Promotion of The Food uses of Jackfruit (Artocarpus Heterophyllus) through Jam
production.

Abstract

Background: Jackfruits are seasonal fruit with high moisture content which predisposes them to
spoilage. They are rich sources of dietary fiber, vitamins, minerals, antioxidants, phytochemical
and also contains pectin. Objective: The objective of the study was to determine the nutrient,
microbiological and sensory properties of jam made from jackfruit pulp. Method: The: jam was
produced using Ihediohanma et al. (2014) method and commercial jam used as control. The
nutrient, microbiological and sensory properties was determined using standard method. Result:
The result obtained from the proximate composition of the jackfruit jam were 73.40%, 1.74%,
1.60%, 0.40%, 3.10%, 19.76% and 89.60KJ for moisture, protein, fibre, fat, ash, carbohydrate
and energy. The minerals value of the jackfruit jam were 1.46mg, 0.82mg, 25.64mg, 22.01mg,
38.20mg, 29.00mg, 272.00mg and 12.00mg for .iron, zinc, copper, magnesium, calcium,
phosphorus, potassium, and sodium. The microbial count showed that jackfruit jam and
commercial jam had 16.76 cfu/g and 52.00cfu/g, and 20.34 cfu/g and 41.00 cfu/g for total plate
count, and fungi count respectively. The sensory properties of the jackfruit and commercial jam
were 8.50 and 7.50, 8.50 and 6.50,.8.50 and.7.50, 6.50 and 7.50, 8.50 and 8.50, and 8.50 and
6.50 for taste, flavor, appearance, consistency, colour and general acceptability respectively. The
physicochemical properties showed. that the pH were 3.25 and 4.50, TA 0.62g and 0.69g, and
TSS 66.0°brix and 69.0°brix for jackfruit jam and commercial jam respectively.

Conclusion:«= The. use of jackfruit in jam production is one way of conserving it from its
perishable nature.and extend its food use, thereby producing a highly acceptable jam with high

nutrient content.
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1.0 Introduction

Jam is a product made from whole fruit, cut into pieces or crushed. The fruit is heated with sugar
and water to activate the pectin in the fruit [1]. Generally, jam is produced by taking mashed or
chopped fruit or vegetable pulp and boiled with sugar and water until a suitable consistency is
obtained [2]. Jam varies in their nutritional and organoleptic properties as a result of different



process technology and types of fruit and vegetable used [3]. A good jam has the following
attributes: even consistency without distinct pieces of fruit, good fruit flavor, bright color, semi-
jelled texture, easy to spread and have no free liquid, because it is neither a solid nor a liquid [4].
Jackfruit is one of the most commonly consumed foods in Sri Lanka from the ancient time. It is a
non-seasonal fruit and had a major contribution to the food supply of the people and their
livestock when there were short supplies of staple food [5;6]. It is mainly referred to as poor
man’s food [7]. Jackfruit contains vitamin A, vitamin C, thiamin, riboflavin, calcium, potassium,
iron, sodium, zinc, and niacin among many other nutrients. Jackfruit has-a low caloric value of
94 calories [8].

Many jackfruit products have been developed, notably jackfruit juice, candy,.and a fruit bar from
ripe jackfruit. Unripe jackfruit pulp can be made into flakes, which can be preserved for a long
time. The fruit pulp can be used to make jam. Many other fruit jams-in supermarkets are mixed
with a generous amount of sugar, which increases-the risk for diabetes. On the contrary, jackfruit
is full of natural sugars and low in calories making it an ideal food source to reduce body weight.
The seeds may be boiled, or roasted and eaten-or boiled and preserved in syrup like chestnuts.
Roasted, dried seeds are ground to make flour that is blended with wheat flour for baking [9]. In
addition to its ripe fruit, which has a unique flavor, the jackfruit seed is widely consumed as a
dessert or an ingredient in-Asian culinary preparations. The jackfruit seeds are used in cooked

dishes and its flour is used for baking.

It has been reported that, in the developing countries like Nigeria, farmers suffer high postharvest
losses of fruits and vegetables most especially during harvest time. This could be attributed to
non-availability of storage facilities which normally involve large capital outlay, nonchalant
attitude of government on agriculture, illiterate farming population among others. Processing
these perishable produce into finished product such as jam, juice etc is one way of addressing
these problems. This would minimize losses, optimize profit and provide variety of products
before the consumer. Furthermore, what is obtained commercially in the market is jam made of
pineapple, strawberry, cherry etc which contains too much sugar. Hence, jackfruit has been
recommended as a high sugary fruit, which will help reduce the sucrose composition of the jam



and thereby increases the natural nutrients instead of the chemical refined sweetener in

commercial jam products.
Source of Raw Materials

The jackfruits and other ingredients (sugar, pectin and citric acid) used for the study was

purchased from Obollo Afor Market, Udenu Local Government, Enugu, Enugu State Nigeria.
Sample Processing
Preparation of Jackfruit Pulp

The jackfruit pulp was prepared according to the method of Ihediohanma et al.[10] with slightly
modification. A big round head of Jackfruits of about seven kilogram. (7kg) was washed
thoroughly with portable water and peeled with clean stainless steel knife and afterward cut into
small sizes. The seeds were carefully removed using the same knife, and the peeled jackfruit was
slice then blended using Kenwood blender Model 50241D. The. juice from the jackfruit was
sieved with muslin cloth and the resultant fruit pulp packaged in plastic bowls and kept in a

refrigerator.

Formulation of Samples

The Jackfruit pulp was thoroughly mixed together with its juice in the ratios of 90:10%, 80:20%,
70:30%, 60:40% and 50:50% of pulp to the juice in a Kenwood blender and used to produce the
jam.

Preparation of Jam

The jam.samples was prepared using the modified method of lhediohanma et al. [10]. Five
hundred and fifty-millilitres (500ml) of water to 550g of sugar was used to prepare sugar syrup.
The syrup was boiled at 100°C and 4g of citric acid was added, and allowed to boil again until a
slippery feel to gel formed, the acid was placed to cool. Four hundred and fifty grams (450g) of
the fruit pulp was concentrated and the prepared syrup added while boiling, it was allowed to
cook on constant boiling/stirring and the gelatinization temperature and the time was taken and
recorded. At the end, the prepared jam was carefully poured in steam sterilized jam bottles and
corked immediately and the jam was allowed to cool.

Chemical Analysis



The proximate composition of the samples was determined in triplicates using the method of
AOAC [11].

The minerals were determined from the samples according to the dry ash extraction method of
AOAC [12].

Microbiological Analysis
Preparation of Media

Potato Dextrose Agar (PDA) and Nutrient agar (N.A) were used as media. They were prepared
using instruction manual. The mean counts of bacteria in colony forming fruits per gram of

samples were determined.
Method of Cultures preparation.

The samples were diluted after maceration under aseptic conditions serially. The appropriate
dilution was inoculated on the two agar media. The fungi were inoculated on Potato Dextrose
Agar (PDA) at 28 + 2°C for 24 hours while bacteria were inoculated on Nutrient Agar for 24 -48
hours. Colonies on plates were counted and the dilution factor was multiplied.

Identification of isolates

Inoculation was aseptically transferred from 10 into plates of respective media using a pour
plate technique and it was gram stained. The isolates were purified by repeated pouring on their
respective media. Bacteria plates were
incubated at 37°C for 24 hours and identified to the genus level by colony and cell morphology
and biochemical tests according to 25°C for 72 hours. A 24 hours old culture was prepared from
each plate for identification purposes, bacteria isolates were identified based on their cultural
characteristics, gram staining reaction and various identifications tests. The isolates were
identified using their cultural and morphological characteristics which were of vital importance

in this process and were thus observed. Biochemical tests were also carried out.



Procedure for Total Plate Count

All glass ware were sterilized in an area (the media nutrient agar) was prepared by weighing 79
and was dissolved in 250ml of distilled water, it was then sterilized in the oven and was allow to
cooled to 450c, the serial dilution of the four samples were carried out by pipetting 1ml of each
of sample to already measured 9ml diluted water into a test tube labeled 10* — 10° and was
covered with non-absorbent cotton wool to avoid contamination. Apprximately,1ml from 10* of
each sample was aseptically transferred into a sterile Petri dish for each plate was covered
immediately. Approximately, 20ml of the cooled molten agar was poured into the Petri dish and
rotated gently for thorough distribution of the inoculums throughout the medium and it was
allowed to solidify, the plate was inverted and incubated at 30°C for 48hours.

Determination of pH

The pH of the samples was determined according to the method of AOAC [12]. About 100 ml of
the filtrate sample was measured using a pH meter.

Determination of Total Titratable Acidity (TTA)

Approximately,10ml aliquots were pipetted and titrated against 0.1mINAOH to phenolphthalein
and point and the acidity was calculated as gram malic acid/100 [12]

Determination of Total Soluble Solid (Brix %)

This was determined through the use of Abbe 60 refractometer corrected to 60°C according to
Pearson [13]. Before use, the refractometer was adjusted to zero readings using distilled water.
Aliquots from the samples were placed on the prism surface of the refractometer and the total
soluble solid directly as the sugar content.

Sensory Evaluation

The jam sample produced were cooled for 2 h at room temperature after preparation and was
evaluated organoleptically by a panel of fifteen (20) semi-trained consumer panelists consisting
of staff and students of the Department of Food Science and Technology, ESUT, Enugu, Nigeria.



The jam samples was separately coded and served to the panelist in white plastic plates of similar
sizes along with slices of bread. The panelists were asked to taste, assess and score the samples
using a nine (9) point Hedonic scale for which 9 is like extremely and 1 is dislike extremely to
rank for the attributes of colour, texture, flavour, taste, and overall acceptability. A cup of
drinking water was also provided to each panelist to rinse his or her mouth after tasting each
sample to avoid residual effect. The panelists was told to evaluate and score the jam samples
based on their acceptability of each sample.

Statistical Analysis

The data generated was subjected to one-way analysis of variance (ANOVA) using Statistical
Package for Social Science (SPSS, version 20) software. Significant means.was separated using
the Turkey’s Least Significance Difference (LSD) Test at p<0.05.

RESULTS

Table 1: Proximate Composition of the samples (%)

Sample Moisture Protein Fibre Fat Ash Carbohydrate Energy

A 53.40°40.17 1.74°40.15 1.60°:0.43 0.40°+0.29 3.10°+0.32 39.76°¢0.22  169.60°+0.32
B 29.86°40.23 2.63%+0.04 2.04°+0.07 3.60%+0.13 2.65°+0.04 59.22"+0.34 279.80°+0.82
C 33.29°+0.51 1.03°40.06 0.04°+0.02 0.48°+0.00 0.07°+0.02 65.09°+0.72 268.80"+0.29

Values are mean + standard deviation of 3.replication
Key A = Jackfruit Jam
B = Jackfruit pulp, C = Commercial Jam.

Table 2: Mineral Composition.of the samples (mg/100g)

Sample Iron Zinc Cupper  Magnesium Calcium  Phosphorus Potassium  Sodium

A 1.46°40.30 0.82°+0.27 25.64°+0.33 22.00°+0.16 38.20°+0.32 29.00%+0.03 272.00°+0.34 12.00°+0.12
B 0.75°+0.03:0.43°+0.11 21.67°+0.22 62.40°+0.56 19.32°+0.40 2.34°+0.03 20.20° +0.12 19.18%#0.32
C 0.21°+0.10 0.16°+0.00 8.23°¢0.04 2.05°+0.05 11.03°+0.28 10.56°+0.36 306.67°+0.81 10.10°+0.51

Values are mean + standard deviation of 3 replicate determination.
Key A = Jackfruit Jam
B = Jackfruit pulp, C = Commercial Jam.



Table 3: Vitamin Composition of the samples (mg/100g)

Sample Beta-Carotene (uQ) Vitamin C Vitamin B; Niacin
A 130.00°+0.46 9.72°40.23 44.00°+0.52 320.00°+0.14
B 130.33%+0.72 12.87°+0.21 52.65%0.06 340.55% +0.22
C 36.38"+0.38 43.66%+0.17 23.67°+0.12 64.90°+0.05
Values are mean + standard deviation of 3 replicate determination.
Key A = Jackfruit Jam
B = Jackfruit pulp, C = Commercial Jam.
Table 4: Microbial Count of Jackfruit and Commercial Jams
Sample Total Plate Count (cfu/g) Fungi Count (cfu/g)
A 16.76%+0.30 20.34"+0.27
B 52.00°+0.08 41.00°+0.65
P-value 0.682 0.751
T-test n=6 n=6
Values are mean + standard deviation of 3 replicate determination.
Key: A =Jackfruit jam
B = Commercial jam
Table 5: Sensory Properties of Jackfruit and Commercial Jams
Sample  Taste Flavour Appearance Consistency Colour General
Acceptability
A 8.5%+0.16 8.5°+0.06 8.5%+0.11 6.5°+0.04 8.5%+0.54 8.5+0.19
B 7.5°+0.50.  6.5°+0.38 7.5°+0.56 7.5%0.25 8.5%+0.03 6.5"+0.67
P-value :0.002 0.041 0.024 0.006 0.00 0.041
T-test n=6 n=6 n=6 n=6 n=6 n=6
Values are' mean + standard deviation of 3 replicate determination.

Key: A = Jackfruitjam
B = Commercial jam



Table 6: Physicochemical Properties of Jackfruit and Commercial Jam

Sample pH Value Titratable Acidity Total Soluble Solid
(9) (°brix)
A 3.25°+0.16 0.62%+0.85 66°+0.42
B 4.50°+0.54 0.69%+0.50 69°+0.83
P-value 0.010 0.001 0.351
T-test n=6 n=6 n=6

Values are mean + standard deviation of 3 replicate determination.
Key: A =Jackfruit jam
B = Commercial jam

Discussion
Proximate Analysis

Table 1 presents the proximate composition of the samples. It had 53.40%, 29.86 and 33.29%
moisture, 1.74%,2.63 and 1.03% protein, 1.60%, 2.04 and 0.04% fibre, 0.40%, 3,60 and 0.48%
fat, 3.10%, 2.65 and 0.07% ash, 39.76%, 59.22 and 65.09% carbohydrate and 169.60KJ, 279.80
and 268.80 energy for A, B and.C.

Moisture: The moisture content of the jackfruit jam was 53.40%. The value of moisture content
recorded in this study was:low when compared to the values (90.8% and 96.3%) recorded by
Umeh and Nwadialu [14] for orange and C. parchycarpa jams, respectively but higher than the
value (33.29%) commercial jam. Naturally, jam is a semi-liquid jelly like paste use as bread
spread. Studies shows that high moisture food has low shelf life and are susceptible to spoilage
microorganism but the sugar used in the production of jam help to extend the shelf life.

Protein: Jam.is known to provide a negligible source of protein [14], this is as a result of the fact
that jam are made from fruits which are poor sources of protein. According to the jams Nutrition
labelling, common ingredients are fruits, sugar, pectin and citric acid. None of the ingredients
used is a good source of protein; hence, the low protein content of jams found in this study. The
value of protein obtain in the jackfruit jam was 1.74%. This value of protein in this study was
similar to the values (1.46% to 1.78%) reported by Eke-Ejiofor and Owuno [15] in pineapple and
avocado jam samples and 1.03% observed in commercial jam. Protein is an indispensable part of



the food for humans as it is the chief constituent of the protoplasm which forms the vital part of
every living cell. Protein repairs body tissue by continuous catabolism in the body and synthesize
new proteins from the amino acids. Plasma protein regulates water balance [16]. Therefore, one

should not depend on jam for the daily protein need which is essential for the body.

Fibre: The fibre content of the jackfruit jam was 1.60% while that of the jackfruit pulp was
2.04%. Fibre is found naturally in plant foods like whole grains, beans, nuts, fruit and vegetables
and is sometimes added to foods or drinks. It helps to regulate the body's use of sugars, helping
to keep hunger and blood sugar in check. The value obtained in this study was. higher than the
value (0.36) reported by Okudu and Ene-Obong [17] in C. parchycarpa. Therefore, jackfruit is a
good source of fibre.

Fat: Fat improves flavour and increases the mouthfeel of foods and it.is a significant factor in
food formulation [18;19]. The fat content of the jackfruit jam was 0.4%. Jackfruit like every
other fruit is not a good source of fat. The value of fat contents.in this study was similar to the
value (0.40%) recorded by Umeh and Nwadialu [14] for C. parchycarpa.

Ash: The ash content of the jam sample was 3.1%. The finding was significantly (p<0.05) higher
than the ash content of commercial jam. (0.07 %). The value is higher than the ash content of
apricot jam and Orange jam (0.2g and 1.2g/100g) [20;21]. Generally, high ash content indicates
that the food is a rich source of minerals.

Carbohydrate: Jam is an excellent.sources of carbohydrates. The carbohydrate content of the
jam was 39%which. is significantly different from the commercial jam 65.06%. It was
comparable with the findings 14g/100 to 48 g/100 g for pineapple and jackfruit jams [15]. High
carbohydrate-content in. commercial jams can be associated with the large presence of sugar (>50
g/ 100 g) as observed from the nutrition labelling on its packaging but the actual value is
65.09%. The lower carbohydrate content of jackfruit is because no sugar was added to it except
the natural sugar in jackfruit.

Energy: The energy content of the jackfruit jam was 169.60KJ while jackfruit pulp was 279.80kj. The
energy content of food is the reflection of protein, carbohydrate and fat value in the food. The
low energy content of the jackfruit jam is as a result of processing and the use of natural sugar in

jackfruit without additive. The body needs energy, which is supplied by the diet in the form of



calories. Energy fuels the body’s internal functions, repairs, builds and maintains cells and body

tissues, and supports the external activities that enable one to interact with the physical world.
Mineral Composition of the sample

Table 2 presents the mineral composition of the samples. The sample had 1.46mg,0.75 and
0.21mg iron, 0.82mg, 0.43 and 0.16mg zinc, 25.64mg, 21.67 and 8.23mg copper, 22.00mg,62.40
and 2.05 mg magnesium, 38.20mg, 19.32 and 11.03mg calcium, 29.00mg, 2.34 and 10.56mg
phosphorus, 272.00mg, 20.20 and 306.67mg potassium and 12.00mg, 19.18 and+10.70mg
sodium for A, B and C.

Iron: The iron content of the jackfruit jam was 1.46mg. There was increase in iron from 0.75 to
1.45mg after processing to jam. This could be from the pot during cooking. Iron is a component
of many proteins and enzymes, notably haemoglobin and cytochrome P450 (a family of enzymes
containing heme as a cofactor that functions as monooxygenases). The recommended daily
allowance (RDA) of iron in adults is between 15, 20-30mg for children and pregnant women
[22].

Zinc: The zinc level (0.82mg/100g) of the jackfruit jam was significantly different from the level
(0.16mg/100g) in the commercial jam. Zinc is needed for the body’s defensive (immune) system
to properly work. It plays a role in cell division, cell growth, wound healing and the breakdown
of carbohydrates. It also enhances the action of insulin [23].

Copper: The copper content of the jackfruit jam was 25.64mg which was higher than the
commercial.jam 8.23mg. The high copper content of jackfruit jam is of interest because copper is
an important mineral for survival. It is found in the tissues of the body and plays a role in making
red blood cells and maintaining nerve cells and the immune system. It also helps the body form

collagen and-absorb iron, and plays a role in energy production [24].

Magnesium: The magnesium content of the jackfruit jam was 22.00mg while that of commercial
jam was 2.50mg. Giampieri et al. [25] reported the Mg content of jackfruit jam (12.5 mg/100 g)
which was lower than the findings of this study. The higher Mg content for jackfruit jam found

in the present study could be attributed to the different in the mineral content of the soil where
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both samples were collected. Magnesium is important for bone formation. The other health
benefits of magnesium include relieving constipation, strengthening of bones, treating health
migraines and also helps to management of diabetes [24].

Calcium: The calcium content of the jackfruit jam was 38.20mg and the commercial jam was
11.33mg. The different in the calcium content may be different in the fruit, location sand age of
the samples used. Calcium is a very important mineral. It is a structural component of bones and
teeth. Calcium plays a vital role in the development and sustenance of strong bones and teeth
(especially in fetus, infants, children and elderly people), regulation of muscular contraction and
relaxation, regulation of absorption of cyanocobalamin (vitamin B;;) [26].

Vitamin Composition of the samples

The vitamin composition of the samples is shown in table 3. The result showed 130.00ug, 130.33
and 36.38ug B-carotene, 9.72mg, 12.87 and 43.60mg vitamin C,.44.00mg, 52.65 and 23.67mg
vitamin B; and 320.00mg, 340.55 and 64.90mg niacin for A, B and C respectively.

Beta-Carotene: The beta-carotene content of the jackfruit jam was 130.00png while that of the
commercial jam was 36.38ug. The high Beta-carotene content of the jackfruit jam is imperative
although there was loss of Beta-carotene from 130.33 in jackfruit pulp to 130.00 in the jam due
to heat during processing. Beta-carotene is a powerful antioxidant. Beta-carotene is converted
into vitamin A (retinol) in the body. The body need vitamin A for good vision and eye health, for
a strong immune system, and for healthy skin and mucous membranes [27]. High consumption
of vitamin A is toxic, but the body can converts beta-carotene to vitamin A depending on the
body need [25].

Vitamin C: The vitamin C content of the samples were 9.72mg jackfruit jam, 12.87mg jackfruit
pulp and 43.60mg commercial jam. The vitamin C content of the jackfruit jam is lower than the
result of the commercial jam. The lower level of the vitamin C content of jackfruit jam compared
to the pulp is not a surprise because vitamin C is water soluble and heat labile. The result is in
line with the report of Uckiah et al. [28] who observed that processing of fruits into jams was
revealed to be most damaging towards vitamin C. Vitamin C (ascorbic acid) is needed for the
repair of tissues in all parts of the body. The important functions of vitamin C include the

formation of protein used to make skin, tendons, ligaments, and blood vessels for healing
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wounds and forming scar tissues, for repairing and maintaining cartilage, bones, and teeth and
aid in the absorption of iron [29]. Valente et al. [30] reported that vitamin C is integral in

biochemical process in human body and also a potent antioxidant.

Thiamin: The thiamin (Vitamin B;) content of the jackfruit jam was 44.00mg and that of the
pulp and commercial jam were 52.65 and 23.67mg respectively. The findings was higher when
compared with the thiamin content of grape, strawberry and blueberry jam (0.02-0.03 mg/100 g)
[20]. Likewise Ismail et al. [31] reported that the thiamin content of guava to be of similar range
(0.06 mg/100 g). The high content of thiamin in both the jackfruit jam and pulp shows that it is a
good source of vitamin B;. Thiamin is essential for glucose metabolism, and plays a key role in

nerve, muscle, and heart function [25].

Niacin: The niacin (vitamin Bs) content of the jackfruit jam was 320.00mg and that of jackfruit
pulp and commercial jam were 340.55 and 64.90mg/100g. The result-is in line with the findings
of Leccese et al. [32] who reported that jackfruit-is.a rich source of vitamin B3 (niacin). Niacin is
essential in the treatment of cardiovascular disease and prevent progression of atherosclerosis
[33]. It is used by the body to convert food into energy.

Microbial Count of Jackfruit and:Commercial Jam

Table 4 presents the microbial count of the jackfruit and commercial jam samples. The jackfruit
jam had 16.76c¢fu/g total plate count and:20.34cfu/g fungi count while the commercial jam had
52.00cfu/g total plate count and 41.00cfu/g fungi count.The P-value of the samples showed that
there was significant (p>0.05)_different between them in both total count and fungi count

respectively

Total Plate Count: The total plate count of the jackfruit and commercial jam were 16.76cfu and
52.00cfu respectively. The result indicates that micro-organism was lesser in the jackfruit jam
than the commercial jam. The finding could be as a result of the different quality techniques in
handling of the raw materials during jam making. However, the total plate counts do not exceed
the standard (%106 cfu/g) (ICMSF, 2002). The reduction in the microbial levels may be due to
the intense heat application involved in jam production as well as the high pH and the sugar
content of the product which act as preservative.
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Fungi Count: The total fungi count of the jackfruit and commercial jam were 20.34cfu and
41.00cfu respectively. However, the total plate counts do not exceed the standard (x106 cfu/g)
[34]. The reduction in the microbial levels may be due to the intense heat application involved in

jam production as well as the high pH and the sugar content of the product
Sensory Properties of Jackfruit and Commercial Jam

The sensory properties of jackfruit and commercial jam is shown in table 5. The jackfruit jam
scored 8.5 in taste, 8.5 in flavour, 8.5 in appearance, 6.5 in consistency, 8.5.in colour and 8.5 in
general acceptability whilst the commercial jam scored 7.5 in taste, 6.5 in flavour, 7.5 in
appearance, 7.5 in consistency, 8.5 in colour and 6.5 in general acceptability. The P-value of the
samples showed that there were significant (p<0.05) different between them in taste, flavour,
appearance, consistency and general acceptability.

Taste: The taste of the jackfruit and commercial jam were 8.5 and 7.5 respectively. Taste is the
primary factor that determines the acceptability of any product, which has the highest impact as
far as market success of the product is concerned [35].-The result revealed that the commercial
jam is more sugary but the panellist rated jackfruit jam higher in terms of taste.

Flavour: The flavour of the jackfruit and commercial jam were 8.5 and 6.5 respectively. Flavour
is a complex mixture of volatile compounds whose composition is specific to species and often
variety [36]. The high score observed on the flavour of jackfruit jam is expected because
jackfruit has a natural unique and sweet flavour accrued to it. Sample A was rated like extremely
while sample B was rated like moderately.

Appearance:. The appearance of the jackfruit and commercial jam samples were 8.5 and 7.5
respectively. Appearance is an important sensory attribute of any food because of its influence
on acceptability [2]. Appearance according to Sharrif et al., [36] is the first characteristics
perceived by the human senses which plays important role in the identification and final
selection of food. The variations in the appearance of the samples could be due to the raw
materials used in the jam production. Sample A was rated like extremely while sample B was
rated like very much.
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Consistence: The consistence of the jackfruit and commercial jam samples were 6.5 and 7.5
respectively. Food consistence is perceived by the consumer as an assessment of product
freshness, for example, bread crispiness, vegetable hardness, or jam spreadability [35]. In turn,
the lack of these features suggests poor quality and may make the product unacceptable. The
consistence significantly affects the final assessment of food product. Improper texture can make
the product unacceptable to the consumer, even if it tastes very good [37]. Sample A was rated
liked moderate while sample B was rated liked very much.

Colour: The colour of the jackfruit and commercial jam samples were 8.5 and 8.5 respectively.
The most important attribute of any food's appearance is its colour, especially when it is directly
associated with other food-quality attributes, for example the changes that take place during the
ripening of fruit or the loss in colour quality as food spoils or becomes stale [36].The mean rate

for colour of the two samples were 8.5 which means like extremely.

General Acceptability: The overall acceptability-of the jackfruit.and commercial jam samples
were 8.5 and 6.5 respectively. Food acceptability is affected by many factors, which may be
related to the individual, the food, or the environment in which the food is consumed [38].
Acceptability is a subjective measure based on hedonics (pleasure), which in turn is influenced
by the sensory properties of the food, previous exposure to it and subsequent expectations,
contextual factors, an individual's  culture, physiological status (i.e., hunger, thirst, and
presence/absence of iliness), and many other variables [39]. The observations indicated that
sample A was rated highersithan the commercial sample B. Sample A was liked extremely while
sample B was liked moderate.

Physicochemical Properties of Jackfruit and Commercial Jam

The physicochemical properties of jackfruit is shown in table 6. The jackfruit jam had 3.25 pH value,
0.62g titratable acidity and 66°brix total soluble solid while the commercial jam had 4.50 pH
value, 0.69g total titratable acidity and 69°rix total soluble solid. The P-value of the samples
showed that there were no significant (p<0.05) different between them in pH value and Total

titratable acidity.
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pH Value: The pH value of the jackfruit and commercial jam samples were 3.25 and 4.50
respectively. The pH of jam is an important factor to obtain optimum gel condition. The pH in
the present study is slightly lower than that reported by Hussain and Shakir [40] 4.20-5.50 for
apricot and apple jam. These values are within the prescribed limit of FAO [41]. The result also
is similar to those recorded in a previous work [42] for jam produced with jackfruit. Low pH in
foods generally is imperative because it help to prevent microbial growth.

Total Titratable Acidity: The total titratable acidity of the jackfruit and commercial jam
samples were 0.62g and 0.69g respectively. The result obtained is in agreement with those
reported by Devotha [42] for jam produced with jackfruits. The impoertance of high acidity in
food products shows that such foods can be stored for sometimes before spoilage or deterioration

set in. Acidity is also useful to correct acid/sugar ratio in jam production.

Total Soluble Solid: The total soluble solid content of the jackfruit jam and commercial jam
samples were 66°brix and 69°rix respectively.-Jam should contain approximately 67-68% total
soluble solids (TSS) along with 45% fruit pulp at least, while according to the Codex
Alimentarius Commission, jam need to contain TSS approximately greater than 65% [43] Sugar
generally contributes to soluble solids in jam production which is an effect that is essential for
the physical and chemical properties [44].

Conclusion

The study showed-that Jackfruit an underutilized fruit was successfully used in the production of
high quality-jam..It was also observed that jackfruit contains a significant amount of nutrient
especially micronutrients and are safe from microorganism. The use of this fruit in jam making is
one way of conserving it from its perishable nature and extend its use which will help to reduce
wastage of these fruit and also boost its utilization as well as source of income to farmers and

reduce the pressure on the use of other fruits for jam production.
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