with respect to pH at zero, 30 and 60 days of storage clearly indicates there
were significant differences among treatments.

The pH of fortified papaya guava fruit bar recorded 3.86, 3.86 and 3.87 in Te (50%
papaya + 50% guava pulp (L) + 5% defatted soya flour) which was on par with
treatments T2,Ts,To and T1o and same trend continued up to 60 days storage
period and it was significantly highest than other samples. The lowest pH 3.38 was
recorded in T+ (60% papaya pulp + 40% guava pulp (AS) at zero day of storage.
There was no change in pH on 30th day of storage. A negligible increase in pH
was observed on 60th day of storage in T+ (3.39). With the progress of storage
period negligible increase in pH was noticed in all the treatments, which might be
due to formation of free acids and hydrolysis of pectin [18]. Parallel results were
obtained on mango pulp by Durraniet al. (2010)[19] and wood apple bar by Vidhya
and Narain (2011)[20].

Table-2 Influence of fortification with different concentrations of skimmed milk
powder, deffated soya flour of papaya guava fruit bar at different days of storage
on titrable acidity and pH

Titrable acidity (%) pH
Days after storage Days after storage
Treatments 0 30 60 0 30 60
0 0
T Sﬂﬁfﬁﬁ??ﬁﬁ;p H0% 1 0gs | 0o | 09 | 338 | 338 | 330
0 0
T, | S0%papayapup + 0% | g0 | g7 | 0o | 382 | 383 | 383
guava pulp (L)
0, 0,
T | e oo | 0% | 08 | 083 | aa0 | a4 | 3
60 % papaya pulp and 40 %
Ts quava pulp (AS) + 5 % DSF 0.84 | 082 | 081 | 342 | 342 | 343
50 % papaya pulp and 50 %
Ts quava pulp (L) + 4 % DSF 085 | 0.83 | 082 | 3.84 | 384 | 384
0 0
T | P N | 08 | os2 | om | 38 | 3 | 287
60% papaya pulp and 40%
T quava pulp (AS) + 6% SMP 0.90 | 088 | 087 | 3.38 | 339 | 3.39
60% papaya pulp and 40%
Te | guavapulp (AS) + 8% 089 | 087 | 085 | 339 | 339 | 340
SMP
50 % papaya pulp and 50 %
To quava pulp (L) + 6% SMP 091 | 089 | 088 | 3.83 | 383 | 383
Ti | 50 % papaya pulp and 50 %
o | guavapulp (L) + 8% SMP 0.88 | 086 | 085 | 3.84 | 3.84 | 3.84

SEM * 001 [ 0.0t | 0.0t | 006 | 0.06 | 006
CD@5% 004 | 0.04 | 0.04 | 018 | 0.18 | 0.18
Reducing sugars (%)

Significant differences were observed for reducing sugars of fortified papaya
guava fruit bar at zero, 30 and 60 days of storage.

The highest reducing sugars of fortified fruit bar recorded (47.45%) in Ts (60%
papaya pulp + 40% guava pulp (AS) + 8 % skimmed milk powder) which was on
par with treatments To and To at zero days of storage. At 30 days of storage,
maximum reducing sugars (48.14%) recorded in T1o (50% papaya pulp + 50%
guava pulp (L) + 8% skimmed milk powder). The lowest reducing sugars per cent
(37.54) was recorded in T4 (60% papaya + 40% guava pulp (AS) + 5 % defatted
soya flour). Fortified fruit bar recorded highest reducing sugars per cent of
(48.94%) was recorded in T1o (50% papaya pulp + 50% guava pulp (L) + 8 %
skimmed milk powder) which was on par with treatments Ts (48.36%) and To
(47.34%) at 60 days of storage. The lowest reducing sugars (38.37%) was
recorded in T4 (60% papaya pulp + 40% guava pulp (AS) + 5% defatted soya
flour). It was observed that a higher reducing sugar per cent was noticed in fruit

bars fortified with skimmed milk powder compared to defatted soya flour. It was
clear from the Table that the reducing sugar of fortified papaya guava fruit bar
slightly increased during storage which might be due to inversion of non reducing
sugars to reducing sugars and conversion of polysaccharides to monosaccharide
[17]. The results of increase in reducing sugars was also in conformity with report
on papaya toffee and papaya leather by Attriet al. (2014) [14]and fortified mango
bar by Parekh ef al. (2014)[21].

Total sugars (%)

There were significant differences among treatments for total sugars in fortified
papaya guava fruit bar at zero, 30 and 60 days of storage.

Total sugars were maximum (74.45%) in Ts (60% papaya pulp + 40% guava pulp
(AS) + 8% skimmed milk powder) which was on par with treatment T7 (73.34%),
whereas minimum (64.32%) was recorded in Ts (50% papaya pulp + 50% guava
pulp (L) + 5% defatted soya flour) at zero days of storage. The highest per cent of
total sugars (73.32%) recorded in Ts (60% papaya pulp + 40% guava pulp (AS) +
8% skimmed milk powder) at 30 days of storage. The lowest per cent of total
sugars (63.27%) was recorded in T2 (50% papaya pulp + 50% guava pulp (L).
Similarly at 60 days of storage, highest per cent of total sugars (72.61%) was
observed in Ts (60% papaya pulp + 40% guava pulp (AS) + 8% skimmed milk
powder) which was on par with treatment T7 (71.54%) where as lowest per cent
(61.15%) of total sugars was recorded in T2 (50% papaya pulp + 50% guava pulp
(L). Total sugars increased in fruit bars with the increase in concentration of
skimmed milk powder, as skimmed milk powder is rich in carbohydrate content
[22]. The slight decrease in total sugars during storage might be due to inversion
of sugars to monosaccharide by acid hydrolysis [23]. These results are in
conformity with the findings of on papaya toffee and papaya leather by Attri et al.
(2014) [14] and wild apricot fruit bar by Sharma et al. (2013)[17].

Table-3 Influence of fortification with different concentrations of skimmed milk
powder, deffated soya flour of papaya guava fruit bar at different days of storage
on reducing sugars and total sugars

Reducing sugars (%) \ Total sugars (%)
Days afterstorage |  Days after storage

Treatments

60 % papaya pulp +
40 % guava pulp (AS)
50 % papaya pulp +
50 % guava pulp (L)
60% papaya pulp and
Ts | 40% guava pulp (AS) 3814 | 3951 | 4079 | 68.35 | 67.15 | 66.34
+4 % DSF
60 % papaya pulp and
To | 40%gquavapulp (AS) | 3659 | 37.54 | 38.37 | 6742 | 66.39 | 65.15
+5 % DSF
50 % papaya pulp and
Ts | 50%gquavapulp (L)+ | 40.74 | 4189 | 4254 | 6515 | 64.32 | 63.23
4% DSF
50 % papaya pulp and
To | 50%gquavapulp(L) + | 41.37 | 4238 | 4384 | 6432 | 63.74 | 6215
5 % DSF
60% papaya pulp and
Tr | 40%guavapulp (AS)+ | 44.59 | 4594 | 46.56 | 7334 | 7215 | 71.54
6% SMP
60% papaya pulp and
Te | 40%guavapulp (AS) | 47.45 | 47.95 | 48.36 | 7445 | 73.32 | 7261
+ 8% SMP
50 % papaya pulp and
To | 50%gquavapulp (L) + | 4568 | 46.72 | 47.34 | 68.34 | 66.51 | 65.32
6 % SMP
50 % papaya pulp and
Tio | 50%gquavapulp(L) + | 47.35 | 4814 | 4894 | 69.15 | 67.75 | 66.36
8 % SMP
SEM * 0.72 073 | 075 | 116 | 114 | 112
CD@5% 212 ] 216 | 221 | 344 | 337 | 3R

Ti 3944 | 3949 | 4165 | 70.05 | 69.25 | 68.30

T 4230 | 4337 | 4489 | 66.54 | 63.27 | 61.15

Ascorbic acid (mg/100g)
There were significant differences among treatments for the ascorbic acid content

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 28, 2017

||BioinfoPublications||

4358



Effect of Fortification on Nutritional and Sensory Quality of Papaya and Guava Fruit Bar

in fortified papaya guava fruit bar at zero, 30 and 60 days of storage Among the
treatments, highest ascorbic acid content (133.70 mg/100g) was recorded in T+o
(50% papaya pulp + 50% guava pulp (L) + 8% skimmed milk powder), followed by
To (50% papaya pulp + 50% guava pulp (L) + 6% skimmed milk powder) (131.80
mg/100g), T2(127.32 mg/100g), Ts (120.40 mg/100g) and T (118.90 mg/100g) in
decreasing trend and lowest 103.50 mg/100g was recorded in T4 (60% papaya
pulp + 40% guava pulp (AS) + 5% defatted soya flour) at zero day of storage.
Ascorbic acid content at 30 days of storage was significantly highest (129.50%) in
T1o (50% papaya pulp +50% guava pulp (L) + 8% skimmed milk powder) followed
by To (50% papaya pulp + 50% guava pulp (L) + 6% skimmed milk powder)
(121.10 mg/100g ) whereas lowest value (93.60 mg/100g) recorded in T4 (60%
papaya pulp + 40% guava pulp (AS) + 5% defatted soya flour) at 30 days of
storage. Fortified fruit bar prepared with 50 per cent papaya pulp + 50 per cent
guava pulp (L) + 6 per cent skimmed milk powder (To) had highest ascorbic acid
content (108.40 mg/100g) followed by T2 with 50 per cent papaya pulp + 50 per
cent guava pulp (L) (107.32 mg/100 g) and lowest ascorbic acid content of 81.70
mg/100 g was observed in fruit bar with 50 per cent papaya pulp and 50 per cent
guava pulp (L) + 5 per cent defatted soya flour (Te) at 60 days of storage. Bars
prepared by using skimmed milk powder retained higher ascorbic acid content
from earlier study [22] on sapota papaya bar. There was a gradual decrease in the
ascorbic content of fortified papaya guava fruit bar during storage might be due to
oxidation of ascorbic acid to dehydroascorbic acid followed by further degradation
to 2, 3-diketogluconic acid and finally to furfural compounds which enter the
browning reaction [17]. The result of decrease in ascorbic acid during storage was
also in conformity with report on sapota papaya bar by Sreemathi ef al. (2008)
[10], guava nectar by Karanjalkeret al. (2013) [24] and wood apple fruit bar by
Vidhya and Narain (2011)[20].

Total Carotenoids (ug/100 g)

There were significant differences among treatments for the total carotenoids
content in fortified papaya guava fruit bar at zero, 30 and 60 days of storage.
Among all the treatments, total carotenoids of T1 (60% papaya pulp +40% guava
pulp (AS) was significantly highest (1340 pg/100g) when compared to other
treatments. T3 (1335ug/100g), Ts (1333 ug/100g), T7(1334 pg/100g) and Ts (1332
ug/100g) were on par with T+. Lowest total carotenoids content (1212jg/100g)
was observed in Te (50% papaya pulp + 50% guava pulp (L) + 5 % defatted soya
flour) and T+ (50% papaya pulp + 50% guava pulp (L) + 8 % skimmed milk
powder). At 30 days of storage, highest carotenoids (1195ug/100g) recorded in T+
(60 per cent papaya pulp + 40 per cent guava pulp (AS) which was decreased to
(1030 pg/100g) at 60 days of storage period. The lowest carotenoids content
(1006 Wg/100g) was recorded in T2 (50 per cent papaya pulp + 50 per cent guava
pulp (L) at 30 days of storage. The maximum carotenoids content (1030 ug/100g)
was recorded in fruit bar with 60 per cent papaya pulp + 40 per cent guava pulp
(AS) and lowest carotenoids (849 pg/100g) recorded in T2 (50 per cent papaya
pulp + 50 per cent guava pulp (L) at 60 days of storage period. A close perusal of
data indicates that there was a gradual decline in total carotenoids with the
advancement of storage period due to the thermo-labile and photo sensitive
nature [25]. The decrease in total carotenoids was also in conformity with report
on papaya toffee and leather Attriet al. (2014) [14]and sea buck thorn leather by
Kaushal et al. (2013)[26].

Protein (%)

There were significant differences among treatments for the protein content of
fortified papaya guava fruit bar at zero, 30 and 60 days of storage The initial (at
zero days) protein content of fortified papaya guava fruit bar recorded was 2.10
per cent recorded in Te (50% papaya pulp + 50% guava pulp (L) + 5% defatted
soya flour) which was highest and decreased to 1.78 per cent after 60 days of
storage. Te was on par with treatments T4 (2.04%), Ts (2.08%) and Ts (2.01%).
Lowest protein per cent (0.96%) was recorded in T+ (60% papaya pulp + 40%
guava pulp (AS) at zero day of storage.

Among the treatments, highest protein per cent (1.97%) was recorded in Ts (50%
papaya pulp + 50% guava pulp (L) + 4% defatted soya flour) and lowest protein
per cent (0.83%) was recorded in T2 (50% papaya pulp + 50% guava pulp (L) at

30 days of storage. Fortified fruit bar recorded highest protein per cent (1.82%) in
T4 (60% papaya pulp + 40% guava pulp (AS) + 5% defatted soya flour) which was
on par with treatments Ts, Ts and Ts, where as lowest protein per cent (0.69%)
recorded in T+ (60 papaya pulp + 40% guava pulp (AS) at 60 days of storage.

Table-4 Influence of fortification with different concentrations of skimmed milk
powder, defatted soya flour of papaya guava fruit bar at different days of storage
on ascorbic acid and total carotenoid

Total carotenoids

(19/1009)

Days after storage Days after storage
Treatments 0 30 60 0 30 60
60 % papaya pulp +

Ascorbic acid (mg/100g)

Ti | 40 % guava pulp 11540 | 10465 | 9746 | 1340 | 1195 | 1030
(AS)
50 % papaya pulp +

T 50 % quava pulp (L) 127.32 | 11629 | 107.32 | 1218 | 1006 | 849

60% papaya pulp
Ts | and40% guavapulp | 10530 | 9580 | 8740 | 1335 | 1182 | 1021
(AS) +4%DSF
60 % papaya pulp
Te | and 40 % guava 103.50 | 9360 | 8470 | 1333 | 1174 | 1012
pulp (AS) +5 % DSF
50 % papaya pulp
Ts | and50 % guavapulp | 111.80 | 99.70 | 8560 | 1215 | 1068 | 865
(L) + 4%DSF
50 % papaya pulp
Te | and50 % guavapulp | 108.50 | 9540 | 81.70 | 1212 | 1063 | 861
(L) +5%DSF
60% papaya pulp
T; | and40% guavapulp | 118.90 | 11050 | 97.40 | 1334 | 1184 | 989
(AS) + 6% SMP
60% papaya pulp
Te | and40% guavapulp | 12040 | 11140 | 9580 | 1332 | 1181 | 983
(AS) + 8% SMP

50 % papaya pulp
To | and50%guavapulp | 131.80 | 121.10 | 10840 | 1214 | 1062 | 865
(L) + 6% SMP
50 % papaya pulp
Tio | and50 % guavapulp | 133.70 | 129.50 | 105.80 | 1212 | 1059 | 859
(L) +8%SMP
SEM + 1.98 1.81 160 | 21.67 | 19.05 | 15.95
CD@5% 5.84 534 471 | 63.93 | 56.21 | 47.05

The higher protein content (2.10) in treatment Te (50 per cent papaya pulp + 50
per cent guava pulp (L) + 5 per cent defatted soya flour) which was mainly due to
addition of defatted soy flour having high protein content [15]. A remarkable
decrease in protein (%) of the fortified papaya guava fruit.bar during storage has
been attributed due to its possible participation in mailliard browning reactions
(Anju et al, 2014)[15]. The result of decrease in protein per cent was also in
conformity with report on evaluation of apricot soy products Thakur, Neena
(1997)[27]and sea buck thorn leather by Kaushal et al. (2013) [26].

Sensory evaluation of fortified fruit bars

Colour and appearance

On the basis of rating for colour and appearance of fortified papaya guava fruit
bar, it was revealed that there were no significant differences among treatments
for colour and appearance in fortified papaya guava fruit bar at zero and 30 days
of storage. In contrast, significant differences among treatments for colour and
appearance was observed 60 days of storage.

The score for colour and appearance recorded were maximum (8.90 and 8.85) in
Tz (60% papaya pulp + 40% guava pulp (AS) + 6% skimmed milk powder)
whereas minimum score (8.35 and 8.15) recorded in T¢ (50% papaya pulp + 50%
guava pulp (L) + 5% defatted soya flour) at zero and 30 days of storage of fruit bar
respectively. Significantly highest score (8.75) for colour and appearance was
recorded in T7 (60% papaya pulp + 40% guava pulp (AS) + 6% skimmed milk
powder) which was on par with treatments T2 and Ts . Lowest score (8.00) for
colour and appearance recorded in Te (50% papaya pulp + 50% guava pulp (L) +
5% defatted soya flour) at 60 days of storage.
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Table-5 Influence of fortification with different concentrations of skimmed milk
powder, defatted soya flour of papaya guava fruit bar at different days of storage
on protein.

Protein (%)

Days after storage
Treatments |0 | 30 60

T | 60 % papayapulp + 40 % guava pulp (AS) 09 | 084 | 069

T, | 50 % papaya pulp +50 % guava pulp (L) 1.00 | 083 |0

Ts | 60% papaya pulp and 40% guava pulp (AS) +4 % 2.01 191 | 1.80
DSF

Ts | 60 % papaya pulp and 40 % guava pulp (AS) +5 % 2.04 192 | 182
DSF

Ts | 50 % papaya pulp and 50 % guava pulp (L) + 4 % 2.08 197 | 1.76
DSF

Ts | 50 % papaya pulp and 50 % guava pulp (L) + 5% 210 195 | 1.78
DSF

T; | 60% papaya pulp and 40% guava pulp (AS)+ 6 % 1.84 173 | 155
SMP

T | 60% papaya pulp and 40% guavapulp (AS) + 8% | 1.90 | 1.79 | 1.61
SMP

To | 50 % papaya pulp and 50 % guava pulp (L) + 6 % 1.86 175 | 1.58
SMP

To | 50 % papaya pulp and 50 % guava pulp (L) + 8 % 1.93 182 | 1.64
SMP

SEM * 003 | 003 | 0.03
CD@5% 009 | 009 | 0.8

In fortified papaya guava bar there was a gradual decline in colour and
appearance score might be due to change in colour attributed to maillard,
enzymatic browning and polymerization of anthocyanins with other phenolics [28].
The result of decline in colour and appearance score was also in conformity with
report on guava leather by Safdar et al. (2014) [13], wood apple fruit bar by Bhatt
and Jha (2015) [29] and papaya toffee and leather by Attriet al. (2014) [14].

Texture

Maximum texture score (8.85) on the basis of rating score of fortified papaya
guava fruit bar was recorded in T7 (60% papaya pulp +40% guava pulp (AS) + 6%
skimmed milk powder) showed a declining trend from 8.85 to 8.75 during 60 days
of storage period.

Minimum value for texture score (8.35) was recorded in Ts (50% papaya pulp + 50
% guava pulp (L) + 4% defatted soya flour), (8.25) in Ts at 30 days of storage.
Significantly highest score for texture (8.75) was recorded in T7 (60% papaya pulp
+ 40% guava pulp (AS) + 6% skimmed milk powder) which was on par with
treatments T+, T2, Ts and T1o. Lowest score for texture (8.00) was recorded in Ts
(50% papaya pulp + 50% guava pulp (L) + 4% defatted soya flour) at 60 days of
storage.

In the present study it was observed that composition of fruit bar fortified with
skimmed milk powder up to eight per cent has improved the texture of the fruit bar.
The addition of defatted soy flour up to five per cent might have attributed hard
texture, hence fewer less to the fruit bar texture score for defatted soya flour
fortified fruit bars was observed. There was a gradual decline in the texture score
of fortified papaya guava fruit bar during storage due to absorption of moisture in
fruit bar [21]. These results are in consonance with the findings on peach soy fruit
leather by Anju et al. (2014) [15], papaya toffee and leather by Attriet al. (2014)
[14].

Flavour

There were significant differences for flavour score of fortified papaya guava fruit
bar among treatments at zero, 30 and 60 days of storage. The flavour scores
recorded were 8.95, 8.90 and 8.80 in T7 (60% papaya pulp + 40% guava pulp
(AS) + 6% skimmed milk powder), T+ (60% papaya pulp + 40% guava pulp (AS)
and To (50% papaya pulp + 50% guava pulp (L) + 6% skimmed milk powder) of
fortified fruit bar at zero day of storage respectively there were on par with each
other. Lowest score for flavour (8.25) was recorded in Te (50% papaya pulp + 50%
guava pulp (L) + 5% defatted soya flour) at zero day of storage. The score for
flavour recorded were maximum (8.90 and 8.80) in T7 (60% papaya pulp + 40%
guava pulp (AS) + 6% skimmed milk powder) which was on par with T4, Tz, Te and

minimum score recorded were (8.15) and 8.00) in Ts (50% papaya pulp + 50%
guava pulp (L) + 6% defatted soya flour) at 30 and 60 days of storage
respectively. Flavour score decreased significantly during storage might be due to
various chemical changes and loss of volatiles [15].The results of present
investigation are in accordance with the findings on papaya toffee and leather by
Attriet al. (2014) [14]and wood apple bar by Bhatt and Jha (2015) [29].

Taste

There were significant differences among treatments for taste score in fortified
papaya guava fruit bar at zero, 30 and 60 days of storage .The maximum score of
8.85 was recorded in T7 (60% papaya pulp + 40% guava pulp (AS) + 6% skimmed
milk powder) for taste which was on par with treatments T, T2, Ts, Tg, and T1o
where as lowest score (8.21) recorded in Te (50% papaya pulp + 50% guava pulp
(L) + 5% defatted soya flour) at zero day of storage.

The taste scores recorded were 8.80, 8.65 and 8.40 in T7 (60% papaya pulp +
40% guava pulp (AS) + 6% skimmed milk powder), Ts (50% papaya pulp + 50%
guava pulp (L) + 6% skimmed milk powder), T+ (60% papaya pulp + 40% guava
pulp (AS) and T2 (50% papaya pulp + 50% guava pulp (L) and they are on par
with each other whereas lowest score (8.10) for taste was recorded in Te (50%
papaya pulp + 50% guava pulp (L) + 5% defatted soya flour) at 30 days of
storage.

At 60 days of storage significantly highest score (8.75) for taste was recorded in T7
(60% papaya pulp + 40% guava pulp (AS) + 6% skimmed milk powder) which was
on par with treatments T1, T2and To and lowest score (8.05) was recorded in Ts
(50% papaya pulp + 50% guava pulp (L) + 5% defatted soya flour). There was a
gradual decline in the taste score of fortified papaya guava fruit bar during storage
might be due to fluctuations in acids, pH and sugar acid ratio [13].The result of
decline in taste score was also in conformity with report on papaya toffee and
leather by Attriet al. (2014) [14]and fortified mango bar by Parekh et al. (2014)
[21].

Overall acceptability

Data with respect to overall acceptability at zero and 30 days of storage of fortified
papaya guava fruit bar had no significant difference among treatments. In
contrast, significant difference among treatments was observed at 60 days of
storage.

The maximum score for overall acceptability 8.88 and 8.83 were recorded in T7
(60% papaya pulp + 40% guava pulp (AS) + 6% skimmed milk powder) where as
the lowest score of 8.38 and 8.22 was recorded in T4 (60% papaya pulp + 40%
guava pulp (AS) + 5% defatted soya flour) and Ts (50% papaya pulp + 50% guava
pulp (L) + 4% defatted soya flour) at zero and 30 days of storage. Significantly
highest score for overall acceptability (8.76) was recorded in T7 (60% papaya pulp
+ 40% guava pulp (AS) + 6% skimmed milk powder) which was on par with
treatments T1 (60% papaya pulp +40% guava pulp (AS) and T2 (50% papaya pulp
+50% guava pulp (L)) at 60 days of storage.

Lowest score for overall acceptability was recorded in Ts (50% papaya pulp +50%
guava pulp (L) + 4% defatted soya flour). The product prepared using 60% papaya
pulp +40% guava pulp (AS) + 6% skimmed milk powder (T+) received maximum
ratings in all the three durations (0, 30 and 60 days of storage). The gradual
decrease in over all acceptability score during storage might be due to change in
composition of the product and loss of colour and flavour [21]. The results of
present investigation were in accordance with the findings on guava fruit bar by
Vijayanand et al. (2000) [30], aonla dehydrated product by Singh et al. (2006)
[31]and by papaya toffee and leather Attriet al. (2014) [14].

Microbial count (cful g)

With respect to microbial analysis of fortified fruit bar prepared and packed in
butter paper during 60 days of storage studies, no detectable yeast and mould
was observed during the zero days of storage.

At 30 and 60 days of storage maximum growth of yeast and mould was observed
in T10 (0.3 X 102) and (0.4 X 102) respectively.
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Table-6 Influence of fortification with different concentrations of skimmed milk
powder, defatted soya flour of papaya guava fruit bar at different days of storage
on overall acceptability score

Overall acceptability score

Days after storage

Treatments 0 30 | 60

60 % papaya pulp +40 % guava pulp (AS) 8.48
T, | 50 % papaya pulp + 50 % guava pulp (L) 867 | 858 | 850
T; | 60% papaya pulp and 40% guava pulp (AS) +4 % DSF 841 | 828 | 8.18
T, | 60 % papaya pulp and 40 % guava pulp (AS) +5 % DSF 838 | 822 | 810
Ts | 50 % papaya pulp and 50 % guava pulp (L) + 4 % DSF 8.38 | 825 | 8.0
Te | 50 % papaya pulp and 50 % guava pulp (L) + 5% DSF 840 | 828 | 8.18
T | 60% papaya pulp and 40% guava pulp (AS) + 6 % SMP 8.88 | 883 | 8.76
Ts | 60% papaya pulp and 40% guava pulp (AS) + 8% SMP | 855 | 837 | 818
To | 50 % papaya pulp and 50 % guava pulp (L) + 6 % SMP 8.58 | 851 | 840
To | 50 % papaya pulp and 50 % guava pulp (L) + 8 % SMP 853 | 851 | 8.22
SEM * 014 | 014 | 0.14

CD@5% NS NS | 041

As per WHO (1994) [32] guidelines, yeast and mould should be less than
1x104cfulg. Therefore, fortified fruit bar prepared might be adjudged safe for
consumption. However, the growth of yeast and mould was within the acceptable
limit, far below the danger count at 30 and 60 days after storage. The product was
highly stable and safe from consumption point of view.

Table-7 Influence of fortification with different concentrations of skimmed milk
powder defatted soya flour of papaya guava fruit bar at different days of storage
on microbial count (yeast and mould

Microbial count (yeast and mould) (cful g) \

Days after storage

Treatments 0 30 60

Ti | 60 % papaya pulp + 40 % guavapulp (AS) | 0 0.01x 10! 0.1x10!

T2 | 50 % papaya pulp + 50 % guava pulp (L) 0 0.1x10! 0.2X 10!

Ts | 60% papaya pulp and 40% guava pulp (AS) | O 0.2x102 0.4X102
+4 % DSF

T. | 60 % papaya pulp and 40 % guava pulp 0 0.1x102 0.3X102
(AS) +5 % DSF

Ts | 50 % papaya pulp and 50 % guava pulp (L) 0.1x102 0.2X102
+ 4 %DSF 0

Te | 50 % papaya pulp and 50 % guava pulp (L) 0 0.2x102 0.3X102
+ 5%DSF

T: | 60% papaya pulp and 40% guava pulp 0 0.1 X10!
(AS) + 6% SMP 0.05x 10!

Ts | 60% papaya pulp and 40% guava pulp 0 0.09x10" | 0.2X10"
(AS) + 8% SMP

To | 50 % papaya pulp and 50 % guava pulp (L) 0 0.2x102 0.3X102
+ 6% SMP

T | 50 % papaya pulp and 50 % guava pulp (L) 0 0.3x102 04X102
+ 8% SMP

Conclusion

Among all the treatments of fortified papaya guava fruit bar with 60 per cent
papaya pulp + 40 per cent guava pulp (Allahabad Safeda) + 6 per cent skimmed
milk powder (T7) was judged best based on sensory analysis. The same treatment
recorded highest score for colour (8.90), texture (8.85), flavour (8.95), and taste
(8.85). Bar prepared with recipe T7 (60% papaya pulp + 40% guava pulp
(Allahabad Safeda) + 6% skimmed milk powder recorded nutrient content viz,,
ascorbic acid (118.90 mg/100 g), total carotenoids (1334 ug/100 g) and protein
(1.84 %).
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