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Abstract

Many of the underexploited fruits have nutritional, therapeutic and medicinal values and holds lots of
potential to become as new fruit crops. Dheu is among such potential fruits which is neglected from post harvest
technological view point. It contains some valuable nutrients such as ascorbic acid and fibre and minerals. In
dheu based toffee the acceptability scores was increased with blending with papaya. The product was found to
be acceptable during storage upto 90 days. The results revealed that with the addition of papaya the ascorbic
acid content of toffee decreased significantly from 31.20 mg/100g to 24.0 mg/100g. With increase in proportion
of papaya pulp in dheu pulp, scores for texture of toffee decreased from 8.05 to 7.90. Similarly, the mean scores
for overall acceptability for fresh toffee were 8.15 which decreased to 7.89 in toffee prepared with 50:50, dheu
and papaya pulp. Although, the overall acceptability scores decreased with storage but the values ranged
between liked moderately to liked very much. In the present scenario, where lot of emphasis is being laid on the
consumption of health foods, development of such products may help the consumers to harness the nutritional
and medicinal properties of such fruits.
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Dehu (Artocarpus lakoocha), commonly known carbohydrate, protein, fat, fiber, calcium,
as the jackfruit and belonging to the family Moraceae phosphorous, iron, vitamin A and thiamine. Fructose,
and is endemic to Western Ghats and Kerala in India ( glucose and sucrose are the major sugars present in
Nayak et al. 2017). It is considered to be “poor man’s jack fruit (Hari et al. 2014).
food”, as it is widely available in summer at an It substitutes the diet of people both as vegetable
economical price when there is a shortage of and as a nutritious food during the season (Singh ez al.
agricultural produce in India. (Zhang et al. 2017, 1963, Bose 1985). The flesh of the jackfruit is starchy
Jagtap et al. 2010). In India, the trees are found and fibrous and is a source of dietary fiber. The flavor
distributed continuously in places where rainfall is is comparable to a combination of apple, pineapple,
high and, sporadically in areas where it is low. The mango, and banana. Jackfruit is one of the least known
fruits are of dietary use and are an important source of super foods. Most people from the South love it as a
carbohydrate, protein, fat, minerals and vitamins. fruit and its seed as a protein rich nut. In the North,
Historical reports suggest that jackfruit tree is tender jackfruit or kathal is a gourmet vegetable and in
supposed to have originated in the rain forests of the Bengal, it’s gacch-patha (tree mutton). Besides this
Western Ghats in the Southwestern part of India. jack fruit has various health benefits like it helps to
However with time, the trees have been introduced to reduce weight, cholesterol, prevent colon cancer,
other parts of India and tropical regions of the world increases your longevity and beat diabetes. So keeping
(Baliga et al. 2011). Jack fruit is a highly nutritive in mind the above facts an attempt has been made to
seasonal food, which is considered as poor man’s food standardization, preparation and evaluation of dheu
in south East Asia. Edible portion of jack fruitis rich in and papaya based toffee.




Material and Methods

Procurement of raw material

The fruit sample of dheu was procured from
various villages of District Kangra and adjoining
areas. The fruits were sorted, washed and cleaned for
further use. The chemicals and other ingredients used
for the research study and preparation of value added
food products were procured from local market.
Extraction of pulp

The texture of ripe fruits of dheu was soft and
juicy and easily convertible into pulp manually. The
seeds of fruit are edible can be crushed while making
pulp. The extracted pulp was homogenized properly in
ablender and sieved through net to geta smooth pulp.
Preparation toffee

The dheu based toffee was prepared by
standardized method and kept for the storage studies
under ambient storage conditions for a period of 90
days. The product was analyzed fresh for their
nutritional parameters and organoleptic scores at 30,
60 and 90 days of storage interval. The product was
evaluated for various nutritional parameters viz. TSS,
acidity, brix acid ratio, ascorbic acid, reducing sugars,
total sugars and non-reducing sugars and also moisture
as per standardized methods described.

Organoleptic quality determines the storage
stability of the toffee. The 9 point hedonic scale
(Larmond, 1977) was employed for the sensory
evaluation of prepared toffee. A panel of 10 judges
were selected at random. Each panel member was
asked to evaluate the toffee with respect to colour,
flavor, taste and consistency.

Preparation of toffee

Dheu based toffees was prepared by blending
dheu pulp with papaya pulp in equal proportions
(50:50). For every proportion of 100 g pulp, 70 g sugar
was added. To this 10 g each glucose powder and
hydrogenated fat was mixed. Skimmed milk powder
(15 g) was also added. The operations involved in
preparation of fruit toffee are illustrated in Figure 1.
The prepared toffees after wrapping in butter paper
were stored in polythene bags under ambient storage
conditions.

Nutritional characteristics of Dheu

Various nutritional characteristics like Brix acid

ratio, pH, Total soluble solids and Titrable acidity was

estimated by Ranganna (2007), while ascorbic acid
was estimated by AOAC (1990) method.
Statistical Analysis

The data obtained from various parameters were
subjected to statistical analysis with the help of
computer using CRD design. Data were compared at 5
per cent level of significance.
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Concentrating pulp to one-third volume by heating

Il

Mixing pulp with sugar and glucose

I

Putting butter or ghee in pan and placing on fire

{
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1

Adding milk powder paste prepared by dissolving in
little water

I

Removing from fire
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Sealing
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Fig. 1 Steps involved in the preparation of toffee
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Results and Discussion

Table 1 represents the effect of blending and
storage on the moisture, acidity, ascorbic acid and
sugar content on dheu based toffee blended with
papaya pulp. The moisture content of pure dheu and
papaya blended toffee (50:50) was nearly same i.e.
1.75 and 1.76 per cent, respectively. Irrespective of the
treatments, the mean moisture content of toffee was
1.76 per cent which increased to 6.31 per cent after 90
days of storage. During storage the toffee became
soggy and this may be due to the presence of humidity
in the environment or some internal reactions with
contents of toffee. The results are in conformation to
those reported by Garg (2004).

The acidity content of pure dheu toffee was 0.81
whereas, the corresponding value for toffee prepared
with equal proportions of dheu and papaya was 0.60
per cent. With storage, the mean acidity content for

both blends was 0.70 per cent which increased to 0.81,
1.02 and 1.15 per cent after 30, 60 and 90 days of
storage. Kumar (2015) reported that the per cent
acidity of mixed fruit toffee was increased
continuously and significant difference was recorded
in all the treatment with the progress in storage period
up to 120 days.

The results are in agreement to those reported by
Manimegalai et al. (2001) and Sheoran et al. (2007). A
perusal of data revealed that as the proportion of
papaya pulp increased in toffee the ascorbic acid
content of toffee decreased significantly from 31.20
mg/100g to 24.00 mg/100g. Whereas, with storage, the
mean ascorbic acid content in both the blends
decreased significantly (P<0.05) from 27.60 mg/100g
to 11.60 mg/100g after 90 days of storage. Similar
results were reported by Chavan et al. (2016).
Degradation of ascorbic acid to carbolic acid due to
increased acidity of the stored product could be

Table1. Effect of blending and storage on the acidity, ascorbic acid, moisture, reducing sugars and non
reducing sugars on dheu based toffee blended with papaya pulp

Proportion Storage Interval (days)

Dheu: Papaya Fresh 30 60 90 Mean
Moisture (%)

100:00 1.75 2.30 3.94 6.10 3.52
50:50 1.76 2.26 4.25 6.52 3.70
Mean 1.76 2.28 4.09 6.31 3.61
Acidity (%) as citric acid

100:00 0.81 0.94 1.11 1.24 1.02
50:50 0.60 0.68 0.94 1.06 0.82
Mean 0.70 0.81 1.02 1.15 0.92
Ascorbic acid (mg/100g)

100:00 31.20 27.67 17.07 12.80 22.18
50:50 24.00 23.79 11.73 10.40 17.48
Mean 27.60 25.73 14.40 11.60 19.82
CD(P<0.05) Moisture Acidity Ascorbic acid

Blends (A) 0.17 0.06 1.70

Storage 0.24 0.09 2.41

Interval (B) 3.40

AxB 0.34 1.28




attributed as a reason for decrease in ascorbic acid
(Sharma, 2010). Sarker et al. (2016) reported that the
vitamin C content of Artocarpus lakoocha germplasm
varied from 27.34t0 57.88 mg/100g.

Table 2 represents the effect of storage and
blending on total sugars content of dheu based toffee
blended with papaya. It was observed that with
addition of papaya pulp in the dheu toffee the total
sugar content decreased from 68.28 to 66.20 per cent.
The decrease in total sugar may be due to Maillard
reaction and other chemical reactions of sugars with
acids during storage (Barwal et al. 2005, Kumar and
Manimagalai 2005). The reducing sugar content in
pure dheu based toffee was 56.68 per cent which
decreased to 53.46 per cent in toffee prepared 50:50
dheu : papaya pulp. Irrespective of the blends, the
mean reducing sugar content was 55.07 per cent which
increased to 57.83, 59.60 and 59.63 per cent after 30,

60 and 90 days of storage respectively. It might be due
to the inversion of non reducing sugars (Sharma,
2010). The non reducing sugar for pure dheu toffee
was 13.99 per cent which decreased to 12.04 per cent
in toffee prepared by using equal parts dheu and
papaya pulp 50 parts of papaya was added to it.
Whereas, with storage the mean non-reducing sugar
content of 13.01 per cent decreased significantly
(P<0.05) to 4.96 per cent. Kumari et al. (2020)
reported a significant effect of storage on the
nutritional parameters of the pomegranate tablet. The
wild pomegranate beverage blended with cultivated
pomegranate in different ratios (0:100, 25:75,
50:50,75:25 and 100:00) showed that the TSS, acidity,
ascorbic acid, total and non-reducing sugars decreased
significantly while reducing sugars increased
significantly with the increase of storage interval.

Table 2. Effect of storage and blending on total sugars content of dheu based toffee blended with papaya

Proportion Storage Interval (days)

(Dheu:papaya) Fresh 30 60 90 Mean

Total sugars

100:00 68.28 67.08 67.74 66.20 67.33

50:50 66.22 64.17 65.78 63.51 64.92

Mean 67.25 65.63 66.78 64.86 66.12

Reducing sugar (% as glucose)

100:00 56.68 58.97 60.00 60.17 58.95

50:50 53.46 56.68 59.03 59.27 57.11

Mean 55.07 57.83 59.60 59.63 58.03

Non reducing sugar (% as sucrose)

100:00 13.99 7.53 7.20 5.89 8.65

50:50 12.04 6.71 6.41 4.03 7.30

Mean 13.01 7.12 6.81 4.96 7.98

CD(P<0.05) Total sugar Reducing sugar Non reducing 2.95
2.95 sugar

Blends (A) 2.01 4.18 1.29

Storage 2.84 1.83

Interval (B) 5.91 2.59

AxB 4.01




Table 3 depicts the effect of blending and storage on
the colour, taste, consistency and overall acceptability
of dheu toffee with and without blending with papaya
pulp. The colour scores for pure dheu toffee were 8.30
which decreased to 7.50 after addition of 50 parts of
papaya. Whereas, irrespective of the blend the mean
colour scores declined from 7.90 to 6.80 after 90 days

of storage. Similarly, the scores for taste decreased
from 8.10 to 7.90 with increase in proportion of
papaya pulp in toffee. While with storage, the mean
score for taste decreased significantly (P<0.05) from
8.00 to 7.05 after 90 days of storage. In general, fresh
dheu based toffee was more acceptable in terms of
colour and taste.

Table 3. Effect of blending and storage on the colour, taste and texture of dheu based toffee blended with

papaya

Parameter/ Proportion
Dheu : Papaya

Storage Interval (days)

Fresh 30 60 90 Mean
Colour
100:00 8.30 7.45 7.10 6.80 7.41
50:50 7.50 7.15 6.78 6.80 7.06
Mean 7.90 7.30 6.94 6.80 7.23
Taste
100:00 8.10 7.60 7.00 7.10 7.45
50:50 7.90 7.45 7.40 7.00 7.44
Mean 8.00 7.53 7.20 7.05 7.44
Texture
100:00 8.05 7.15 6.50 5.90 6.90
50:50 7.90 7.40 7.00 5.90 7.05
Mean 7.98 7.28 6.75 5.90 6.98
Overall acceptability
100 : 00 8.15 7.39 7.11 6.59 7.31
50:50 7.89 7.33 7.15 6.57 7.24
Mean 8.02 7.36 7.13 6.58 7.28
CD (P<0.05) Colour Taste Texture Overall acceptability
Blends (A) 0.33 0.32 0.36 0.27
Storage Interval (B) 0.47 0.45 0.51 0.38
AxB 0.61 0.64 0.72 0.54

The data revealed that with increase in proportion
of papaya pulp in dheu pulp, scores for texture of
toffee decreased from 8.05 to 7.90. Irrespective of
blending, the mean texture scores of toffee decreased
from 7.98 to 5.90 after 90 days of storage. Similar
results were obtained by Ani ef al. (2019) in candy
(toffee) made from Tiger nut. The mean scores for
overall acceptability for pure toffee were 8.15 which
decreased to 7.89 in toffee prepared with 50:50, dheu
and papaya pulp. The initial mean overall

acceptability scores for toffee in both the blends was
8.02 which decreased significantly (P< 0.05) to 7.36,
7.13 and 6.58 after 30, 60 and 90 days of storage
respectively. Kumari et al. (2020) reported that the
mean taste and flavor scores for
all the blends of RTS prepared
from pure cultivated
pomegranate fruit juice varied
from 6.82 to 8.02 and 7.12 to
7.97, respectively.




Conclusion

Many of the underexploited fruits have
nutritional, therapeutic and medicinal values and holds
lots of potential to become as new fruit crops.
Utilization of such fruits will not only enlarge the
components of our food basket but also help to harness
the beneficial effects of such fruits. Dheu is a potential
fruit and contains valuable nutrients such as ascorbic
acid, fiber and minerals. This fruit is neglected from

post harvest technological view point. In the present
scenario, where lot of emphasis is being laid on the
consumption of health foods, development of various
value added products may help the consumers to
harness the nutritional and medicinal properties of
such fruits.
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