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ABSTRACT

In the present study effect of different drying temperatures (40°C, 50°C, and 60°C) for times (14, 12, and 10 hours,
respectively) on the quality of tender (unripe) and jackfruit flour. Higher temperatures adversely affected the nutritional
quality of the product. The Effect of physicochemical properties Moisture, Protein, Fat, Ash, Fiber, Carbohydrate, Energy,
Water absorption capacity, Oil absorption capacity, Bulk density, Total Sugar, Reducing Sugar, Titrable Acidity, Colour.
The optimal drying condition was identified as 50°C for 12 hours, which yielded the best retention of physico-chemical
and functional properties. The optimized flour contained 5.72% moisture, 2.75% ash, 9.1% protein, 0.98% fat, 13.02 % fiber,
68.71 % carbohydrates, and an energy value of 320.2 Kcal. Functional and chemical analyses revealed a bulk density of 0.64
g/ml, water absorption capacity of 3.48 g/ml, oil absorption capacity of 3.08 g/ml, pH of 5.74, TSS of 6.7 °Brix, titratable
acidity of 0.16%, total sugars of 38.01%, reducing sugars of 5.9%, and a browning index of 0.042 was observed at the

optimal drying condition.
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Jackfruit (Artocarpus heterophyllus Lam.), a member of
the Moraceae family, is a tropical fruit crop native to
Southeast Asia. India is regarded as one of its possible
centers of origin, particularly the south-western rain
forest regions (Boning., 2006). The crop is extensively
cultivated across tropical and subtropical regions
including India, Bangladesh, Sri Lanka, Thailand,
Malaysia, Indonesia, the Philippines, and Brazil.
Jackfruit is well known as the largest fruit borne
on a tree and contributes significantly to food and
nutritional security in several developing countries
(FAO., 2012). In India, its cultivation is widespread in
states such as Assam, West Bengal, Kerala, Karnataka,
Tamil Nadu, Maharashtra, and Uttar Pradesh (Swami
et al. 2019).

Tender Jackfruit that stage are between the second

and third week of maturation after anthesis are
harvested from the tree during the Jackfruit
growing season (Gonzalez Regalado et al. 2024).
Jackfruit in its young stage, having a maturity of 60—
70 days, is known as tender jackfruit and has been
widely used as a vegetable (Rana et al. 2018). When
the inner core of jackfruit is under development, i.e.,
the seed, testa and fruits are not fully matured the
jackfruit is called tender jackfruit.

Tender jackfruit at its immature stage has gained
considerable popularity for its culinary applications
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(Babu et al. 2022, Babu & Sudheer, 2020; Rana, 2019).
Its meat-like texture has contributed to its use as a
vegetarian substitute for meat. Additionally, tender
jackfruit is increasingly processed into fruit flour or
powder, with potential applications in staple foods
such as bread (roti) and various bakery products (Rao
et al. 2021; Varughese et al. 2020). Tender Jackfruit is a
rich source of dietary fiber, and having low glycemic
index suitable for diabetic friendly food application.
Average weight of Tender Jackfruit is 430 g to 2 kg. Its
Inch in (cm) 15- 20 cm.

Tender jackfruit is highly perishable due to its
elevated moisture content and ongoing enzymatic
activity. Transforming tender jackfruit into flour has
been widely documented as an effective utilization
strategy to extend shelf-life and augment value.
Processed tender jackfruit in a dried and milled form
is commonly termed tender jackfruit powder or
jackfruit flour (Rao et al. 2021; Varughese et al. 2020).

Jackfruit in its young stage, having a maturity of 60—
70 days, is known as tender jackfruit and has been
widely used as a vegetable (Rana et al. 2018). When
the inner core of jackfruit is under development, i.e.,
the seed, testa and fruits are not fully matured the
jackfruit is called tender jackfruit.

Consumption of Raw Jackfruit and powder result in
slowing down of blood glucose level and digestion
and absorption of body. Intake of 30 g of Raw Green
Jackfruit powder will lower HbAlc level and reduce
the level of fasting and postprandial sugar level.
Consumption of high intake of fibers with low
calories significantly reduce HbAlc levels (Bashetti
et al. 2022).

Tender Jackfruit dried at various drying method like-
Sun drying, Solar drying, Tray drying, among this
drying method tray drying at 60° found superior for
maximum retention of physical- chemical parameters.
(Hyndavi et al. 2022).

Drying is one of the oldest methods of food
preservation, and it represents a very important
aspect of food processing. The advantage of dried
foods is that they have decreased moisture content,

which reduces thermodynamic water activity, thus
preventing the growth of microorganisms that
cause the spoilage reaction (Vega-Galvez et al. 2009).
Functional quality of flour is important to determine
its usefulness in food applications. Processing
conditions have been shown to influence functional
properties of flour; for example, heat processing have
been found to affect the functional properties of taro
flour, while drying temperature, milling procedure
and particle size influenced gelatinization profiles
of cassava flour (Olatunde et al. 2016). (Kamble et
al. 2022) says that green banana dried at 50° retain
quality and nutritional and functional quality.

The Tender Jackfruit is initially, were washed in
tap water to remove the extraneous matter and the
prickly non-edible outer skin/rind was removed
(peeling). Then, the peeled samples were sliced
into circular discs of about 8 cm diameter and 1
cm thickness. Each disc was further cut into eight
pieces of almost uniform size and shape with respect
to its center. Then, the slices were dipped in 0.1%
potassium metabisulphite solution for 15 min to
prevent browning reactions (Molla et al. 2008). To
avoid browning blanching is done at 100 °C for 1
minute in the presence of 0.3% citric acid was the
most effective combination in terms of sensory
attributes and physico-chemical properties. Babu et
al. (2012). Preethi et al. (2021) reported that Drying
of Tender Jackfruit is done in tray dryer at 60°C for
24 hours. Tasnim et al. (2025) reported that proximate
analysis of green jackfruit flour - Moisture% 6.04 +
0.37, Crude Protein % 12.27 + 1.39, Ash % 3.28 + 0.35,
Crude fiber % 12.21, crude fat (1.59%) pH - 5.02, Total
Soluble Solids (“brix) 19 + 0.01, Colour - L* -(61.53 +
0.04b), a* - 61.53 + 0.04b, b* - 13.54 + 0.03b, a*/ b* -
0.12 + 0.02a, Carbohydrate % 37.57 + 3.67 , Titratable
acidity (0.18 g/100g), Energy (Kcal) (HV2) variety is
371 kcal (Divya et al. 2025). Functional properties of
tender jackfruit flour as Water Absorption Capacity
(g/ml) - 3.2 £0.02, Oil Absorption Capacity(g/ml) - 2.1
+ 0.03, Bulk density (g/ml) - 0.56 + 0.03 (Preethi et al.
2021).
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MATERIALS AND METHODS

Selection of sample

Tender Jackfruit required for experimentation was
collected from Local Market of Kolad Tal. Roha,
District, Raigad. Fig. 1 shows the Ttender jackfruit.

Fig. 1: Tender Jackfruit

Processing of the Tender Jackfruit into flour

Fresh Tender Jackfruit were procured form the Local
Market from Roha. The Fruits were washed and
cleaned from dirt, dust. The clean tender jackfruit
was used removal of outer peel. The peeled Tender
Jackfruit was cut into small pieces of uniform
thickness. The pieces were put into the tap water
to reduce enzymatic browning. The pieces were
exposed to the blanching Treatment. Blanching of
tender jackfruit pieces were is done at 75 °C for 3 min
with potassium metabisulphite solution (0.1 %) so
that the colour and the texture remain maintain (Babu
et al. (2012)). Then Jackfruit pieces were exposed for
the drying in convective hot air dryer at various
temperature 40°, 50°C, 60° for 14 hours, 12 hours, 10
hours respectively. After drying of tender jackfruit
pieces, it was put in pulverizer for making its flour
Fig. 2 illustrate the stepwise process involved in the
preparation of tender jackfruit flour. Fig. 3 shows the
tender jackfruit flour.

| Selection of Tender Tackfruit ‘

Cutting
] Femoval of outer pesl

Blanching the cut pieces in hot water at 75°C for 3 minutes
using 0.1% Potassium Metabisulphite (EMS) solution

H

Drying the blanched jackfiut pieces in a Tray
dryer at 40°C /50°C/60°C

Surface Moisture Femoved

Grinding the dried jackfiit pieces using a pulverize

| Sieving and Particle Size |

x|
[ Collection of Fine Tender Jackfruit Flour |

Fig. 2: Shows the process flow chart of Development of
Tender Jackfruit Flour

Fig. 3: Tender Jackfruit Flour

Physico-chemical Parameter for determination of
Tender Jackfruit Flour

1. Moisture content, (% db.)

The moisture content of fresh tender jackfruit and
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thermally processed tender jackfruit flour at 40°,
50°, 60° was determined as per method according
to AOAC (2005), Moisture content was determined
by drying the sample at 105°C in hot air oven for 24
hours. After a full day, the dried flour sample’s final
weight was noted. Each observation was recorded
three times to get the replication and the average
reading was reported. The moisture content of the
dried flour was calculated as per equation (1).

w,-W
W—WXIOO (D)

3 1

Moisture Content (% db.) =

Where,
W, = Weight of moisture box, g
W, = weight of moisture box + Sample, g

W, = Weight of moisture box + Oven dried sample, g

2. Protein, (%)

The protein content of fresh tender jackfruit and
thermally processed tender jackfruit flour at 40°, 50°,
and 60° was determined as per method according
to AOAC (2005), Protein content was estimated
using the Micro-Kjeldahl method with the nitrogen
content multiplied by a factor of 6.25 (AOAC, 2005).
The protein content of the sample was calculated as
per the equation Eq. (2) and (3) the protein content
of dried flour was calculated. Each observation was
recorded three times to get the replication and the
average reading was reported.

(1.4 x (ml Hel-ml blank) x Conc.of HCL
Weight of Sample (g) - ()

% Protein = % N x Factor (6.25) ...(3)

% N =

3. Ash content, (%)

The ash content of fresh tender jackfruit and thermally
processed tender jackfruit flour at 40°, 50°, and 60°
was determined as per method according to AOAC
(2005), Take 5 g sample of tender jackfruit flour were
weighted in a crucible and then incinerated in a
muffle furnace at 600°C for four hours. Ash content
was determined by heating the sample at 600°C in a

muffle furnace (AOAC, 2005). The ash content was
recorded three times to get the replication and the
average reading was reported. The ash content of the
samples were determined as per the equation (4).

Weight of crucible with ash —

Weight of crucible
Weight of sample

Ash (%) = x100 ...(4)

4. Fat, (%)

The Fat content of fresh tender jackfruit and thermally
processed tender jackfruit flour at 40°, 50°, and 60°
can be determined as per method according to AOAC
(2005), Fat content was measured by extracting ether
from moisture-free sample. 1 g of each sample was
placed in a cellulose thimble and extracted with 80
ml of petroleum ether (boiling range: 40-60 °C). The
extraction consisted of two stages: an initial phase at
60 °C for one hour, followed by a second phase at 120
°C for 30 minutes. The remaining residue was dried
in a hot air oven (International Commercial Traders)
at 105 °C for 30 minutes. Fat content was determined
based on the difference between the initial and final
weights of the extraction flask. The fat content was
expressed as g/100g

Using the following formula Eq (5) the fat content can
be determined. The fat content was recorded three
times to get the replication and the average reading
was reported.

Crude fat content (g/100g) =

Weight of ether extracted “
Weight of samplr taken

100 ... (5)

5. Fiber, (%)

The fiber content of fresh tender jackfruit and
thermally processed tender jackfruit flour at 40°,
50°, 60° was determined as per method according
to AOAC (2005). Fiber was quantified by removing
moisture and fat from the sample by acid alkali
method, Take About 2 g of sample was digested
with 1.25% sulfuric acid followed by 1.25% sodium
hydroxide, each for 30 minutes. The residue was
filtered, washed, dried at 105°C, and weighed. The
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ash obtained was weighed and the loss in weight
(dried residue weight minus ash weight) was taken
as the loss in weight and used to calculate the fiber
content for the samples using equation (6).

Loss in wt.
wt. of sample taken

Crude fiber = x100x 100 ...(6)

6. Carbohydrates

The carbohydrate content of fresh jackfruit and
thermally processed raw jackfruit flour at 40°, 50 60°
was determined as per method according to AOAC
(2005). Carbohydrates were calculated by subtracting
the values of protein, fat, fiber, ash and moisture from
100.

The carbohydrate was calculated by using following
equation:

% Carbohydrate = 100 — % protein + % fat +
% fiber + % ash + % moisture content . (7)

7. Total Sugar, (%)

The total sugar content of fresh jackfruit and
thermally processed raw jackfruit flour at 40°, 50°,
60° was determined as per method according to
Rangana (1986). Take 50 ml millilitres of the filtrate
obtained during reducing sugar estimation was
taken in a 250 ml conical flask. To this, 10 ml of 50%
HCI was added and kept for 24 h for inversion of
non-reducing sugars. The sample was neutralized
with 40% NaOH and adjusted to neutrality with
0.1 N HCI. The volume was then made up to 250 ml
with distilled water. The inverted sugar solution was
titrated against Fehling’s solution (5 ml Fehling A +5
ml Fehling B + 40 ml distilled water) using methylene
blue as indicator. The end point was indicated by the
appearance of a brick-red colour. The sugar content
was expressed as percentage.

The sugar content was all shown as a percentage.

Using the following formula Eq (8) the Total Sugar
content can be determined:

Total Sugar (%) =

x100

Total o Factor (0.5) x dilution x 5
Ot SUBAr 70 = Wi of sample X titre reading

8. Reducing Sugar, (%)

The reducing sugar content of fresh tender jackfruit
and thermally processed raw jackfruit flour at 40°,
50°, and 60° was determined as per method according
to Lane and Eynon Method with modifications
suggested by Rangana (1986). Take 5 g sample to it
add 100 ml water. Add few drops of Phenolphthalein
indicator and neutralize it by using 1 N NaOH. Then
add 2ml of 22% Potassium oxalate. 250 ml volume of
sample was made by adding water then the sample
was filtered. The filtrate was taken for the titration.
The filtrate was titrates against Fehling solution (5
ml Fehling A+ 5ml Fehling B+ 40 ml distilled water).
Methylene blue indicator was added in toit. End point
was Brick red Colour. The reducing sugar content
was then recorded three times to get the replication
and the average reading was reported. The reducing
sugar was determined as per the equation (9).

Reducing sugar % =

Factor (0.5) x dilution

. —x100 ...(9)
Wt. of sample x titre reading

9. pH

The pH content of fresh jackfruit and thermally
processed fresh tender jackfruit flour at 40°, 50° 60°
can be determined as per method according to (Tawo
et al. 2009). To measure pH, 10g of dehydrated tender
jackfruit flour was added to 250 ml beaker with 100
ml of distilled water. The mixture was stirred for 5
minutes using a glass rod and allowed to settle for 15
minutes. The supernatant was then transferred to 100
ml beaker and the pH was measured using a digital
pH meter. The pH content was recorded three times to
get the replication and average reading was reported.
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10. Titratable acidity

The Titrable acidity content of fresh jackfruit and
thermally processed raw jackfruit flour at 40°, 50°,
60° can be determined as per method according to
(Ranganna, 1986). For titratable acidity, the sample
was titrated with 0.1 N sodium hydroxide solution,
using phenolphthalein as an indicator, The end point
was indicated by a light pink appearance. The results
were expressed as percentage of citric acid.

% Total Acid =

Vol. of sample taken for estimation x

wt. or .vol. of sample taken x 1000

... (10
Titre x Normality of alkali x vol. made x (10)

equivalent wt. of acid x 100

11. Colour

The Colour content of fresh jackfruit and thermally
processed raw jackfruit flour at 40°, 50°, 60° can
be determined as per method (Palou et al. 1999).
According to Color measurements (L*a*b*) values
were taken with a Hunter Lab Colorimeter.). The
values were expressed in term of L* (black to
white), a* (red to green) and b* (yellow to blue).
The browning index was then calculated using the
following formula.

Browning Index (BI) =[100 (x - 0.31)] / 0.17 ...(11)
where, x = (a*+1.75 L*) / (5.645 L* + a* — 0.3012b*)

12. TSS Brix (°)

The TSS Brix (°) content of fresh jackfruit and
thermally processed raw jackfruit flour at 40°, 50°,
60° was determined as per method according to
(AOAC, 1980). To measure TSS, for flour samples,
5 g of flour was mixed with 50 mL distilled water
and homogenized thoroughly. The mixture was
filtered through Whatman No. 1 filter paper and the
filtrate obtained was used for TSS determination.
Approximately 0.3 mL of the filtrate was placed on
the prism surface of hand refractometer and the
reading was recorded as °Brix at room temperature.

13. Energy

The Energy content of fresh jackfruit and thermally
processed raw jackfruit flour at 40°, 50°, 60° can
be determined as per method according to AOAC
(2005). The energy of tender jackfruit flour was
estimated by considering the amounts of protein,
carbohydrate and fat, with 4 kcal per gram for protein
and carbohydrate and 9 kcal per gram for fat

Energy (Kcal /g) = (4 x Protein) + (4 x

Carbohydrate) + (9 x Fat) ...(12)

Functional properties of Tender Jackfruit Flour

1. Bulk Density, (g/cc)

The Bulk density of fresh jackfruit and thermally
processed raw jackfruit flour at 40°, 50°, 60° was
determined as per method according to Narayana
and Rao (1982). The bulk density of the tender jackfruit
flour was determined by weighing a calibrated
centrifuge tube, then filling it with flour up to 10 ml
mark by tapping until the volume stopped changing.
The content was weighed and the bulk density was
calculated from the weight difference with the result
expressed in g/ml. Each observation was recorded
three times to get the replication. The average reading
was reported as Bulk density.

Mass (g)

Bulk density = m ...(13)

2. Water Absorption Capacity, (ml/g)

The water absorption capacity of fresh jackfruit
and thermally processed raw jackfruit flour at 40°,
50°, 60° was determined as per method Mishra and
Dubey (2020). For each sample, 1g of dried flour was
dispersed in 10ml of distilled water and stirred. After a
30-minute resting period, the mixture was centrifuged
at 3500 rpm for 30 minutes. Following the removal of
the supernatant, the samples were dried at 50°C for
30 minutes to eliminate surface moisture, cooled, and
weighed to determine the final mass. Each observation
was recorded three times to get the replication. The
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average reading was reported as water absorption
capacity.
W, -W

100 ...(14)

0

Where,

W, = Weight of sample, (g)

W, = Weight of centrifuge tube plus sample, (g)
W, = Weight of centrifuge tube plus sediments, (g)

3. Oil Absorption Capacity, (ml/g)

The oil absorption capacity content of fresh jackfruit
and thermally processed raw flour at 40°, 50°, 60° can
be determined as per method according to Mishra and
Dubey (2020). The oil absorption capacity of jackfruit
flour was determined using centrifugation method. In
pre-weighed centrifuge tubes, 1g of the tray dried raw
jackfruit flour was taken and mixed with 10 ml of oil
each. Then it was stirred for 5 minutes and hold for
30 minutes. It was centrifuged for 30 mins with rpm
of 3500. The separated oil is removed and the tubes
are allowed to drain the excess oil. The oil absorption
capacity was expressed as grams of oil bound per 100g
of the sample on dry basis.

W=

100 ...(15)

0

Where,
W, = The weight of sample, (g)
W, = The weight of centrifuge tube plus sample, (g)

W, = The weight of centrifuge tube plus sediments,
(8)

Statistical Analysis

Tender Jackfruit was dried at 40°, 50°, 60° for 14
hrs, 12 hrs, 10 hrs. in tray dryer for experiment.
Factorial completely randomized design was used
to statistically analyses the experiment data. All
the analysis reported in this study was performed
in triplicate and data obtained is reported as mean
+ standard deviation. Experimental design used
for statistical analysis was Factorial Completely

Randomized Design (FCRD). One way ANOVA
at p<.0.001 was used to determine the statistical
significance of results. The research data was
statistically analyzed by following method described
by Panse and Sukhatme (1967).

RESULTS AND DISCUSSION

Moisture (% db.)

Table 1(a) shows the moisture content of fresh tender
jackfruit flour before and after drying Moisture
content of fresh raw jackfruit was 81.1
+ 0.40 (% db.) and it decrease after drying from
8.03 + 0.05 (% db.) 5.76 + 0.05 (% db.), 6.16 + 0.05 at
40°, 50°, 60° temperature respectively. The effect of
temperature on moisture content of raw jackfruit
flour was significant p < 0.001. According to (Saikia
et al. 2026) the Moisture (%) of raw jackfruit is 84.50
+ 0.20. Tray drying method showed a significant
effect of temperature on the a (p < 0.05). Increasing
temperatures led to decreased moisture content and
a, as higher temperatures resulted in higher heat
transfer rates and drying rates (Phungjab., 2003).

Protein

Table 1(b) shows the protein content of fresh tender
jackfruit flour before and after drying. Protein content
of raw jackfruit was 0.19 + 0.012 Protein content varied
with tender flour was 8.73 + 0.16 % 9.00 + 0.09 % 8.08
+ 0.12% at 40°, 50°, 60° temperature respectively.
While protein content decreases with increase with
temperature. Highest protein was available at 50°. The
decrease in protein content increase in temperature
was significant at p < 0.001. The Protein content in
raw jackfruit was 1.20 + 0.10 % (Saikia et al. 2026).
According to (Siddiqui et al. 2024), drying temperature
significantly influences protein properties. Excessive
heat exposure leads to protein denaturation, thereby
reducing protein content, which supports the finding
that 60°C was optimal for retaining maximum protein
content in the present study.

Ash

Table 1(c) shows the ash content of fresh tender

223



Khole and Swami

Table 1: Physico-chemical and functional properties of Fresh Tender jackfruit and dried jackfruit flour

SL. No. Proximate constituent Fresh Sample  40° 50° 60 ° SE(M) CD

1 (a) Moisture (%db) 81.1+0.400 8.033 + 0.050 5767 +0.057 6.160+0.050  0.131 0.530
2 (b) Protein, % 0.190 +0.0125  8.733 +£0.165 9.00 + 0.095 8.080+0.125  0.021 0.084
3 (c) Fat, % 0.113 +0.030 0.920 + 0.040 0.987+0.105 1.067+0.040  0.040 0.016
4 (d) Ash, % 0.700 + 0.100 2.800 + 0.050 2.717+0.050  2.35+0.050 0.015 0.061
5 (e) fibre, % 1.126 + 0.074 11.673 £0.448  13.017+0.11 11.053+0.10  0.125 0.505
6 (f) Carbohydrates, % 16.769 £0.528  67.657+0.956  68.367+0.32 71.393+0.73  0.205 0.828
7 (g) Energy 68.861 £1.908  314.680+£2.909 319.507 +0.66 326.433+2.12 0.733 2.954
8 (h) Bulk density, g/cc 0.61 +0.03 0.647 + 0.005 0.65 +0.010 0.642 +0.05 0.002 0.008
9 (i) Water absorption 2.300 + 0.200 3.000 + 0.080 3.467 +£0.041 3.500+0.091  0.016 0.065

capacity, ml/g

10 (j) Oil absorption ml/g 2.800 + 0.300 2.620+0.0754  2.950+0.117 3.100+0.200  0.057 0.229
11 (k) pH 5.370 + 0.050 5.673 + 0.070 5.857+0.055 5.483+0.065  0.010 0.042
12 (1) Total Soluble Solid 6.100 + 0.100 6.000 + 0.200 6.467 +0.25 7.600+0.200  0.019 0.078
13 (m) Titratable Acidity, %  0.217 +0.045 0.130+0.0128  0.150+0.012 0.173+0.015  0.002 0.008
14 (n) Total Sugar, % 19.797 £11.917  39.637 +5.688  37.827+1.19 34.762+0.370 0.236 0.95

15 (0) Reducing Sugar, % 4299 +0.2700  5.753 +0.399 5370+047  4.765+0.263  0.182 0.734
16 (p) Colour Browning Index 147.54 + 6.62 0,036 +19.982  0.044 +24.978 0.054+29.972  0.001 0.003

jackfruit and flour before and after drying. Ash
content of raw jackfruit was 0.70 + 0.10. Ash content
with tender jackfruit flour was 2.800 + 0.050 % 2.717 +
0.050% 2.35 + 0.05% at 40°, 50°, 60° respectively. The
ash content decreases with increases in temperature
40° to 60°. The change in ash w.r.t. temperature was
significant at p < 0.001. Drying of raw jackfruit flour
at 50 ° was found to be 3.28% ash. (Tasnim et al. 2025).

Fat

Table 1(d) show the fat content of raw jackfruit flour
before and after drying. Fat content for fresh tender
jackfruit was 0.11 + 0.03 %. Fat content varied for
tender jackfruit flour was 0.920 = 0.040 (%) 0.987 =
0.105 (%) 1.067 +0.040 (%) at 40°, 50°, 60° respectively.
The increase in fat w.r.t. increasing in temperature
was significant at p < 0.001. The fat content observed
in tender jackfruit flour was 1.59% at 50 ° (Tasnim et
al. 2025). Similar result was observed in dehydrated
tender jackfruit flour HV2, TCV 1.16 +0.06, 1.01 + 0.02
respectively (Divya et al. 2025).

Fiber

Table 1(e) shows the fiber content of tender fresh

jackfruit flour before and after drying. Fiber content
of fresh tender jackfruit flour was 1.126 + 0.074 (%).
Fiber content varied for tender flour was 11.67 *
0.44(%), 13.01 + 0.11 (%), 11.05 £ 0.10 (%). at 40°, 50°,
60° respectively the fiber content increases from 40°C
to 50°C followed by decreasing trend at 60°C. The
change in fiber content w.r.t. change in temperature
is significant p< 0.001. The fiber content of fresh
tender Raw Jackfruit was 1.13 + 0.06 (%) reported by
Saikia et al. (2026). Tasnim et al. (2025) reported that
fiber content of dried tender jackfruit crude flour
fiber was 12.21.

Carbohydrate

Table 1(f) shows the carbohydrate content of fresh
tender jackfruit and flour before and after drying.
Carbohydrate content of fresh jackfruit flour was 1.12
+ 0.07(%). Carbohydrate content varied for tender
jackfruit flour was 67.65 + 0.95 (%), 68.36 + 0.32(%),
71.393 + 0.735 (%) at drying air temperature was
40°, 50°, 60° respectively. The carbohydrate content
increases with increase in temperature, the increase
in carbohydrates with increase in temperature was
significant p < 0.001. According to Saikia et al. (2026),
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the carbohydrate content of fresh tender Jackfruit
flour was 12.40 + 0.10 (%) while dried fresh tender
jackfruit flour was 37.57 + 3.67 (%) (Tasnim et al.2025).

Energy

Table 1(g) shows the energy of fresh tender jackfruit
flour before and after drying. Energy of fresh tender
jackfruit flour was 68.86 + 1.90(Kcal). Energy content
varied with respect varying temperature of drying
of Tender Jackfruit flour. It was 314.68 + 2.90 (Kcal),
319.50 + 0.66(Kcal), 326.433 + 2.120(Kcal) at 40°, 50°,
60° drying air temperature respectively. The Energy
increases with increase in temperature and was
significant p < 0. 001. Paul et al. (2017) reported that,
the energy in fresh tender jackfruit flour was 383
Kecal. Saikia et al. (2026) reported that Energy in fresh
dried tender jackfruit was 55.42 + 0.53 kCal.

Bulk Density

Table 1(h) shows the Bulk density of tender jackfruit
flour before and after drying. Bulk density of tender
fresh jackfruit was 0.61 + 0.03(g/ml). The bulk density
of the tender jackfruit flour were 0.647 + 0.005 (g/
ml), 0.65 +0.010 (g/ml), 0.642 + 0.05 (g/ml) at 40°, 50°,
60° respectively. The Bulk density increases from 40
°C to 50°C followed by the decreasing trend at 60
°C. The change in bulk density w.r.t. increasing in
temperature was significant p<0.002. According to
Odoemelam (2005) the bulk density of fresh tender
jackfruit flour was 0.61 + 0.03 while heat processed
flour was 0.54 + 0.04

Water absorption

Table 1(i) shows water absorption capacity of fresh
tender jackfruit flour before and after drying. Water
absorption capacity of fresh tender jackfruit was 2.300
+0.200 (g/ml). The water absorption convective hot air
dried tender jackfruit flour was 3.000 + 0.080 (g/ml),
3.467 + 0.041 (g/ml), 3.500 = 0.091(g/ml) at 40°, 50°,
60° respectively. The water absorption capacity of the
convective hot air dried jackfruit flour increases with
increase in temperature from 40° to 60° respectively.
The increase in water absorption capacity of tender
jackfruit flour was significant at p < 0. 001. According

to Odoemelam (2005) the water absorption capacity
of fresh tender jackfruit flour was 2.3 + 0.2 (g/ml)
while heat processed tender jackfruit flour was 3.5
+ 0.1 (g/ml) (Giami & Bekebain, 1992) reported that
water absorption capacity of tender jackfruit flour at
50° reduces microbial activity and increases shelf life
and safety.

Oil absorption

Table 1(j) shows oil absorption capacity of fresh tender
jackfruit flour before and after drying. Oil absorption
capacity of fresh tender jackfruit flour was 2.80 + 0.30
(g/ml). The oil absorption capacity varied for tender
jackfruit flour 2.620 + 0.0754 (g/ml), 2.95 + 0.117 (g/
ml) 3.100 + 0.200 (g/ml) at 40°, 50°, 60° respectively.
The oil absorption capacity increases with increase
in temperature from 40° to 60° and it was significant
at p < 0.001. According to Odoemelam (2005) the oil
absorption capacity of fresh tender jackfruit flour
was 2.8 + 0.3 (g/ml) while heat processed fresh tender
jackfruit flour was 3.1 + 0.2. (g/ml).

pH

Table 1(k) shows pH of fresh tender jackfruit flour
before and after drying. pH of fresh tender jackfruit
flour was 5.37 + 0.05. The pH for various tender
jackfruit flour was 6.73 +0.07, 5.85 + 0.05, 5.48 + 0.06 at
40°, 50°, 60° drying temperature respectively. The pH
decreases with increase in temperature. pH of tender
jackfruit flour was significant p < 0. 001. Sahu et al.
(2025) reported that the pH of raw jackfruit was 5.37
+ 0.05 while pH of tender jackfruit dried at 60° 6.20 +
0.28,5.71 £0.21of (HV2 and TCV respectively) (Divya
et al. 2025). Reports say that Microorganisms, mainly
lactic acid bacteria, produce organic acids, which
then increase in total acidity content and decrease in
pH value. (Pujari et al. 2024).

12. Total Soluble Solid (TSS)

Table 1(l) shows TSS of fresh tender jackfruit flour
before and after drying. TSS of fresh tender jackfruit
flour was 6.10+0.10 °Brix While TSS varied for various
tender jackfruit flour at 6.0 + 0.20°Brix 6.46 + 0.2°Brix,
7.60 = 0.2 °Brix at the drying air temperature 40°, 50°,
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60° respectively. Total Soluble solid increases with
increasing in temperature. TSS of tender jackfruit
flour was significant at p < 0. 001. Changes in TSS
with changes in temperature were also reported in
(Raj, et al. 2006) and in Abano, et al. (2011) on drying
of onion and garlic at different temperature levels,
respectively.

Titrable Acidity

Table 1(m) shows Titrable Acidity of fresh tender
jackfruit flour before and after drying. Titrable Acidity
of fresh tender jackfruit flour was 0.21 + 0.04 (%), The
Titrable Acidity varied for various tender jackfruit
flour at 0.13 + 0.01(%), 0.15 + 0.01(%), 0.17 + 0.01 (%)
at drying air temperature of 40°, 50°, 60° respectively.
Titerable Acidity of solid increases as temperature
increases. Titrable acidity of tender jackfruit flour
was significant at p < 0.001. Sahu et al. 2025 reported
the titrable acidity of fresh tender jackfruit flour was
0.34 +0.07 (%), amount of titrable acidity is their raw
jackfruit. Pujari et al. (2024) reported that during
drying, increase in acidity was mainly attributed to
the increased moisture loss from the sample with
corresponding increase in temperature.

Total Sugar

Table 1(n) shows total sugar of fresh tender jackfruit
flour before and after drying. Total Sugar capacity of
fresh tender jackfruit flour was 19.79 + 11.9 %, while
total sugar varied for various tender jackfruit flour
39.637 + 5.688 %, 37.827 + 1.19 %, 34.762 + 0.370 %
dried at temperature of 40°, 50°, 60° respectively. The
total sugar decreases with increases in temperature.
Total Sugar of tender jackfruit flour was significant
p< 0.001. Sahu et al. 2025 reported the total sugar
of raw jackfruit was 5.41 + 0.93 while total sugar of
tender flour was 37.57 % (Tasnim ef al.2025).

15. Reducing Sugar

Table 1(o) shows reducing sugar of fresh tender
jackfruit flour before and after drying. Reducing
sugar of raw jackfruit was 4.29 +0.27% while reducing
sugar for tender jackfruit flour were prepared from
drying of tender jackfruit was 5.75 +0.39 5.37 + 0.47%,

476 £ 0.26 % dried at temperatures 40°, 50°, 60°
respectively. Reducing sugar decreases with increase
in temperature. pH of tender jackfruit flour was
significant p < 0. 045. Sahu et al. (2025) reported the
reducing sugar (%) of raw jackfruit was 4.30 + 0.27 %.
Reports say that decrease in reducing sugar resulted
in the forming of browning compounds due to the
non- enzymatic browning reaction between reducing
sugar and amino acid (Pujari et al. 2024).

16. Colour

Table 1(p) shows Browning index of fresh tender
jackfruit flour before and after drying. Colour of raw
jackfruit was 147.54 + 6.62 for fresh tender jackfruit
flour. While Browning Index varied for various
tender jackfruit flour 0,03 + 19.98, 0.04 + 24.97, 0.05
+29.97 at 40°, 50°, 60° respectively. As temperature
increases the browning Index increases Browning
index of tender jackfruit flour was significant at p <
0.001. According to Rana et al. (2018) reports say that
L=2449 +243,a =233 +0.35 b =19.88 + 0.74 for
the fresh tender jackfruit flour. and browning index
ranges from 0.035 to 0. 057. Babu and Sudheer (2020)
reported that the browning index of sterilized tender
jackfruit samples were 43.81 and 22.42 for pasteurized
samples. This discrepancy suggests that the higher
temperatures used during sterilization may promote
increased enzymatic activity or browning, which
negatively impacts the colour quality of the product.

CONCLUSION

Tender Jackfruit, the unripe form of jackfruit is a
nutritious and versatile fruit. Drying of raw jackfruit
at various temperature 40°, 50°, 60° dried at 14 hours,
12 hours, 10 hours respectively Study was conducted
on various temperatures in which 50° is best
temperature for drying of tender jackfruit flour which
achieved the desirable quantities. As temperature
increases if affect the nutritional quality. The study
of various parameter like — Moisture, Protein, Fat,
Ash, Fiber, Carbohydrate, Energy, Water absorption
capacity, Oil absorption capacity, Bulk density, Total
Sugar, Reducing Sugar, Titrable Acidity, Colour.
Better retention was observed at 50° Moisture- 5.72%,
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Ash-2.75 %, Protein- 9.1 %, Fat- 0.98%, Fiber - 13.02
g, Carbohydrate - 68.71 g, Energy - 320.2 Kcal, Bulk
density - 0.64 g/ml, Water absorption capacity - 3.48
g/ml, Oil absorption capacity - 3.08, g/ml pH - 5.74,
TSS- 6.7 °Brix, Titrable Acidity- 0.16 %, Total Sugar
- 38.01 %, Reducing sugar - 5.9 %, Colour (Browning
Index) - 0.042.
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