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Abstract: The research focused on utilization of jackfruit seed (JFS) flour with higher nutritional worth to develop a protein
enriched supplementary food. The nutritional analysis of JFS flour revealed that, it contains39.02%, 16.01%, 0.98%, 3.56%,
1.30%, 42.49% moisture, crude protein, crude fat, crude fiber, ash and carbohydrate respectively. In JFS flour, amount of
potassium (705.71 mg/100gm), calcium (115.85 mg/100gm) and magnesium (96.75 mg/100gm) were in higher quantity than
other minerals. Proteins were isolated from JFS flour for its amino acid analysis. Highest Proteins extraction rate (89.94%) was
found at pH-10 and isoelectric point for protein precipitation was found at pH-1.63. In the isolated protein the essential amino
acids were Lysin (10.30%), Isoleucine (8.61%), Leucine (6.73%), Methionine (4.82%), Threonine (3.90%), Valine (1.73%),
Histidine (1.92%), and non-essential amino acids were Aspertic acid (4.40%), Tyrosine (6.67%), Glutamic acid (4.34%),
Glycine (4.94%), Arginine (2.44%), Serine (4.46%). In the study a protein supplementary food product, cake, was prepared by
blending JFS flour with wheat flour. six sets of cakes were prepared at a ratio of 5S0(WC), 40:10(WJC1), 30:20(WJC2),
25:25(WIJC3), 20:30(WJC4), 15:35(WICS) by mixing wheat flour and JFS flour respectively. From proximate composition
analysis and sensory evaluation of prepared cakes, WJC3 was found to contain a higher amount of protein, 13.50% and greater
acceptability. Microbiological analysis showed that in WJC3 the presence of microorganisms (Total Viable Count, Coli form
and Yeast &Mould) was within the range for safety indication of bakery products. So, the protein supplementary food using
JES flour is completely safe to eat without using any preservatives.
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1. Introduction

In public perception, importance of Food Science and  countries like Bangladesh. As a result, development of
Nutrition is very high in the modern world. Lack of nutrition = ‘nutritional value added foods’ is essential. Jackfruit is the
is increasing rapidly day by day specially in developing  most popular tropical fruit with high nutritional value. It is
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the largest edible fruit in earth [1, 2]. Jackfruit pulp is eaten
fresh and used in fruit salads [3]. But jackfruit seeds are less
popular as vegetable and are eaten when boiled or roasted.
These are believed to be digested with difficulty [4]. The
nutrient composition of jackfruit seed is similar to that of
grains [5, 6]. The seeds are rich source of carbohydrates and
proteins and good source of fiber and vitamins [7].

Among the nutrients, protein plays a significant role in
human body. Next to water, protein is the major component
of body tissues. It is the essential nutrient for growth. In the
human body, proteins are broken down into amino acids
which are used as precursors to nucleic acids, co-enzymes,
hormones, immune response, cellular repair, and other
molecules essential for life. Jackfruit seed protein contains
both essential and non-essential amino acids which impart
their specific function [8, 9].

This major nutrient source is wasted every year because
people think that fresh seeds cannot be kept for a long time
[7]. But flour of jackfruit seed can be stored for a long period
and utilized for varied applications [10]. In developing
countries, malnutrition is caused due to inadequate
consumption of protein. To minimize this malnutrition,
exploration and evaluation of non-conventional cheap protein
sources is important [11]. The utilization of jackfruit seeds as
protein-rich supplementary food source could be one of the
best solutions in this regard. It could be used in balanced
diets and functional foods without any concern for health risk
[12]. The jackfruit seed may be blended with wheat flour to
explore a low cost alternative raw material for bakery and
confectionary products [13].

A Protein supplementary food is the food that provides
protein which may not be consumed in sufficient quantities.
Cake is a common and popular food among people especially
to children. So, it is a convenient food on the way to protein
supplementation. Incorporation of jackfruit seed flour in the
preparation of cake will bring new taste and flavor. But taste,
color and aroma is not enough for the acceptability of a food
to people. Besides these, microbial quality is the most
important characteristics of a food to be safe to eat. Lectins,
the carbohydrate binding proteins of jackfruit seeds, have
potential antimicrobial activities [14]. So, preparation of cake
by mixing jackfruit seed flour and wheat flour may be safe
microbiologically without using any preservatives.

In this study, our aim was to determine the nutritional and
mineral composition of jackfruit seeds and amino acid
composition of its isolated protein. We wanted to develop a
protein enriched supplementary food, to observe its nutrition
value and susceptibility towards microbial attack.

2. Materials and Methods
2.1. Preparation of Jackfruit Seed Flour

Jackfruit seeds were bought from local market of Dhaka,
Bangladesh. The brown coats of seeds were peeled off and
then sliced into small pieces. Then they were dried in hot box
oven at 55°C for three days. The seeds were formed into fine

powder by using a commercial blender. Then the jackfruit
seed (JFS) flour were stored in refrigerator (at 4°C) until they
were used for analysis [15].

2.2. Proximate Composition Analysis of Jackfruit Seed
Flour

Proximate analysis of any food sample involves analysis of
its total moisture content, crude ash, crude protein, crude fat,
crude fiber, total carbohydrate, and total energy value.

2.2.1. Total Moisture Content Analysis

Total moisture content of JFS flour was determined
according to the procedure described in AACC (2000)
method No. 44-15A as mentioned by Ileleji et al. [16]. The
pre-weighted JFS flour sample was placed in a pre-weighted
china dish and dried in hot box oven with fan at 105°C for 4-
5 hours for removing total moisture of sample. Then total
moisture content was determined as follows:Moisture (%) =
[{(Wt. of original sample — Wt. of dried sample) / Wt. of
original sample} x 100]

2.2.2. Crude Protein Analysis

The powdered JFS flour sample was tested for crude
protein content according to the Kjeldahl’s method as
reported by JM Lynch et al. [17] which involved protein
digestion and distillation. In digestion stage, 2.0 g JFS flour
was digested by 15 -20 ml of 98% sulfuric acid in a 250 ml
Kjeldhal flask, 1 g of digestion mixture added to act as
catalyst. The resulting mixture was subjected to heat in the
digestion chamber until it become transparent followed by
normal cooling. The cooled digest was transferred into a 100
ml volumetric flask and made up to the mark with distilled
water. In a Markham distillation apparatus 5.0 ml digest was
taken via a small funnel aperture. This funnel and the inner
surface of the apparatus were washed with sufficient amount
of distilled water followed by the addition of 3-4 drops of
phenolphthalein and 5 ml of 40% (W/V) NaOH solution. In a
100 ml conical flask 5 ml of 2% boric acid and 1 or 2 drops
of mixed indicator was taken and placed under the condenser
such that the condenser tip was under the liquid. The digest
in the condenser was steamed through until enough
ammonium sulfate was collected. The Boric acid with
indicator solution changed color from red to green showing
that all the ammonia liberated had been trapped. The solution
in the receiving flask was titrated against 0.063 N
hydrochloric aciduntil the appearance of purple color. Also, a
blank was run through along with the sample. After titration,
the% nitrogen was calculated using the formula: % Nitrogen
= (Vs—=VB) x M acid x 0.01401 x 100 W. Where, Vs =
Volume (ml) of acid required to titrate sample; VB = Volume
(ml) of acid required to titrate the blank; M acid= Molarity of
acid; W=Weight of sample (g).

2.2.3. Ash Content Determination

Ash is an inorganic residue remaining after the material
has been completely burnt at a temperature of 550°C. It is the
aggregate of all non-volatile inorganic elements. According
to AOAC Official Method 942.05 used by NJ Thiex et al.
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[18], 8 g of finely ground dried sample was weighed into a
porcelain crucible and incinerated at 550°C for 6 hr in a
muffle furnace until ash was obtained. The ash was cooled in
desiccators and reweighed. The% ash content in the sample
was calculated as follows: Ash (%) = (Wt. of ash / Wt. of
sample taken) x 100

2.2.4. Crude Fiber Determination

Crude fiber content was determined using the method
described by M Jrgen [19]. Based on AOAC Official Method
978.10 with some necessary modification. 2 g fat free sample
of JFS flour was taken into a fiber flask and 100 ml of 0.255
N H2S04 was added. Then the mixture was heated under
reflux with heating mantle for one hour followed by filtering
with a fiber sieve cloth. 100ml of 0.313 M NaOH was added
to the residue obtained and heated under reflux for another
one hour. The mixture was filtered again through a fiber
sieve cloth with subsequent washing with 10 ml of acetone
and 50 ml hot water. The residue was dried in an oven
overnight at 150°C. The oven dried crucible containing the
residue was cooled in a desiccators and latter weighted (W1)
for ashing at 550°C for 4 hours. The crucible containing
white and grey ash (free of carbonaceous material) was
cooled in a desiccator and weighted to obtain W2. The% of

crude fiber was calculated as follows-Fiber (%) = [{(W1 —
W2) / Wt. of sample} x 100].

2.2.5. Crude Fat Analysis

The crude fat in the powdered sample was determined
using Soxhlet extraction method (AOAC Official Method
920.39) as mentioned by NJ Thiexet al. [20]. In this
extraction method, fat is extracted with petroleum ether.
Samples (3.0 g) weighed accurately into labeled thimble and
150 ml of petroleum ether (boiling point 40-60°C) was taken
in a 250 ml boiling flasks. The extraction thimbles were
plugged tightly with cotton wool. After that, the Soxhlet
apparatus was assembled and allowed to reflux for 24 hrs.
The thimble was removed with care and petroleum ether
collected from the top container and drained into another
container for re-use. After that, the boiling flask was heated
in a hot air oven until it was almost free of petroleum ether.
After drying, it was cooled in desiccators and weighed.

2.2.6. Determination of Total Carbohydrate

The total percentage carbohydrate content in the jackfruit
seed flour sample was determined by the difference method
[21]. This is calculated as follows:

% carbohydrate = 100 — (% moisture +% crude fiber +%protein +% lipid +% ash)

2.3. Mineral Analysis of Jackfruit Seed Flour

Figure 1. Flow Chart for protein isolation from jackfruit seed flour.

This method is based on ion-exchange chromatography
[22]. At first, accurately weighted JFS flour sample was
heated at 800°C for 6 hr in a muffle furnace. Then 2 mL
conc. HNO3 was added to the sample and heated to
evaporate. Then 10 mL conc. HClwas added and heated for
10 min. The sample was then filtered and volume up to 100
mL. From the filtrate 10 mL was taken to dilute again in a
100 mL volumetric flask. The sample then analyzed by
Thermo Scientific DionexlonpacTMICS-1600 column (4 x
250mm) based on ion-exchange chromatography.

2.4. Isolation of Total Protein from Jackfruit Seed Flour

Total protein isolation was done by "alkaline extraction and
isoelectric precipitation” technique. The principle of this
method is to dissolve the protein in alkaline aqueous solutions
in specific pH at 7.0, 8.0, 10.0, 11.00 and 12.00. Then adjusted
the solution pH with acid (HCI) until the isoelectric point was
attainedand then separated out the protein isolates [23]. The
protein content was calculated after nitrogen analysis by
Kjeldahl Method using the conversion factor of 6.25. The
protein extraction rate was as: Extraction rate% = Total protein
after extraction/ Total original JFS proteinx100%.

2.5. Amino Acid Analysis of Isolated Protein

Amino acid profile of the isolated protein was determined
by the help of the method described by Bao Yang et al. [24]
with some modifications. Freeze dried isolated protein
sample was taken and a fine paste was made by mortar and
pestle using 6N HCIl and filtered through whatman no. 1 filter
paper and take it in 250 mL round bottom flask. The flask is
then placed in a heating mantle at 1100 C for 22 hours for
hydrolysis of protein. After hydrolysis, the solution was kept
in a evaporating dish to evorapateHCl on water bath. It was
then filtered through Whatman no. 1 filter paper in a 25 mL
volumetric flask with 0.1 N HCIL. The 25 mL solution was
kept as Stock solution. Again the stock solution filtered
through 0.45 pum syringe filter. Then the stock solution and
standard solution were run through the amino acid analyzer.
The calculation was done by using following formula:
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Concentration of Amino Acid =

Area of Sample

x Concentration of standard

Area of Standard

2.6. Analysis of Cake Prepared From Jackfruit Seed Flour

2.6.1. Preparation of Cake

Six sets of cakes were prepared by blending wheat flour and
jackfruit seed flour at different ratio to determine their proximate
composition and then select the best cake rich in protein and
other nutritional value. The amount of the ingredients used for
these cake preparations are given in Table 1:

At first egg, soya bean oil, sugar and baking powder were
mixed manually. Then the mixture of wheat flour and
jackfruit seed flour were added in the mixture. Again mixed
them thoroughly till all the ingredients give a fine slurry.
Then placed it in a baking die for cake and baked for 20
minute at 180°C at a micro-oven. After the preparation of
cake, it was packed in aluminum foil paper and stored.

Table 1. Component and their amount used in Cake preparation.

Component Amount

50:0 (WC),40:10 (WJC1),30:20 (WJIC2),

Wheat Flour: Jackfruitseed 5.5 wic3) 2030 (WIC4), 15:35

flour (WICS) respectively in gm.
Sugar 15gm

Egg 2 piece

Edible oil 20ml

Baking Powder 30mg

2.6.2. Proximate Composition Analysis of Cakes
Proximate composition of prepared six sets of cake was
done by the methods mentioned in section 2.2.

2.6.3. Sensory Evaluation of Cake

Sensory evaluation was done on the basis of Nine Point
Hedonic Scale (Table-2) rating to determine the preference in
color, flavor, taste and overall acceptability [25]. 6 sets of cake
have been subjected to sensory evaluation test in order to
identify the most desirable product for consumption. 6 members
were chosen from the Department of Applied Chemistry and
Chemical Engineering, Noakhali Science & Technology
University, Noakhali. The consumers were instructed to first
evaluate each sample bysniffing alone and then by tasting. The
intensity of perceived odor was rated as flavor. Consumers
rinsed their mouths with water after tasting each sample.

Table 2. Hedonic 9-point scale.

Parameter Point

Dislike extremely
Dislike Very Much
Dislike moderately
Dislike Slightly
Neither like or dislike
Like slightly

Like moderately

Like Very Much

Like extremely

O 00 9 AN AW N =

2.7. Microbiological Assessment of Cake

Bakery products are needed to be microbiologically stable
and safe to eat. Three tests are mostly important to declare a
product is stable microbiologically [26]. These tastes are:

Aerobic Meshophilic Count (Determination of Total
Viable Count)

Pour Plate Techique (Estimation of yeast &mould) &

Most Probable Number Method (Estimation of Coliform)

2.7.1. Aerobic Meshophilic Count

This method is used to indicate total viable count (TVC)
for quality assessment of the cake. At first 90 ml of diluents
(Saline Water 0.85%) was added with 10+0.1 gm accurately
weighted cake sample in a sterile blended jar and blended
about 2 minutes at approximately 8000 rpm [26, 27]. A
decimal dilution was prepared by following the ratio 1:9 for
food homogenate and diluents respectively. 1 ml of food
homogenate was pipetted into 9 ml of diluents containing a
tube. From first dilution 1 ml was transferred into a tube
containing 9 ml diluents for second dilution. All dilutions
were shaken for 25 times in 30cm (1 ft) arc within 7 sec.
Then 1 ml of each dilution was pipetted into separate
appropriately marked petri dishes. 12-15 ml Agar solution
was added (45 £ 1°C) to each plate within 15 min of original
dilution. Then it was allowed to solidify. The samples were
incubated at 35°C for 48 hours. After incubation, all the

¥C

(N1+0.1N2)D

Where, ),C = the sum of colonies counted on all the dishes
retained; N1= the no. of dishes retained in the first dilution;
N2= the no. of dishes retained in the second dilution; D= the
dilution factor corresponding to first dilution [28].

colonies were counted as per given formula:N =

2.7.2. Pour Plate Technique (Estimation of Yeast and Molds
in Cake)

Diluted samples were prepared by the method described in
section 2.7.1. Then 1 ml of each dilution was pipetted into
separately marked petri dishes. After that 10-12 ml of acidified
Poly Dextrose Agar, pH 3.5 (by 10% tartaric acid) was added
(45 £+ 1°C). Diluted samples and agar medium were mixed and
allowed to solidify [29, 30]. Then they were incubated at 25°C
for 7 days and observed everyday to mark colonies. Counted
colonies were multiplied by the inverse of the corresponding
dilution and resulted as yeast and mould count per gm.

2.7.3. Most Probable Number Method for Coliform Test
Coliform present in food is mostly determined by the Most
Probable number method. Similar method was followed to
prepare diluted samples as in section 2.7.1. Then each of three
tubes of Lauryl Tryptose (LST) broth (containing inverted
Durham tubes) was inoculated with 1ml of food homogenate
(1:10, 1:100, 1:1000) respectively. Inoculated LST tubes were
then incubated at 35+0.50 C After 24hour, gas production was
observed in the tube. Production of gas gives positive result for
the presence of coliform. Absence of gas implies the negative
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results for coliform in food sample [31-33].

3. Results and Discussion

3.1. Proximate Composition Analysis of Jackfruit Seed
Flour

The proximate compositions of studied Jackfruit Seed Flour
are given in Table-3. Carbohydrate and moisture was found in
higher amount, 42.49% and 39.22% respectively. According to
our study, crude protein content in jackfruit seed flour (JFS) is
16.01%. Awal et al. (1991) reported 5.69% proteinin JFS
which was much lower than the findings of the present work
[34]. Kumar et al. (1988) found that, protein content of two
varieties of JFSwas within range of 17.8-18.3% which is
slightly higher than present study [35]. Content of protein
varied from 13.13-18.13% among the three types of jackfruit
seeds (Khaja, Gala and Durosha) from the research revealed by
Abedin et al. (2012) [7]. Besides, in our study fat, fiber and ash
was also found in small amount. The variations of our results
with that of others may be caused due to different seed
varieties, environmental condition and other geological factors.

Table 3. Proximate composition Jackfiuit Seed Flour (values are mean +
standard deviation for three replications).

Component Amount (%)
Crude Ash 1.3040.10%
Carbohydrate 42.4940.21%

3.2. Mineral Analysis of Jackfruit Seed Flour

Mineral contents in JFS flour were quantified by ion
exchange chromatography. The chromatogram is shown in
figure-2 and the corresponding values are given in table 4.

Table 4. Mineral Composition of jackfruit Seed Flour in mg/100gm.

Component Amount (mg/100gm)
Lithium 0.05

Sodium 38.41

Ammonium 12.33

Potassium 705.71

Magnesium 115.85

Calcium 96.75

In our study, the value of potassium (705.71 mg/100gm),
calcium (115.85 mg/100gm) and magnesium (96.75 mg/100gm)
were present in much higher quantity than the other minerals.
On the other hand, the value of calcium and magnesium were
found within the range of 0.02-0.38 & 150.00-210.00
mg/100gm for three varieties of seed according to the report of
Abedin et al. (2012) [7]. The Na/K ratio less than one is
recommended by doctors and important for prevention of high
blood pressure. In JFSflour, Na/K ratio was found less than one
(0.054). So, it is expected to reduce high blood pressure along

Component Amount (%)
Moisture Content 39.22+0.18%
Crude Protein 16.01£0.11% ; 3 . .
Crude Fat 0.98+0.02% with the other functions of its minerals [36].
Crude Fiber 3.5640.14%
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Figure 2. Chromatogram of mineral analysis of jackfruit seed flour.

3.3. Isolation of Protein

In alkaline condition, extraction rate of protein for food
stuffs increased with the increasing of pH value [37, 38]. But
present study shows that in case of jackfruit seed flour
protein, extraction rate is highest at pH-10.00 but after pH-10
extraction rate decreases with increasing the pH value. The

extraction rate is found 63.71%, 67.45%, 89.94%, 78.25%,
75.07% for pH value 7.00, 8.00, 10.00, 11.00 & 12.00
respectively. Denaturation of proteinat excess alkaline
condition could be the probable cause of the decrease of
protein extractability [39]. The isoelectric point at which the
extracted protein precipitated was found pH-1.63.
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3.4. Amino Acid Analysis of Isolated Protein

The protein isolated from jackfruit seed flour was analyzed
to detect and determine the content of amino acid present in
the protein. Seven essential and six non-essential amino acids
were found in JFS protein. Table-5 shows that JFS flour
protein contains highest percentage of lysine (10.30%) and

lowest percentage of valine (1.73%). We also found that
8.61%, 6.73%, 4.82%, 3.90% and 1.92% of isoleucine,
leucin, methionine, threonine and histidine respectively
present as essential amino acid. Among the non-essential
amino acid aspartic acid, arginine, glutamic acid, serine,
glycine andtyrosine were found 4.80%, 2.44%, 4.34%,
4.46%, 4.94%, and 6.67% respectively.

Table 5. Contents of amino acid present in total protein of jackfruit seed flour.

SL. No. Essential Amino Acids Amount (%) Non-essential Amino Acids Amount (%)
0l. Lysine 10.30 Aspartic Acid 4.80

02. Isoleucine 8.61 Arginine 2.44

03. Leucine 6.73 Glutamic Acid 4.34

04. Methionine 4.82 Serine 4.46

05. Threonine 3.90 Glycine 4.94

06. Valine 1.73 Tyrosine 6.67

07. Histidine 1.92

3.5. Proximate Composition and Mineral Analysis of Cakes

Different proportion of jackfruit seed flour and wheat flour
were mixed and the proximate compositions of the blends
were analyzed to select the highest nutritional value added
cake. The blends of wheat flour and jackfruit seed flour used
for preparing cakes were SO0(WC), 40:10(WIC1),
30:20(WJC2), 25:25(WJC3), 20:30(WJC4), 15:35(WIJC5)
respectively. Comparative  assessment of  nutritional

composition of cakes showed that moisture content is similar
in all the cakes in which WC contain higher amount
(30.46%) and WIC1 contain lower amount (28.15%) of
moisture. The highest amount of crude protein content
(13.50%) was foundin WJC3. The other cakes WC, WIC1,
WIC2, WIC4 and WICS5 contain 8.85%, 10.05%, 12.55%,
12.75% and 12.65% crude protein respectively.
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Figure 3. Proximate composition analysis of different blended cakes of wheat flour and jackfruit seed flour in percentage.

The crude fat of all the cakes were in range of 10-12%.
Although, the crude fiber content of cakes were least in
amount (< 2%) but the figure implies that amount of fiber
increases with increasing the percentage of JFS flour in the
cakes. Similar result was found in case of crude ash which
denotes the increasing amount of mineral content with
addition of JFS flour. Carbohydrate contents were found

48.08%, 50.72%, 48.83%, 44.57%, 45.39%, and 45.46% for
WC, WICI, WIC2, WJC3, WIC4, and WICS respectively.

3.6. Sensory Evaluation of Cake

The sensory evaluation of blended cakes by 9 point
hedonic rating is given in table-6 and figure-4.
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Table 6. Sensory Evaluation of different blended cakes by 9 point hedonic rating.

Sl. No Product code Color Taste Aroma Acceptability
0l wC 5.00+1.41 5.00+1.41 5.30+1.96 6.10+0.75
02. WIC1 4.80+1.16 6.00+1.67 5.50+1.64 6.50+1.37
03. WIC2 4.10+1.60 6.60+1.21 6.16+1.47 7.00+1.26
04. WIC3 6.60+1.50 7.30+1.36 6.33+1.21 7.80+1.16
05. WiC4 7.10+0.75 5.10+£1.16 7.00+0.89 5.33+0.81
06. WIC5 7.50+1.37 3.60+1.63 7.33+0.51 5.00+0.89

The results are expressed as mean + SD(Standard Deviation).
The results showed that in terms of color WICS cake is more
acceptable due to its dark color. But WJC3 got more acceptances
in case of taste and overall acceptability, while aroma of WICS5

is higher than others because of its higher portion of jackfruit
seed flour. But WJCS5 achieved lesser acceptance in taste due to
lack of smoothness. So, by comparing all the results WIC3 is
more acceptable than other cakes.

WIC1 WwIC2

Sensory Evaluation

wildll

¥ Color ®Taste = Aroma ® Acceptability

WIC3

WIC4

WICS

Figure 4. Sensory Evaluation of JFS flour and wheat flour blended cakes by 9 point hedonic rating.

In this study, out of six sets of cakes, WIC3 was not only
the most protein enriched cake but it also contain other
nutritional parameters in appreciable amount. Even on the
basis of sensory evaluation WJC3 revealed the most
acceptable cake by comparing with Cake WC, WIC1, WIC2,
WIJC4, and WJICS. So WIC3 is our desired protein enriched
supplementary food with higher nutritional value. It is now
important to assess its susceptibility towards microbial
attack.

3.7. Microbiological Analysis of WJC3 Cake

It is most important that a food sample must have to be
microbiologically stable and safe to eat. To ensure the
stability and safety the cake WIJC3 was analyzed
microbiologically. Microbiological analysis results are shown
in table-7. The results showed that this cake contains 5000
cfu/g total viable count which is within the range for safety
indication of bakery products 10,000cfu/g [40]. The results
for E. coli and Yeast & Mould test for a cake is found nil for
the cake sample. So, the cake prepared by blending wheat
flour and jackfruit seed flour are microbiologically safe for
human consumption in spite of no externally added
preservatives used for its preparation.

Table 7. Microbiological Analysis of WJC3 Cake.

Microorganism Amount
Total Viable Count 5000cfu/gm
Coli form Nil/gm
Yeast &Mould Nil/gm

4. Conclusion

The main focus of the present research was to utilize the
JFS flour with higher nutritional worth to develop a protein
enriched supplementary food. The nutritional composition
was analyzed by the methods of Association of Official
Analytical Chemists (AOAC). The JFS flour contains
42.49% carbohydrate and 16.01% crude protein along with
other nutrients in appreciable amount. This significant
amount of protein was isolated by alkaline extraction and
isoelectric precipitation (pH-1.63) technique. The amino acid
profile revealed that the isolated JFS protein contain 13
amino acids. Lysine (10.30%) and tyrosine (6.67%) were
present in highest amount out of 7 essential and 6 non-
essential amino acids respectively. Jackfruit seed flour was
utilized along with wheat flour at different proportion to
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prepare 6 sets of cakes whose nutritional compositions were
also analyzed. Among six sets of cakes WJC3 (JFS flour,
25g: wheat flour, 25g) was found to contain the highest
amount of protein and it was rated as the best cake in terms
of sensory evaluation. This cake (WJC3) also showed a good
response in microbial test which means that it is completely
safe to eat without using any preservatives.

The results of this study will highly inspire people to
utilize jackfruit seed flour in food preparation particularly in
cake, a bakery product. Since cakesare consumed by all ages
of people, so, one of the most convenient ways to utilize
jackfruit seed flour is to prepare supplementary food like
cake which can eventually minimize protein malnutrition
among the people in a developing country like ours.
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