
INTRODUCTION

Madhavan (1994) is of the opinion that inspite of the huge production of jack fruit, its processing
has not gained much attention when compared to other fruits. Nunjundasway and Mahadeviah (1993)
reported that the difficulty in the collection of fruit, separation of bulb from the rind, uncertainly and
variability in the yield and quality are the major problems involved in the utilization of jack fruit.

Though a variety of products have been made from jackfruit, its consumption has decreased
over the years. This is mainly due to its cumbersome handling procedures, which is making it unpopular
even in rural areas. In this context, developing a convenient ready to cook (RTC) product with this
ethnic fruit maintaining all its sensory qualities would be of tremendous value for urban as well as rural
housewives. Moreover, for the Malayalees staying away from Kerala in particular, jackfruit means
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ABSTRACT
The present investigation entitled Evaluation of a  jack fruit based ready to cook (RTC) instant mix was
carried out with the objective of developing a convenient to use product from raw jack fruit (koozha type)
and evaluate its quality. “Koottu” is a typical kerala dish served for lunch ,characterised by its spicy
nature and thick consistency. In this experiment, raw jack fruits were collected, washed and the bulbs and
seeds were separated. The optimum dimensions of jackfruit bulbs and seeds were identified. After
preliminary processing  like blanching and immersing in standardised media,the jackfruit slices were mixed
with suitable adjuncts and dehydrated in different formulations The best formulation was identified
through evaluation of cooked product by a sensory panel. The reconstitution and cooking requirements
were standardised and the product was evaluated for its quality The  “Koottu” mix comprised of jack
fruit bulbs and seeds, red chilly, turmeric powder, cumin and curry leaves. The physical characteristics
like appearance, moisture, yield, rehydration  ratio and bulk density of the developed RTC mixes were
assessed. The appearance was evaluated by sensory panel using a five point scale. The Ready to cook  mix
obtained a score 4.34. The moisture content was found to be 5.38% and the yield of the  mix was found
to be 35.9%. The rehydration ratio of the RTC mix  was 0.42 and the bulk density of the developed RTC
mix was0.96. The proximate composition of the developed RTC mix showed that the carbohydrate
content was 33.16g. Similarly the protein content was found to be  12.93g/100g,and the  fat content was
noted to be 0.52g/100g. The total fiber content was observed to be 6.54g/100g.  carotene was found to
be 0.46mg/100g. Cost of the product was found to be Rs. 24/kg.
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nostalgia. Therefore, there is ample scope for marketing such RTC jack fruit based products to these
migrated population. Such an effort would cater to the needs of such Malayalees and also to the larger
population who crave for variety. Therefore, this study envisages to develop value added products
from raw jackfruit and evaluate its quality parameters.

METHODOLOGY
Of the four formulations of kootu mix evaluated, treatment 1 obtained the highest scores in

appearance, colour, texture, taste, flavour and overall acceptibilityThis formulation comprised of
jackfruit bulb along with seeds, red chilly, turmeric powder, cumin and  curry leaves, in the ratio
100:3:1:3:5 g. The product was packed in laminated pouches and taken up for evaluation.
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Table 1 : Sensory quality of various formulations of Koottu mix 
Mean rank values 

Formulations 
Appearance Colour Texture Flavour Taste Overall acceptability 

KP1 33.10 34.25 34.50 34.60 35.16 34.00 

KP2 25.65 18.40 17.00 17.00 18.85 17.75 

KP3 7.00 12.00 15.00 13.95 12.20 14.75 

KP4 16.25 17.35 15.50 16.45 15.80 15.50 

χ² 28.84 20.88 20.11 20.39 23.35 18.64 

CV 10.24 
 

Quality evaluation of the RTC :
Quality parameters with respect to physical and chemical characteristics were analyzed. Besides

parameters like cost and sensory attributes were evaluated to ascertain consumer acceptance.

Physical characteristics of dehydrated mixes :
Appearance, moisture, yield, weight loss, rehydration ratio and bulk density of the developed

RTC product was studied.

Appearance :
Appearance is the criteria for the desirability of any food product. Appearance of the dehydrated

mixes  was evaluated by the OVQ, as rated by a sensory panel.

Moisture :
Five grams of  sample was weighed into a previously weighed moisture cup and dried in an oven

at 130°C till a constant weight was attained.

100 x 
(g) weight sample Initial

(g) weight Final–  (g) weight Initial
  % Mositure          (Airani, 2007)

Yield :
The weight of the product in relation to raw material used was calculated using the formula.

100 x 
jackfruitfresh  ofWeight 

mixesjackfruit  dried ofWeight 
  % Yield   
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Weight loss  of jackfruit :
For determining of weight loss of jackfruit ,the weight of the jackfruit was recorded before

treatment and after dehydration  and the total loss of weight was then calculated by subtracting the
final weight of the vegetable from the initial weight. The results were then expressed in percentage
using following formula.

100 x 
 weightInitial

 weightFinal–  weight Initial
  % lossWeight   

Rehydration ratio :
Rehydration ratio of RTC  mix was recorded. About 10g of sample was mixed with 100ml of

distilled water and stirred for 5 minutes. The contents were filtered using a filter paper. The rehydrated
sample was weighed and rehydration ratio was calculated using the formula.

sample  theof weight Drained

sample  theof weight Initial
  ration Rehydratio   

Bulk density:
Bulk density is an indicator of drying retention and accurate weighing repeatability. It also helps

in deciding the type of packing. Bulk density is the ratio of the weight of the sample to the weight of
an equal volume of water. The sample was taken in a measuring cylinder. It was leveled without
compressing. The weight of the sample with the beaker was recorded. The sample was then removed
from the beaker and water was filled to the same level. The weight of the water with beaker was
recorded and calculated using the formula.

 waterof  volumeequal ofWeight 

sample  theofWeight 
 density Bulk   

.
Proximate composition :

Proximate composition of the developed product was  analysed using the standard procedures.

Cost of the developed products :
Cost of the developed products of the mixes were analyzed based on input cost i.e. cost of

different ingredients used for the preparation of the product, cost of packaging materials and output
cost (10 % of the cost of products were added  as overhead charges for fuel and labour  to the total
input cost  added ).

Table 2 : Proximate composition 
 Constituents  Method adopted  

Carbohydrate (g) Sadasivam and Manikkam (1992) 

Protein(g)                                                  Bradford (1976) 

Fat(g)                                                        Sadasivam and Manikkam (1992)                                              

Calories(Kcal)                                           Gopalan et al (2009) 

Fibre (g)                                                    Sadasivam and Manikkam (1992) 

Total minerals(mg)                                   Thimmiah (1999) 

-carotene (mg)  Sadasivam and Manikkam (1992) 
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RESULTS AND DISCUSSION
Quality evaluation of dehydrated jackfruit, Koottu mix :

Quality is the ultimate criteria of the desirability of any food product to the consumers. The
quality of the food is a combination of the attributes that determines the degree of acceptability of the
product. Food quality is a complex concept   that  is   frequently  measured    using   objective  indices
related  to  the nutritional, microbiological or physicochemical characteristics of food, in terms of the
opinion of designated experts (Cardello, 1995). According to Sharma (2006), quality is a very important
parameter for judging the edible nature of any food product. These include cost, consumer preference,
physical characteristics, sensory attributes, consumer preference, shelf life study and proximate
composition.

Fig. 1 : RTC Koottu mix

Physical characteristics of dehydrated mixes :
Physical characteristics are associated with the overall quality of the developed food product. It

helps in the quality assessment and acceptability of any food product. The physical characteristics
namely appearance, moisture, yield,  loss of weight, rehydration ratio and bulk density were studied.

Appearance :
Visual  appeal creates the  first impression  and  is a major factor for acceptance o of a  food.

Appearance is the criteria for the desirability of any food product. The results are presented in the
Table 2.The average score for appearance was  4.34  ,which indicates superior quality

Moisture :
Moisture content is one of the important parameters which interferes with  the quality of the RTC

mixes during the storage. This affects the physical and nutritional composition of the developed
products. The  total moisture content of the developed RTC mixes are shown in Table 35.

The mean moisture level of RTC was 5.38 per cent. This  value was in the safe range with respect
to shelf life

.
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Yield :
Drying  removes moisture, the food shrinks and decreases in size and weight, thus requiring less

space for storage. Yield of dried products are directly related to how much water is in the original
product.

It was noted that when 100g of sliced pre-treated jackfruit mixes were dried, the average yield  of
RTC mix was  35.90  per cent.

Weight loss :
For determining weight loss of the cut vegetables, the weight of the vegetables before and after

dehydration were recorded and the total loss of weight was then calculated. The weight loss of the
dried product was 64.1%

Rehydration ratio :
Although drying is one of the oldest and most widely used methods of food preservation, its

success largely depends on the rehydration (reconstitution) of dried products. The dried products
will be acceptable for food uses only if  good color, texture, flavor and nutritive value are restored
when these are reconstituted or rehydrated in water  (Pervin et al., 2008). Rehydration ratio is the
weight of dehydrated sample to drained weight of rehydrated sample. The rehydration ratio of the
developed RTC mixe was 0.42.

Bulk density :
Bulk density is a property of flours. It is defined as the mass of many particles of the material

divided by the total volume they occupy. The total volume includes particle volume, inter-particle
void volume and internal pore volume. The bulk density of developed RTC mix was 0.96.

Cost of the developed product :
In order to realize the economic feasibility of the developed RTC mixes the cost was calculated

by taking individual cost of the ingredients used with 10 per cent over head. The cost of 1 kg packets
of RTC mix was thus calculated to be Rs. 24.00.

Proximate composition :
Saxena (2003) reported that laboratory analyses is one of the best methods to assess the quality

of different constituents present in the products. Proximate composition of the mix was ascertained
with respect to carbohydrate(g), protein(g), fat(g), calories(Kcal), fibre(g), total minerals(mg) and 
carotene(mg).

Carbohydrate :
Being the major source of calorie after fat, carbohydrate is the nutrient of concern in all food

products. Hence an awareness of the nutrient will be valuable to consumers.
The  carbohydrate content was noted to be 33.16g/100g

Table 3 : Proximate composition in 100 g of mix 
Sample  Carbohydrate (g) Protein (g) Fat (g) Calories 

(Kcal) 
Fibre 
(g) 

β carotene 
(mg) 

Koottu Mix  33.16 12.93 0.52 189 6.54 0.46 

SE  0.36 0.012 0.012 1.29 0.16 0.004 
 

QUALITY EVALUATION OF A RAW JACKFRUIT BASED READY TO COOK (RTC) MIX
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Protein :
Protein is one of the most important nutrients required by the body to carry out a wide range of

functions essential for  the maintenance of life. Proteins are essential components of tissues and cells
of the body (Gopalan et al., 2009). An assessment of the nutrient will again be useful to consumers.

The protein content of the developed RTC mixes are depicted in Table 3. From the table it is
observed that  of sample was 12.93g.

Fat :
Fat is an essential nutrient as it provides energy, absorbs certain nutrients and maintains core

body temperature.
The fat content of the  developed RTC mix was found to be  0.52g.

Calories :
Energy is essential for rest, activity, growth and maintenance of sound health. Its content is of

concern to health conscious consumers.

Fibre :
Fibre is the indigestible portion of food derived from plants. Fibres can act by altering the nature

of the contents of the gastrointestinal tract and by changing the rate of absorption of nutrients and
chemicals.

The total fibre content of the developed mixes was found to be 6.54g/100g.

carotene :
 carotene is the main safe dietary source of vitamin A. It is essential for normal growth and

development, immune system functioning and vision.
The  carotene content of the developed RTC mix was 0.46mg/100g

Total minerals :
Total mineral is a measure of the total amount of minerals present within a food, and it is also a

measure of the amount of specific inorganic components present within a food.
The total mineral content of the developed RTC  was 4.58g/100g.

Calcium :
Calcium is essential for all living organisms, in particular for the cell physiology. As a major

material used in mineralization of bone, teeth and shells, Calcium is the most abundant mineral by mass
in most animals.

The calcium content of the developed RTC mix was found to be 116.82mg/100g

Iron :
Iron is an essential trace element found in nearly all living organisms. Iron is essential for the

proper growth and development of the human body. It helps to metabolize proteins and plays a role in
the production of haemoglobin and red blood cells. Iron deficiency can lead to conditions like iron
deficiency anaemia.

The iron content of the developed RTC mix was  recorded  as 121.18mg/100g

Potassium :
Potassium is an essential macro-mineral in human nutrition; it is the major cation inside animal

cells, and it is thus important in maintaining fluid and electrolyte balance in the body. Potassium is also
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important in conducting muscle contraction and in the sending of all nerve impulses in animals
through action potential.

The potassium content  of the developed RTC mix was 514.80mg/100g.

Magnesium :
Magnesium is highly required for cellular metabolism, essential for intracellular enzyme activity,

metabolism of carbohydrate and as a structural component  of DNA and RNA.
The magnesium content of the developed RTC mix was  found to be 108.35mg/100g

Table 4 : Mineral content of dehydrated mix (per 100g) 
Sample Calcium (mg) Iron (mg) K (mg) Mg (mg) Na (mg) Mn (mg) 

Koottu Mix 116.82 121.18 514.80 108.35 51.20 3.47 

SE 0.76 0.32 0.19 0.36 0.68 0.34 
 

Sodium :
The sodium content  of the developed RTC mix was 51.20mg/100g.

Manganese :
The manganese content of the developed RTC mix was found to be 3.47mg/100g
The developed RTC mix was  evaluated for cost viability, physical characteristics, sensory

characteristics  and proximate composition . A consumer  acceptable product has thus been developed
with respect to convenience, shelf life and nutritional quality

REFERENCES
Bradford, M.M. (1976) A rapid and sensitive method for qualifying of microgram qualities of protein utilizing the

principle of protein – dye binding. Ann. Biochem., 72: 248.

Cardello,  A.V. (1995) Food quality: relativity context and consumer expectations. Food Qual. Pref., 6(1): 163 –
170

Fig. 2 : Total mineral content of the RTC mix

QUALITY EVALUATION OF A RAW JACKFRUIT BASED READY TO COOK (RTC) MIX



(323) Internat. J. Appl. Home Sci. | Nov. & Dec., 2015 | 2 (11&12)

Gopalan, C., Ramasastri, B.V. and Balasubhramanyan, S.C.(2009) Nutritive Value  of Indian Foods. NIN, ICMR,
Hyderabad, 47p.

Madhavan, N. (1994,October) More fruits less processing. The Hindu daily, October 22 p.6.

Nunjundaswamy, A.N. and Mahadeviah, M. (1993)Fruit processing. Advances in Hort. 4. In: Chadha, K.L. and
Pareek, O.P (eds.). Malhotra Publishing House, New Delhi, pp.1835-1875.

Pervin, S., Islam, M.S. and Islam, M.N. (2008)Study on rehydration characteristics of dried lablab bean (lablab
purpureus) seeds. J. Agric. Rural Dev. , 6(1&2) : 157-163.

Sadasivam, S. and Manikkam, A. (1992) Biochemical methods of agricultural sciences. Wiley eastern Ltd, New
Delhi, p 8.

Saxena, R. (2003) Effect of processing in phenolics content and antioxidant activity of commonly consumed
foods. In: Gopalan, C. (ed.),  Proceeding Of Ninth Asian Congress Of Nutrition, 23 -27 February 2003 New
Delhi, pp.160 -162.

Sharma, V.B. (2006) A text book of food science and technology. International book distributing co., Lucknow. p
56.

Thimmiah, S.K. (1999) Standard Methods of Biochemical Analysis. Standard Kalyani Publishers, New Delhi,
545p

A. LIJI AND SUMA DIVAKAR

********


