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Abstract
The aim of this study was to evaluate a suitable combination, check the effect of storage period on the quality of carrot apple 

blended jam to be studied at ambient temperature (18°C-25°C). The treatments were CA0 (carrot pulp 100%), CA1 (carrot pulp 
90% + apple pulp 10%), CA2 (carrot pulp 80% + apple pulp 20%), CA3 (carrot pulp 70% + apple pulp 30%), CA4 (carrot pulp 60% 
+ apple pulp 40%) and CA5 (carrot pulp 50% + apple pulp 50%). All the treatments were examined for physicochemical properties 
i.e., total soluble solids (°Brix), pH, reducing sugars (%), percent acidity, non- reducing sugars (%), ascorbic acid (mg/100 g) 
and for sensory properties i.e., taste, color, texture and overall acceptability at fifteen days interval for a total storage period of 
90 days. A significant increase of (p<0.05) was examined in TSS from (67.45 to 70.40°Brix), acidity (0.64 to 0.80) and reducing 
sugars (16.64 to 27.78) while Significant decrease of (p<0.05) was examined in pH from (3.63 to 3.44), non reducing sugars 
(45.04 to 27.69), ascorbic acid (7.81 to 5.52 mg/100 g), color (7.33 to 4.35), taste (7.40 to 4.12), texture (7.22 to 4.06) and overall 
acceptability (7.36 to 4.14). During physicochemical and sensory analysis it was studied that CA5 carrot, apple (5:5) followed by 
CA4 carrot, apple (6:4) were of good qualities among the treatments.
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Introduction
Jam is a semi-solid food product, obtained upon cooking of fruits 

or vegetables pulp with sugar, citric acid and pectin. Jam can be defined 
as an intermediate moisture food prepared by cooking sugar with fruit 
pulp, pectin, acid and other ingredients to a sensibly consistency. Jam 
should contain 65% or more TSS and at least 45% pulp. Jams generally 
have two types, the one which is developed from pulp of single fruit 
while the second type is prepared by blending two or more fruits pulp 
[1]. Carrot is rich source of many vitamins like A, C, β-carotene, B1, 
B2 and B3 and minerals like calcium, potassium, phosphorus and 
sodium [2], good source of dietary fibers, carotenoids and phenols 
compounds [3]. It is tougher to preserve fresh apple for a long period 
of time. It is processed to get ready juices, jams, jelly, canned apple 
slices and dehydrated apple slices, etc. In jam, jellies sugar stops 
growth of microorganisms and prevent spoilage. Sugar holds water 
due to which shelf life of the products is increased [4]. Pectin being 
a gelling agent is responsible for gel formation in the jam preparation 
[5]. Stabilizing, thickening and textural characteristics are improved by 
pectin in different foods like jam, jelly, bakery products, confectionery 
and beverages [6]. Citric acid is essential to accurate balance, which is 
required in jam and jellies preparation. For the replacement of citric 
acid lime and lemon juice can be used in the jam preparation because 
lemon and lime juices have greater amount of citric acid [7].

Objectives
1. To prepare consumer acceptable and best quality carrot and 

apple blended jam.

2. To study physicochemical and sensory properties of the blended jam. 

3. To study the effect of storage conditions on the overall quality of 
carrot apple blended jam.

Materials and Methods
For the research work carrots and apples were purchased from the 

local market.

Sample preparation

Carrots and apples were cleaned and peeled. Slices of apple were 

dipped in water containing 1% citric acid to avoid oxidation while 
carrots were boiled in water for softness. To get pulp the raw materials 
were put in pulping machine. Carrot and apple pulp was combined in 6 
different proportions for jam preparation by method as recommended 
by Awan and Salim-ur-Rehman [8]. All batches were cooked to a 
reasonably consistency for the jam preparation.

Proposed plan of the study

Carrot and apple jam was prepared with following different ratio.

CA0: Carrot pulp (100%) + Apple pulp (0%) 

CA1: Carrot pulp (90%) + Apple pulp (10%)

CA2: Carrot pulp (80%) + Apple pulp (20%)

CA3: Carrot pulp (70%) + Apple pulp (30%)

CA4: Carrot pulp (60%) + Apple pulp (40%)

CA5: Carrot pulp (50%) + Apple pulp (50%)

Packaging and storage of carrot apple jam

Carrot and apple carrot jam was packed in sterilized 550 g glass jar. 
Samples were analyzed for physicochemical and sensory characteristics. 
The samples were examined at fifteen days intervals and were kept for 
three months.

Physicochemical analysis

Samples were examined for physicochemical properties; TSS, 
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pear apple jam. Similarly, Ehsan et al. [13] also observed an increase 
in TSS from 66.5 to 68.8°Brix in fruit jam. Ehsan et al. [14], Hussain 
and Shakir [15] also found an increase in TSS (70°Brix to 70.8°Brix) 
in watermelon and lemon jam. The increase in TSS might be due to 
hydrolysis of starch into simple sugar.

pH

pH of carrot/apple jam decreased step by step with the passage of 
time during storage. The fresh values of the samples were 3.7, 3.65, 3.63, 
3.58, 3.59 and 3.61, from CA0 to CA5 which gradually decreased to 3.48, 
3.45, 3.44, 3.41, 3.43 and 3.47 respectively for 90 days period. The mean 
value at initial day for pH was recorded as 3.63, which then decreased 
to 3.44 during storage. The highest mean value of 3.60 was observed in 
case of CA0, while the lowest mean value of 3.50 was found in case of 
CA3 (Table 2). The highest percent decrease (5.95) was noted at CA0 
followed by CA1 (5.48), however CA5 (3.88) and CA4 (4.46) showed the 
lowest percent decrease in pH of the jam samples. The present findings 
are supported by the work of Hussain and Shakir [15], who investigated 
that the pH of watermelon lemon jam samples showed decreasing 
trends during time intervals. pH of the fruit sample is very important, 
as it help in the formation of optimum gel in the preparation of jam. 
In contrast, the pH value of apple and apricot jam studied by Anjum et 
al. [16] were found to be somewhat higher than present findings. The 
raise in acidity of jam samples during storage period resulted from the 
formation of acidic compound resulted in the decrease of pH. Similarly, 
previous literature supported the present finding, as they also studied 
fall in the pH values of fruit jam during storage [12].

Titratable acidity

The percent acidity of the jam samples was 0.65, 0.63, 0.65, 0.61, 
0.64 and 0.64 (CA0 to CA5) at first day, while showed an increasing 
trend of 0.87, 0.81, 0.82, 0.75, 0.78 and 0.76 correspondingly during 
three months storage interval. Mean acidity value at first day of storage 
was 0.64 which increased to 0.80 (Table 3). The highest mean value of 
0.75 was recorded at CA0, while the lowest value of 0.67 was recorded 
at CA3. CA0 showed the maximum percent increase in acidity (25.29), 
followed by CA1 (22.22), while CA5 showed the minimum increase 

pH, acidity, reducing sugar, non-reducing sugar and ascorbic acid. 
To determine Total soluble solids digital refractometer was used and 
was examined by standard method of AOAC [9], method 932.14 and 
932.12. To examine Titratable acidity standard method of AOAC [9], 
942.15 was applied. pH is determined for the concentration of hydrogen 
ion. To examined pH the standard method of AOAC [9], method 
2005.02 was applied. To analyze Reducing sugar of carrot apple jam the 
standard method of AOAC [9], 920.183 was applied. The Ascorbic acid 
content was determined by the standard method of AOAC [9], 967.21.

Sensory evaluation

Carrot apple jam samples were evaluated for sensory characteristics 
such as color, taste, texture and overall acceptability. Samples were 
examined by 10 judges by using 9 hedonic scale as described by 
Larmond [10]. 

Statistical analysis

The data was analyzed by using two factorial CRD and means were 
separated by applying LSD test at 0.05% significant level as described 
by Shakir et al. [11].

Results and Discussion
Total soluble solids (°Brix) 

The TSS of the samples in the initial day were 67.6, 67.4, 67.3, 67.5, 
67.6 and 67 from CA0 to CA5, which gradually rises to 71.7, 70.8, 70.3, 
70.3, 70.2 and 69.6 in respective way, during 90 days of storage. Mean 
TSS value was recorded 67.45 at initial day of storage, while 70.40 at 90 
days storage. CA0 showed the maximum mean value (69.46) among the 
treatments, while CA5 showed the lowest (68.41) value. The maximum 
percent increase was found in CA0 (5.72), which is followed by CA1 
(4.80), while the lowest percent increase was recorded at CA4 (3.70) and 
CA5 (3.02). The observed values represented that storage period and 
different treatments significantly influence TSS of the carrot and apple 
blended jam samples (Table 1). The present findings are in accordance 
with observed value of Khan et al. [12], who discovered an increasing 
tendency (68.5°Brix-71.2°Brix) during 90 days storage period of 

Treatments
Storage intervals (Days)

% increase Means
0 15 30 45 60 75 90

CA0 67.6 68 68.4 68.9 70.5 71.1 71.7 5.72 69.46a

CA1 67.4 67.7 68.1 68.7 69.3 70 70.8 4.80 68.86b

CA2 67.3 67.6 68 68.5 69.1 69.7 70.3 4.27 68.64bc

CA3 67.5 67.8 68.1 68.5 69.1 69.7 70.3 3.98 68.71bc

CA4 67.6 67.9 68.2 68.6 69.1 69.6 70.2 3.70 68.74bc

CA5 67.5 67.7 68 68.3 68.7 69.1 69.6 3.02 68.41c

Means 67.45f 67.75ef 68.10e 68.58d 69.15c 69.75b 70.40a --- ---
a-f p<0.05

Table 1: Influence of treatments and storage intervals on total soluble solids of carrot and apple blended jam.

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 3.7 3.67 3.64 3.6 3.56 3.52 3.48 5.95 3.60a

CA1 3.65 3.62 3.59 3.56 3.53 3.49 3.45 5.48 3.56b

CA2 3.63 3.61 3.58 3.55 3.52 3.48 3.44 5.23 3.54c

CA3 3.58 3.56 3.53 3.5 3.47 3.44 3.41 4.75 3.50e

CA4 3.59 3.57 3.55 3.52 3.49 3.46 3.43 4.46 3.52d

CA5 3.61 3.6 3.58 3.56 3.53 3.5 3.47 3.88 3.55bc

Means 3.63a 3.61b 3.58c 3.55d 3.51e 3.48f 3.44g --- ---
a-g p<0.05

Table 2: Influence of treatments and storage intervals on pH of carrot and apple blended jam.
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during storage period [17]. Ehsan et al. [14] Found that the reducing 
sugar of grape and apple marmalade increased from 16.55 to 31.36 
during keeping period. The raise in the reducing sugar is caused by the 
conversion of sucrose to glucose and fructose, due to temperature and 
acidic condition [20].

Non-reducing sugar
The observed value from CA0 to CA5 of non-reducing sugar at 

initial day was 43.40, 45.10, 43.20, 47.00, 46.50 and 46.36 respectively. 
While, during storage period the non-reducing sugar content 
decreased gradually to 23.56, 26.80, 26.26, 30.08, 31.77 and 33.54 
correspondingly. The mean value for non-reducing sugar at initial day 
was found to be 45.04, which further decreased to 27.69. CA5 showed 
the maximum mean value (40.37) among the treatments, while CA0 
showed the minimum value (34.25). The sample CA0 showed the 
maximum percentage decrease (45.71) in case of non-reducing sugar, 
which is followed by the sample CA1 (40.58). However, showed the 
minimum % decrease, which is followed by the sample CA4 (31.68). 
The present results are in close contract with the findings of Singh 
et al. [19], who found a decline in the non-reducing sugars (44.64 to 
32.35) of the strawberry jam during storage period. A decline in non-
reducing sugar during the storage intervals is obtained in grape and 
apple marmalade throughout the storage period [14]. Similarly, Khan 
et al. [12] also observed a decline in non-reducing sugar in pear apple 
jam. The increase in reducing sugar is caused by conversion of sucrose 
to glucose and fructose, due to temperature and acidic condition [20].

in percent acidity followed by CA4 (17.95). The present findings 
are supported by the findings of Sogi and Singh [17], who found an 
increase in percent acidity (0.65%-0.70%) of apricot jam during storage 
period. Similarly, the increase in acidity from 0.68 to 0.86 percent was 
observed in strawberry jam by Ehsan et al. [13]. Hussain and Shakir 
[15] Also found an increase in percent acidity of the jam throughout 
storage interval. Similarly, Khan et al. [12] also found raise in acidity 
from 0.60% to 0.78% during storage. The high acidity of fruit jam might 
be due to the hydrolysis of pectin and degradation of ascorbic acid. The 
increase in acidity of fruit jam also resulted due to sugar breakdown 
and increase in the total soluble solid contents of the samples [18]. 

Reducing sugar

The observed value of reducing sugars of the jam samples from CA0 
to CA5 at initial day were 16.74, 16.71, 16.54, 16.56, 16.65 and 16.58. The 
reducing sugar of the various samples increased gradually (29.92, 28.86, 
27.42, 26.65, 26.07 and 25.28) during storage period. The mean value 
at initial day was 16.64, which increased to 27.78 during the storage 
period. Among the treatments CA0 showed the maximum mean value 
of 22.55, however the minimum value of 20.26 was recorded at CA5. 
The maximum percent increase (44.05) was found in CA0, while the 
lowest percent increase of 34.41 was found in CA5 (Tables 4 and 5). The 
analysis of reducing sugar of strawberry jam during storage interval 
showed an increasing trend [19], hence justifying the present results. 
Similarly, the reducing sugar of apricot jam also increased significantly 

Treatments
Storage intervals (Days)

% increase Means
0 15 30 45 60 75 90

CA0 0 .65 0 .68 0 .71 0 .74 0 .78 0 .82 0 .87 25.29 0 .75a

CA1 0 .63 0 .65 0 .67 0 .7 0 .73 0 .77 0 .81 22.22 0 .71c

CA2 0 .65 0 .67 0 .69 0 .72 0 .75 0 .78 0 .82 20.73 0 .73b

CA3 0 .61 0 .63 0 .65 0 .67 0 .69 0 .72 0 .75 18.67 0 .67e

CA4 0 .64 0 .66 0 .68 0 .7 0 .72 0 .75 0 .78 17.95 0 .70cd

CA5 0 .64 0 .65 0 .67 0 .69 0 .71 0 .73 0 .76 15.79 0 .69d

Means 0 .64g 0 .66f 0 .68e 0 .71d 0 .73c 0 .77b 0 .80a --- ---
a-g p<0.05

Table 3: Influence of treatments and storage intervals on percent acidity of carrot and apple blended jam.

Treatments
Storage intervals (Days)

% increase Means
0 15 30 45 60 75 90

CA0 16.74 18.08 19.67 21.95 24.44 27.05 29.92 44.05 22.55a

CA1 16.71 18.43 20.37 22.15 24.37 26.62 28.86 42.10 22.50a

CA2 16.54 17.46 18.83 20.34 21.95 24.36 27.42 39.68 20.99bc

CA3 16.56 17.69 19.12 20.83 22.55 24.48 26.65 37.86 21.13b

CA4 16.65 17.72 19.04 20.55 22.13 23.82 26.07 36.13 20.85bc

CA5 16.58 17.36 18.41 19.78 21.26 23.17 25.28 34.41 20.26c

Means 16.64g 17.88f 19.41e 21.16d 23.09c 25.27b 27.78a --- ---
a-g p<0.05

Table 4: Influence of treatments and storage intervals on percent reducing sugar of carrot and apple blended jam.

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 43.4 41.28 38.2 34.95 31.28 27.11 23.56 45.71 34.25d

CA1 45.1 42.45 39.67 36.56 33.12 29.66 26.8 40.58 36.19c

CA2 43.2 41.64 39.05 36.17 32.92 29.65 26.26 39.21 35.56c

CA3 47 44.75 42.07 39.21 36.11 33.23 30.08 36.00 38.92b

CA4 46.5 44.78 42.38 40.05 37.83 34.55 31.77 31.68 39.69ab

CA5 46.36 44.77 42.95 40.73 38.36 35.85 33.54 27.65 40.37a

Means 45.04a 42.98b 40.27c 37.39d 34.25e 30.84f 27.69g --- ---
a-g p<0.05

Table 5: Influence of treatments and storage intervals on percent non-reducing sugar of carrot and apple blended jam.
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Ascorbic acid

The initial day reading for ascorbic acid content from CA0 to 
CA5 were 4.52, 5.78, 7.82, 8.86, 9.22 and 9.65 respectively, which 
substantially decreased to 2.8, 4.55, 5.40, 6.35, 6.77 and 7.25 respectively 
during 3 months of storage period. Mean ascorbic acid value of 7.81 
was observed at initial day, which decreased to 5.52 during 90 days of 
storage period. The highest mean value of 8.61 was noted by the sample 
CA5, while lowest mean value of 3.83 was noted at CA0. Maximum 
percent decrease of 38.05 was observed at CA0 followed by the sample 
CA1 (32.89), while the minimum percent decrease was found at CA5 
(24.87) followed by CA4 (26.57) (Table 6). The ascorbic acid content 
of strawberry jam significantly decreased from 18 mg/100 g to 13 
mg/100 g throughout the storage interval [19]. Similar trend of decline 
in ascorbic acid content of fruit jam was observed by Veltman et al. 
[21]. The loss of ascorbic acid content is because of light in the storage 
environment of the product. Ascorbic acid is the most important 
nutrient that represents the quality characteristics of the product, 
which is substantially affected due to oxidation during processing and 
storage [22].

Color

At initial day, the sensory score for color of the samples from CA0 
to CA5 were 6.7, 7.0, 7.1, 7.7, 7.7 and 7.9, which decreased substantially 
to 1.5, 3.6, 4.3, 5.2, 5.6 and 5.9 respectively throughout storage intervals. 
The mean score of color at initial day of storage was 7.33, which lowered 

to 4.35 (Table 7). The maximum mean value of 7.00 was noted by CA5 
while minimum value of 4.34 was noted by CA0. The highest percentage 
decrease of 77.61 was observed at CA0 followed by CA1 (48.57), while 
the minimum percentage decrease was noted at CA5 (24.36) followed 
by CA4 (27.27). Similarly, Ehsan et al. [13] investigated that color 
mean was decrease from 9.00 to 7.00 in strawberry jam. The color of 
food product is the most important parameters regarding consumer’s 
opinion. During storage, the color of product is significantly degraded 
[23]. Decline in color score may be due to degradation of ascorbic acid 
and enzymatic browning.

Taste

The sensory score for taste of carrot and apple blended jam at initial 
day were 6.1, 6.8, 7.8, 8.20, 8.10 and 8.20 (CA0 to CA5), which gradually 
obtained a lower score from the sensory panels (1.3, 3.9, 4.7, 5.2, 5.5 
and 6.2) during the period of storage. The mean taste scores at initial 
day of storage were found 7.40, which substantially lowered to 4.12. 
The highest mean score for taste was observed at CA5 (7.37), while 
the lowest score was observed at CA0 (4.01). The maximum decrease 
of 78.69% was observed by CA0 which was followed by CA1 (42.65), 
while minimum decrease of 24.39 was observed by CA5, followed by 
CA4 (32.10) (Table 8). The present results are in accordance with the 
previous works [24], who investigates decrease in taste scores of apple 
jam from 8.60 to 5.90 throughout 90 days. However, Husain and Shakir 
[15] recorded a decline in the taste scores of watermelon and lemon 

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 4. 52 4. 4 4. 22 3. 97 3. 65 3. 24 2. 8 38. 05 3. 83f

CA1 6. 78 6. 52 6. 23 5. 92 5. 48 5. 09 4. 55 32. 89 5. 80e

CA2 7. 82 7. 43 7. 15 6. 76 6. 44 5. 95 5. 4 30. 95 6. 71d

CA3 8. 86 8. 62 8. 28 7. 83 7. 37 6. 83 6. 35 28. 33 7.73c

CA4 9. 22 9 8. 66 8. 29 7. 85 7. 31 6. 77 26. 57 8. 16b

CA5 9. 65 9. 43 9. 14 8. 81 8. 28 7. 74 7. 25 24. 87 8. 61a

Means 7. 81a 7. 57b 7. 28c 6. 93d 6. 51e 6. 03f 5. 52g --- ---
a-g p<0.05

Table 6: Influence of treatments and storage intervals on ascorbic acid content (mg/100 g) of carrot and apple blended jam.

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 6.7 6.2 5.5 4.6 3.5 2.4 1.5 77.61 4.34c

CA1 7 6.6 6.2 5.8 5.1 4.4 3.6 48.57 5.53b

CA2 7.1 6.8 6.5 6.1 5.6 5 4.3 39.44 5.91b

CA3 7.7 7.4 7.1 6.7 6.3 5.8 5.2 32.47 6.60a

CA4 7.7 7.4 7.1 6.8 6.5 6.1 5.6 27.27 6.74a

CA5 7.8 7.6 7.4 7.1 6.8 6.4 5.9 24.36 7.00a

Means 7.33a 7.00ab 6.63bc 6.18cd 5.63d 5.02e 4.35f --- ---
a-f p<0.05

Table 7: Mean score of judges for color of carrot apple jam.

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 6.1 5.6 5 4.4 3.4 2.3 1.3 78.69 4.01e

CA1 6.8 6.5 6.1 5.7 5.2 4.6 3.9 42.65 5.54d

CA2 7.8 7.5 7.1 6.7 6.2 5.6 4.7 39.74 6.51c

CA3 8.2 7.9 7.5 7 6.5 5.9 5.2 36.59 6.89bc

CA4 8.1 7.8 7.5 7.1 6.6 6.1 5.5 32.10 6.96b

CA5 8.2 8 7.8 7.5 7.2 6.7 6.2 24.39 7.37a

Means 7.40a 7.06ab 6.64b 6.18c 5.58d 4.90e 4.12f --- ---

Table 8: Mean score of judges for taste of carrot apple jam.
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jam during five month of storage period. Decline in taste score might 
be due to fluctuations in acids or decrease in pH [25].

Texture

The panelist scores for texture of carrot and apple jam from CA0 
to CA5 at day one were 6.9, 7.0, 7.1, 7.5, 7.6 and 7.7. However, during 
storage interval texture of the jam samples decreased gradually to 1.8, 
4.0, 4.3, 4.9, 5.3 and 5.8 in respective form. Mean texture score obtained 
at initial day of storage was found 7.22, which decreased to 4.06 
throughout the storage period. The highest score of 6.84 was obtained 
by CA5, while the lowest score of 4.84 was recorded CA0 (Table 9). 
The maximum percent decrease in the texture of the mixed jam was 
recorded in CA0 (73.91) followed by CA1 (42.86), while minimum 
decrease of 24.68% was observed at CA5 followed by CA4 (30.26). The 
present findings are in accord with observed values of Suutarinen et 
al. [25], who observed a gradual decline in the texture properties of 
strawberry jam. The present value for texture are found to be slightly 
lower than the findings of Ehsan et al. [14], who observed a decrease 
in the value of texture of grape and apple marmalade during storage. 
Similarly, Rathore et al. [24] analyzed decrease in texture score from 
9.00 to 6.70 in apple jam. Texture consists of those properties of 
product which is judges visually or by touch.

Overall acceptability

The overall acceptance score of carrot and apple jam at first day 
from CA0 to CA5 were 6.8, 7.0, 7.2, 7.8, 8.0 and 8.0, which fall gradually 
to 1.6, 4.0, 4.4, 5.1, 5.6 and 6.1 respectively during the storage time. The 
mean overall acceptance score at initial day was 7.36, which lowered to 
4.14 during the storage period. The highest score of 7.20 was observed 
at CA5, while minimum score of 4.71 was observed at CA0 (Table 10). 
The highest percent decrease of 76.47 was recorded at CA0 followed by 
CA1 (42.86), while minimum percent decrease of 23.75 was recorded at 
CA5 followed by CA4 (30.00). The overall acceptance of grape and apple 
marmalade decreased from 8.8 to 7.96 during the storage interval [14], 
thus supporting the present results. Ehsan et al. [13] also examined 
similar results of decreasing trends (9.00 to 7.00) in overall acceptability 

in fruit jam. Similarly, Hussain and Shakir [15] found decline in the 
overall acceptability of lemon and watermelon jam.

Discussion
The research was done to prepare carrot and apple jam and to 

study it for physicochemical and sensory characteristics. Due to the 
nutritional value of carrot has much importance in our diet. Carrot is 
easily available and cheap source of β-carotene. Carrot is used to reduce 
risks of several kinds of cancer such as skin and breast cancer and also 
play vital role in liver health and eye sight. Apple is processed to get 
ready juices, jam and jelly etc. Apple fruits play a vital role in preventing 
colon cancer, heart diseases, weight loss and cholesterol level. It also 
provides a good amount of energy, Vitamin A, phosphorus, calcium, 
and iron, etc. Jam is a semi-solid mixture, obtained upon cooking 
of fruits or vegetables with sugar, citric acid and pectin. All the jam 
samples were analyzed for physicochemical and sensory characteristics 
at 15 days interval for three months of storage.

TSS of carrot and apple jam increased from 67.45 to 70.40 during 
storage. pH of carrot and apple jam decreased from 3.63 to 3.44 during 
keeping time. Percent acidity of carrot and apple jam increased from 
0.64 to 0.80 during storage. Reducing sugar of carrot and apple jam 
increased from 16.64 to 27.78 throughout keeping time. Non-reducing 
sugar of carrot and apple jam declined from 45.04 to 27.69 throughout 
storage. Ascorbic acid of carrot and apple jam decreased from 7.81 to 
5.52 during storage period. Color of the carrot and apple jam declined 
from 7.33 to 4.35 throughout 90 days. Taste value of carrot apple jam fall 
from 7.40 to 4.12 throughout 90 days. Texture of the carrot apple jam 
declined from 7.22 to 4.06 throughout 90 days. The overall acceptability 
of carrot and apple jam declined from 7.36 to 4.14 throughout 90 days. 
Overall Results showed that during storage treatments CA5 followed 
by CA4 were best in physicochemical and sensory characteristics while 
CA0 followed by CA1 were not of good quality.

Conclusion 
Blended jam was prepared from carrot and apple pulp which 

was evaluated for physicochemical and sensory characteristics for 

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 6.9 6.5 6 5.2 4.3 3.2 1.8 73.91 4.84e

CA1 7 6.7 6.3 5.8 5.3 4.7 4 42.86 5.69d

CA2 7.1 6.8 6.5 6.1 5.6 5 4.3 39.44 5.91cd

CA3 7.5 7.2 6.9 6.5 6 5.5 4.9 34.67 6.36bc

CA4 7.6 7.3 7 6.7 6.3 5.8 5.3 30.26 6.57ab

CA5 7.7 7.5 7.2 6.9 6.6 6.2 5.8 24.68 6.84a

Means 7.22a 6.90ab 6.54bc 6.06c 5.50d 4.84e 4.06f --- ---
a-f p<0.05

Table 9: Mean score of judges for texture of carrot apple jam.

Treatments
Storage intervals (Days)

% decrease Means
0 15 30 45 60 75 90

CA0 6.8 6.3 5.8 5.1 4.3 3.1 1.6 76.47 4.71d

CA1 7 6.7 6.4 6 5.4 4.8 4 42.86 5.76c

CA2 7.2 6.9 6.5 6.1 5.6 5 4.4 38.89 5.96c

CA3 7.8 7.5 7.1 6.7 6.2 5.7 5.1 34.62 6.59b

CA4 8 7.7 7.4 7 6.6 6.1 5.6 30.00 6.91ab

CA5 8 7.8 7.6 7.3 7 6.6 6.1 23.75 7.20a

Means 7.36a 7.02ab 6.64bc 6.18c 5.62d 4.94e 4.14f --- ---
a-f p<0.05

Table 10: Mean score of judges for overall acceptability of carrot apple jam.



Citation: Ullah N, Ullah S, Khan A, Ullah I, Badshah S (2018) Preparation and Evaluation of Carrot and Apple Blended Jam. J Food Process Technol 
9: 725. doi: 10.4172/2157-7110.1000725

Page 6 of 6

Volume 9 • Issue 4 • 1000725
J Food Process Technol, an open access journal
ISSN: 2157-7110

3 months. It was demonstrated that storage has great effect on the 
quality and stability of carrot apple jam. On the basis of different 
analysis and parameters, it was concluded that treatment CA5 carrot, 
apple (5:5) followed by CA4 carrot, apple (6:4) were of good qualities 
among the treatments during analysis of physicochemical and sensory 
characteristics.

Recommendations
1. Further work is needed to determined calories value of carrot 

apple jam.

2. Microbial count during storage is suggested in further research.

3. Further research work should be carried out on the effect of 
different packaging materials on carrot apple jam.

References

1. Manay SN, Shadaksharaswamy N (2005) Foods, facts and principles. New 
Age International publishers, New Delhi pp: 197.

2. Krinsky NI, Johmson EJ (2005) Carotenoid actions and their relation to health 
and diseases. Mol Aspect Med 26: 459-516.

3. Bao B, Chang KC (1994) Carrot pulp chemical composition, colour and water-
holding capacity as affected by blanching. J Food Sci 59: 1159-1161.

4. Clarke MA (1997) Sugars in food processing. Int J Sugar 99: 14-26.

5. Fu JT, Rao MA (2001) Rheology and structure development during gelation of 
low-methoxyl pectin gels: The effect of sucrose. Food Hydrocolloid 15: 93-100.

6. Wang Q, Pagan J, John S (2002) Pectin from fruits: Functional foods. Biochem 
Process Aspect 2: 263-309.

7. Desrosier NW, Desrosier JN (1978) The technology of food preservation. AVI 
Publishing Co Inc, Westport, Connecticut, USA.

8. Awan J, Salim-ur-Rehman M (1999) Food preservation manual. Uni Tech 
Comp, Faisalabad, Pakistan. pp: 50.

9. AOAC (2012) Official Methods of Analysis. Association of Official Analytical 
Chemists, Gaithersburg, Maryland, USA.

10. Larmond E (1977) Laboratory methods of sensory evaluation of food. 
Department of Agriculture, Ottawa, Canada.

11. Shakir I, Durrani Y, Hussain I, Qazi IM, Zeb A (2007) Physicochemical analysis 
of apple and pear mixed fruit jam prepared from varieties grown in Azad Jammu 

and Kashmir. Int J Food Safety 9: 22-24.

12. Khan RU, Afridi SR, Ilyas M, Sohail M, Abid H (2012) Development of 
strawberry jam and its quality evaluation during storage. Pak J Biochem Mol 
Biol 45: 23-25.

13. Ehsan EB, Naeem ZP, Javid A, Nazir A (2003) Development, standardization 
and storage studies on grape fruit apple marmalade. Pak J Food Sci 13: 11-15.

14. Ehsan EB, Naeem ZP, Ghafoor A, Bahtti MS (2002) Development, 
standardization and storage studies on watermelon lemon jam. Pak J Food 
Sci 12: 21-24.

15. Hussain I, Shakir I (2010) Chemical and organoleptic characteristics of jam 
prepared from indigenous varities of apricot and apple. World J Dairy Food 
Sci 5: 73-78.

16. Anjum FM, Din MU, Ahmad I, Pasha AR (2000) Preparation and evaluation of 
dried apricot diet jam. Pak J Food Sci 3: 21-24.

17. Sogi DS, Singh S (2001) Studies on bitterness development in Kinnow juice, ready-
to-serve beverage, squash, jam and candy. J Food Sci Technol 38: 433-438.

18. Riaz MN, Mohyuddin G, Al-Haq MI (1999) Physical, chemical and sensory 
characteristics of jams made from fresh and frozen strawberries. Pakistan J 
Arid Agric 2: 51-60.

19. Singh S, Shivhare US, Ahmed J, Raghavan GV (1999) Osmotic concentration 
kinetics and quality of carrot preserve. J Food Res Int 32: 509-514.

20. Jawaheer B, Goburdhun D, Ruggoo A (2003) Effect of processing and storage 
of guava into jam and juice on the ascorbic acid content. Plant Food Human 
Nutri 58: 1-12.

21. Veltman RH, Kho RM, Van ACR, Sanders MG, Oosterhaven J (2000) Ascorbic 
acid and tissue browning in pears under controlled atmosphere conditions. 
Post Harvest Biol Tech 19: 129-137.

22. Gimenez J, Kajda P, Margomenou L, Piggott JR, Zabetakis I (2001) A study 
on the colour and sensory attributes of high-hydrostatic-pressure jams as 
compared with traditional jams. J Sci Food Agric 81: 1228-1234.

23. Muhammad A, Durrani Y, Ayub M, Zeb A, Ullah J (2009) Organoleptic evaluation 
of diet jam from apple grown in Swat valley. Sarhad J Agric 25: 81-86.

24. Rathore HA, Masud T, Sammi S, Soomro AH (2007) Effect of storage on physic-
chemical composition and sensory properties of mango variety Dosehari. Pak 
J Nutr 6: 143-148.

25. Suutarinen J, Honkapaa K, Heinio RL, Autio K, Mokkila M (2000) The effect 
of different prefreezing treatments on the structure of strawberries before and 
after jam making. Lebensmittel Wissenschaft Technologie Food Sci Tech 33: 
188-201.

https://www.newagepublishers.com/servlet/nagetbiblio?bno=000296
https://www.newagepublishers.com/servlet/nagetbiblio?bno=000296
https://doi.org/10.1016/j.mam.2005.10.001
https://doi.org/10.1016/j.mam.2005.10.001
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2621.1994.tb14666.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2621.1994.tb14666.x/abstract
https://pubs.acs.org/doi/abs/10.1021/ba-1955-0012.ch001
https://doi.org/10.1016/S0268-005X(00)00056-4
https://doi.org/10.1016/S0268-005X(00)00056-4
https://www.taylorfrancis.com/books/9781420012873/chapters/10.1201%2F9781420012873-14
https://www.taylorfrancis.com/books/9781420012873/chapters/10.1201%2F9781420012873-14
http://agris.fao.org/agris-search/search.do?recordID=US19780327710
http://agris.fao.org/agris-search/search.do?recordID=US19780327710
https://www.crcpress.com/Handbook-of-Food-Processing-Food-Preservation/Varzakas-Tzia/p/book/9781498721752
https://www.crcpress.com/Handbook-of-Food-Processing-Food-Preservation/Varzakas-Tzia/p/book/9781498721752
http://www.aoac.org/aoac_prod_imis/AOAC_Member/PUBSCF/OMACF/OMAP_M.aspx
http://www.aoac.org/aoac_prod_imis/AOAC_Member/PUBSCF/OMACF/OMAP_M.aspx
http://agris.fao.org/agris-search/search.do?recordID=US201300383367
http://agris.fao.org/agris-search/search.do?recordID=US201300383367
http://agris.fao.org/agris-search/search.do?recordID=DJ2012053550
http://agris.fao.org/agris-search/search.do?recordID=DJ2012053550
http://agris.fao.org/agris-search/search.do?recordID=DJ2012053550
http://www.pjbmb.org.pk/images/PJBMBArchive/2012/PJBMB_45_1_Mar_2012/06.pdf
http://www.pjbmb.org.pk/images/PJBMBArchive/2012/PJBMB_45_1_Mar_2012/06.pdf
http://www.pjbmb.org.pk/images/PJBMBArchive/2012/PJBMB_45_1_Mar_2012/06.pdf
http://psfst.com/__jpd_fstr/a51836441307e3f9207469f47e92ef32.pdf
http://psfst.com/__jpd_fstr/a51836441307e3f9207469f47e92ef32.pdf
http://psfst.com/socty_jnl/index.php?isu_vlyr=2002&vlf_rnid=6hxdghxoikfrib3zg9pi6t&Isulst_view=12
http://psfst.com/socty_jnl/index.php?isu_vlyr=2002&vlf_rnid=6hxdghxoikfrib3zg9pi6t&Isulst_view=12
http://psfst.com/socty_jnl/index.php?isu_vlyr=2002&vlf_rnid=6hxdghxoikfrib3zg9pi6t&Isulst_view=12
http://www.idosi.org/wjdfs/wjdfs5(1)/11.pdf
http://www.idosi.org/wjdfs/wjdfs5(1)/11.pdf
http://www.idosi.org/wjdfs/wjdfs5(1)/11.pdf
https://doi.org/10.4172/2157- 7110.1000475
https://doi.org/10.4172/2157- 7110.1000475
http://serials.unibo.it/cgi-ser/start/en/spogli/df-s.tcl?prog_art=8568894&view=articoli
http://serials.unibo.it/cgi-ser/start/en/spogli/df-s.tcl?prog_art=8568894&view=articoli
http://agris.fao.org/agris-search/search.do?recordID=PK2000000342
http://agris.fao.org/agris-search/search.do?recordID=PK2000000342
http://agris.fao.org/agris-search/search.do?recordID=PK2000000342
https://doi.org/10.1016/S0963-9969(99)00126-X
https://doi.org/10.1016/S0963-9969(99)00126-X
https://link.springer.com/article/10.1023/B:QUAL.0000041161.05123.66
https://link.springer.com/article/10.1023/B:QUAL.0000041161.05123.66
https://link.springer.com/article/10.1023/B:QUAL.0000041161.05123.66
http://dx.doi.org/10.1016/S0925-5214(00)00095-8
http://dx.doi.org/10.1016/S0925-5214(00)00095-8
http://dx.doi.org/10.1016/S0925-5214(00)00095-8
https://doi.org/10.1002/jsfa.935
https://doi.org/10.1002/jsfa.935
https://doi.org/10.1002/jsfa.935
http://www.aup.edu.pk/sj_pdf/ORGANOLEPTIC EVALUATION OF DIET JAM FROM .pdf
http://www.aup.edu.pk/sj_pdf/ORGANOLEPTIC EVALUATION OF DIET JAM FROM .pdf
http://dx.doi.org/10.3923/pjn.2007.143.148
http://dx.doi.org/10.3923/pjn.2007.143.148
http://dx.doi.org/10.3923/pjn.2007.143.148
https://doi.org/10.1006/fstl.2000.0638
https://doi.org/10.1006/fstl.2000.0638
https://doi.org/10.1006/fstl.2000.0638
https://doi.org/10.1006/fstl.2000.0638

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Objectives
	Materials and Methods
	Sample preparation
	Proposed plan of the study 
	Packaging and storage of carrot apple jam 
	Physicochemical analysis 
	Sensory evaluation
	Statistical analysis

	Results and Discussion
	Total soluble solids (°Brix) 
	pH
	Titratable acidity
	Reducing sugar
	Non-reducing sugar 
	Ascorbic acid
	Color
	Taste
	Texture
	Overall acceptability

	Discussion
	Conclusion
	Recommendations
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	Table 10
	References

