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ABSTRACT

Objectives: In the present investigation, attempts have been made to develop nutrient-rich value added products (bun, muffin, noodles, and nuggets) 
by the substitution of Carissa spinarum and Ficus carica powder in the proportion (100:0, 100:15, 100:30, 100:45).

Methods: The nutritional composition, dietary fiber composition, and mineral composition of bun, muffin, noodles, and nuggets and organoleptic 
evaluation for bun and muffin (made with whole fresh fruits) were investigated by the standard selected methods. 

Results: It revealed that after the substitution of selected fruits in formulated value added products the nutritional composition (moisture, ash, 
carbohydrates, protein, and fat content), dietary fiber (neutral detergent fiber, acid detergent fiber, hemicellulose, cellulose, and lignin content), and 
mineral composition (calcium, iron, and phosphorus) will increased. 

Conclusions: The organoleptic test showed that the substitution of 15% fresh C. spinarum and 30% of F. carica were more acceptable in the case of 
bun and muffins.
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INTRODUCTION

In this era of global industrialization and advancement of technologies, 
the lifestyle of the people has been changed a lot. In this changing 
lifestyle, the demand for ready to eat foods, such as extruded foods, has 
increased. Among ready to eat foods, junk food form is an important 
part of Indian diet. These products are rich in starch, fat, and energy 
but depleted in fiber. Various epidemiological studies have shown that 
the diet lacking in fiber may be the cause of various gastrointestinal and 
cardiovascular diseases [1]. Fruits and green leafy vegetables are good 
sources of fiber and micronutrients. Multiple micronutrient deficiencies 
are very common than single deficiency mainly in developing countries. 
Nutritional problems are more severe; mostly people in the developed 
countries also suffer from different forms of these nutritional problems. 
According to this data in India, 79% of children of age group between 
6 and 35 months and women between 15 and 49 years of age are 
anemic [2]. Nutritionists are now trying to encourage people for 
supplementation of fruits in nutritional recipes to combat with these 
micronutrient deficiencies.

MATERIAL AND METHODS

The study was conducted in the laboratory of Department of Nutrition 
and Diet, Punjab, Lovely Professional University. Formulation of value 
added products (bun, muffin, noodles, and nuggets) has been done 
by the substitution of Carissa spinarum and Ficus carica fruits taken 
from the orchard of a local cultivar in Bilaspur (Himachal Pradesh), 
from January 2014 to June 2015. All materials have been explained in 
Tables 1, 2, 3, and 4 mentioned below in 100 g.

Nutritional analysis
The selected whole dried fruits were analyzed for proximate 
composition (moisture, ash, fat, protein, carbohydrates, and dietary 
fiber). Proximate analysis was analyzed in triplicates. Moisture, ash 
content, protein, and fat were determined by AOAC [3]. Carbohydrates 
were determined by the anthrone method [4]. Dietary fibers (cellulose, 
hemicelluloses, and lignin) were determined by Van Soest and 
Robertson [5]. Mineral content was estimated by gas chromatography-
mass spectrometry [6].

Research Article

Table 1: Ingredients used in the preparation of bun (in g)

S. no. Ingredients K K1 K2 K3 F1 F2 F3

K Standard=100% wheat flour bun, K1=15% C. spinarum powder, K2=35% 
C. spinarum powder, K3=45% C. spinarum powder, F1=15% F. carica powder, 
F2=30% F. carica powder, F3=45% F. carica powder. C. spinarum: Carissa 
spinarum, F. carica: Ficus carica

Table 2: Ingredients used in the preparation of muffin (in g)

S. no. Ingredients K K1 K2 K3 F1 F2 F3

K Standard=100% wheat flour muffin, K1=15% C. spinarum powder, K2=35% 
C. spinarum powder, K3=45% C. spinarum powder, F1=15% F. carica powder, 
F2=30% F. carica powder, F3=45% F. carica powder. C. spinarum: Carissa 
spinarum, F. carica: Ficus carica

Table 3: Ingredients used in the preparation of noodles (in g)

S. no. Ingredients K K1 K2 K3 F1 F2 F3

K Standard=100% wheat flour noodles, K1=15% C. spinarum powder, K2=35% 
C. spinarum powder, K3=45% C. spinarum powder, F1=15% F. carica powder, 
F2=30% F. carica powder, F3=45% F. carica powder. C. spinarum: Carissa 
spinarum, F. carica: Ficus carica

1. Wheat flour 100 85 70 55 85 70 55
2. Sample/fruit powder 0 15 30 45 15 30 45
3. R. oil/shortening 1 1 1 1 1 1 1
4. Yeast powder 2 2 2 2 2 2 2
5. Salt 2 2 2 2 2 2 2

1. Wheat flour 100 85 70 55 85 70 55
2. Sample/fruit powder 0 15 30 45 15 30 45
3. R. oil 15 15 15 15 15 15 15
4. Skimmed milk 25 25 25 25 25 25 25
5. Honey 9 9 9 9 9 9 9
6. Baking powder 1 1 1 1 1 1 1

1. Wheat flour                 100        85     70       55       85     70       55
2. Sample/fruit powder 0 15 30 45 15 30 45
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Organoleptic evaluation
Bun and muffins (samples) were evaluated for appearance, color, 
texture, flavor, and overall acceptability on a 9-point hedonic scale [7]. 
10 panelist were selected from differ status.

Statistical analysis
Statistical analysis was conducted by using Statistical Program for Social 
Sciences (SPSS), (SPSS Corporation, Chicago, IL, USA) version 16.0 
for windows. Data are represented as mean and standard deviation. 
All determinations were done at least in triplicate, and average were 
calculated. Where appropriate data were subjected to statistical analysis 
of variance to determine the significance of treatment relationship. The 
confidence limit used in this study were based on 95% probability 
(p<0.05).

RESULT AND DISCUSSION

Result and discussion are mentioned in Table 5 showed that the 
nutritional composition of bun made from wheat flour substituted 
with the powder of C. spinarum and F. carica. The moisture content of 
bun ranged from 6.84% to 9.87%. Similar results have been obtained 
by Alam et al. [8]. The ash content ranged from 0.39% to 0.72%. 
Consistent results were given by Kawka et al. [9]. The carbohydrates 
content ranged from 75.52% to 107.56%. The protein content ranged 
from 6.64% to 7.84%. The fat content ranged from 1.62% to 1.92%. 
Similar results have been obtained by Alam et al. [8]. Table 6 showed 
that the dietary composition of bun made from wheat flour 
incorporated with the powder of C. spinarum and F. carica. The neutral 
detergent fiber (NDF) of bun ranged from 23.8% to 25.66%. The result 
showed that there was a significant difference (p<0.05) between the 
samples. Similar results have been obtained by Albers et al. [10]. 
Increased the fiber content in bun with the addition of fruit powder, 
which effect on dough properties. It leads to increased dough 
development time and decreased dough stability was possibly 
associated with slowed water hydration rate and gluten development 
due to increased fiber content. Increased mixing tolerance and 
extension value due to the interactions between fibrous materials and 

gluten [11]. The acid detergent fiber (ADF) ranged from 1.30% to 
1.66%. Consistent results were given by Kawka et al. [9]. The 
hemicellulose content ranged from 22.39% to 23.99%. Similar results 
have been obtained by Albers et al. [10]. The cellulose content ranged 
from 2.48% to 2.83%. The lignin content ranged from 0.5% to 0.75%. 
Similar results have been obtained by Kawka et al. [9]. Table 7 showed 
that the mineral composition of bun made from wheat flour substituted 
with the powder of C. spinarum and F. carica. The calcium content of 
bun ranged from 10.80% to 94.05%. Calcium content increased after 
the substitution of fruit powder in bun, and similar results have been 
obtained by Kashlan et al. [12]. The result showed that mineral content 
increased in bun with the addition of fruit powder due to fruit power is 
a good source of minerals. These results are in agreement with Aremu 
et al. [13] and Nieman et al. [14]. The iron content ranged from 25.83% 
to 369.12%. Consistent results were given by Umelo et al. [15]. The 
phosphorus content ranged from 333.39% to 501.13%. After 
substitution phosphorus content increased in bun as compared to the 
control sample and consistent results have been obtained by Harinder 
et al. [16]. Table 8 showed that the nutritional composition of a muffin 
made from wheat flour substituted with the powder of C. spinarum and 
F. carica. The moisture content of muffin ranged from 10.8% to 21.83%. 
Similar results have been obtained by Uchenna et al. [17]. The ash 
content ranged from 0.37% to 0.77%. The carbohydrates content 
ranged from 45.45% to 71.95%. The protein content ranged from 
6.42% to 7.38%. The fat content ranged from 10.33% to 12.73%. 
Similar results have been obtained by Jauharah et al. [18]. Table 9 
showed that the dietary composition of a muffin made from wheat 
flour incorporated with the powder of C. spinarum and F. carica. NDF 
ranged from 23.76% to 25.3%. The ADF of ranged from 5.83% to 
6.56%. The hemicellulose content ranged from 17.86% to 18.42%. The 
cellulose content ranged from 4.19% to 4.26%. The lignin content 
ranged from 1.70% to 1.74%. Similar results have been obtained by 
Thomas et al. [19]. Table 10 showed that the mineral composition of a 
muffin made from wheat flour substituted with the powder of 
C. spinarum and F. carica. The calcium content of muffin ranged from 
146.792% to 339.291%. The iron content ranged from 10.92% to 
19.88%. The phosphorus content ranged from 62.40% to 175.435%. 
Consistent results have been obtained by Kiruthiga and 
Krishnaprabha [20]. Table 11 showed that the nutritional composition 
of noodles made from wheat flour substituted with the powder of 
C. spinarum and F. carica. The moisture content ranged from 6.84% to 
9.87%. Similar results have been obtained by Alam et al. [8]. The ash 
content ranged from 2.00% to 3.67%. Consistent results were given by 
Kawka et al. [9]. The carbohydrates content ranged from 85.53% to 
114.58%. Similar results have been obtained by Taneya et al. [21]. The 
protein content ranged from 6.51% to 7.84%. Similar results have 
been obtained by Hardi et al. [22]. The fat content ranged from 1.56% 

Table 5: Nutritional composition

Drying method K K1 K2 K3 F1 F2 F3
Moisture (%) 6.470±0.02a 7.45±0.01b 9.87±0.02bc 8.24±0.66bc 8.26±0.00bc 6.84±0.01bd 8.41±0.01b

Ash (%) 0.39±0.05a 0.44±0.15b 0.50±0.00a 0.72±0.16a 0.40±0.05c 0.48±0.02a 0.63±0.11a

Carbohydrates (g/100 g) 75.52±0.01a 89.58±0.07b 98.05±0.05bc 107.56±0.05bc 85.85±0.30bc 95.6±0.1bd 104.58±0.07b

Protein (%) 6.64±0.14a 6.79±0.08a 7.1±0.1a 7.52±0.08ab 7.69±0.95ab 7.44±0.08a 7.84±0.08a

Fat (%) 1.62±0.07a 1.73±0.04a 1.82±0.05a 1.92±0.28a 1.80±0.38a 1.73±0.04a 1.62±0.07a

Where, K (Standard)=100% wheat flour bun, K1=15% C. spinarum powder, K2=30% C. spinarum powder, K3=45% C. spinarum powder), F1=15% F. carica powder, 
F2=30% F. carica powder, F3=45% F. carica powder. Different letters in the column indicated significant differences at p<0.05. 

Table 6: Dietary fiber

Drying method K K1 K2 K3 F1 F2 F3
NDF (%) 23.8±0.10a 24.23±0.05a 24.83±0.98a 25.66±0.23ab 23.73±0.05ac 24.23±0.05a 24.83±0.98a

ADF (%) 1.4±0.45a 1.56±0.20a 1.6±0.17a 1.66±0.11a 1.3±0.34a 1.53±0.23a 1.6±0.17a

Hemicellulose (%) 22.39±0.00a 22.69±0.00b 23.22±0.00bc 23.99±0.00bc 22.42±0.00bc 22.56±0.00bd 23.22±0.00b

Cellulose (%) 2.51±0.07a 2.59±0.04a 2.64±0.05a 2.83±0.10ab 2.48±0.10ac 2.56±0.03ac 2.62±0.01ac

Lignin (%) 0.5±0.00a 0.6±0.00a 0.7±0.01a 0.75±0.00a 0.5±0.01a 0.53±0.00ab 0.6±0.00a

Values are expressed as mean±SD (n=3) of triplicate measurement. ADF: Acid detergent fiber, NDF: Neutral detergent fiber. Different letters in the column indicated 
significant differences at p<0.05. (a,b,c)

Table 4: Ingredients used in the preparation of nuggets (in g)

S. no. Ingredients K K1 K2 K3 F1 F2 F3

K Standard=100% moong flour nuggets, K1=15% C. spinarum powder, K2=35% 
C. spinarum powder, K3=45% C. spinarum powder, F1=15% F. carica powder, 
F2=30% F. carica powder, F3=45% F. carica powder. C. spinarum: Carissa 
spinarum, F. carica: Ficus carica

1. Moong flour                   100     85      70       55      85      70    55 
2. Sample/fruit powder 0 15 30 45 15 30 45
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Table 8: Muffin‑nutritional composition

Drying method K K1 K2 K3 F1 F2 F3
Moisture (%) 10.8±0.1a 20.66±0.05b 21.83±0.00bc 19.68±0.09ac 20.8±0.00b 19.85±0.09ac 20.15±0.09bc

Ash (%) 0.37±0.02a 0.41±0.15a 0.5±0.00a 0.72±0.03b 0.51±0.01ac 0.7±1.35b 0.77±0.02ab

Carbohydrates (g/100 g) 45.45±0.48a 52.29±2.22b 61.16±3.20bc 70.07±0.02bc 52.48±2.11b 62.50±2.54bc 71.95±2.58bc

Protein (%) 6.42±0.12a 7.16±0.05a 7.52±0.08a 7.76±0.08a 6.92±0.11ab 7.17±0.05a 7.38±0.16ab

Fat (%) 10.33±0.11a 11.53±0.11b 12.53±0.11bc 12.73±0.11bc 10.73±0.11bc 11.13±0.11bc 11.33±0.11bc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 9: Dietary fiber

Drying method K K1 K2 K3 F1 F2 F3
NDF (%) 23.76±0.11a 24.1±0.34a 24.46±0.86a 25.3±0.86a 23.66±0.15a 24.06±0.32a 24.46±0.86a

ADF (%) 5.83±0.63a 6.06±0.63a 6.2±1.10a 6.56±0.63a 5.46±0.63a 5.73±0.56a 6.03±0.86a

Hemicellulose (%) 17.86±0.00a 18.03±0.00b 18.25±0.00b 18.32±0.00bc 18.19±0.00bc 18.32±0.00bc 18.42±0.00bc

Cellulose (%) 4.19±0.19a 4.22±0.19a 4.26±0.19a 4.27±0.19a 4.18±0.19a 4.20±0.19a 4.24±0.19a

Lignin (%) 1.70±0.00a 1.72±0.02a 1.73±0.01a 1.74±0.01ab 1.60±0.01bc 1.70±0.00ac 1.71±0.02ab

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 10: Mineral composition

Drying method K K1 K2 K3 F1 F2 F3
Calcium (mg/100 g) 146.792±0.00a 148.165±0.00a 172.977±0.00ab 234.416±51.96a 241.019±0.00b 307.954±0.00b 339.291±0.00b

Iron (mg/100 g) 10.92±0.00a 11.33±0.00b 12.07±0.00bc 13.31±0.00bc 16.04±0.00bc 18.14±0.00bc 19.88±0.00bc

Phosphorus (mg/100 g) 62.40±0.00a  72.28±0.00b 76.86±0.00bc 81.74±0.00bc 86.65±0.00bc 120.42±0.00bc 175.435±0.00bc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 11: Nutritional composition of noodles

Drying method K K1 K2 K3 F1 F2 F3
Moisture (%) 6.61±0.16a 7.44±0.01a 9.88±0.04a 7.65±0.99a 8.26±0.13a 8.75±3.24a 8.45±0.12a

Ash (%) 2.13±0.00a 2.00±0.05a 2.04±0.10a 2.11±0.05ab 2.51±0.10ac 2.84±0.09ac 3.67±1.33ac

Carbohydrates (g/100 g) 85.53±0.01a 94.58±0.07b 103.05±0.05bc 112.56±0.05bc 95.85±0.30bc 105.6±0.1bc 114.58±0.07bc

Protein (%) 6.51±0.11a 6.79±0.08a 7.1±0.1a 7.52±0.08a 7.48±1.05a 7.44±0.08a 7.84±0.08a

Fat (%) 1.56±0.02a 2.20±0.07b 2.70±0.39bc 3.59±0.03bc 1.62±0.07bc 1.73±0.04abc 1.82±0.05abc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 7: Mineral composition

Drying method K K1 K2 K3 F1 F2 F3
Calcium (mg/100 g) 10.80±0.00a 49.57±0.00b 57.40±0.00bc 94.05±0.00bc 14.96±0.00bc 70.14±0.00bd 73.61±0.00b

Iron (mg/100 g) 25.83±0.00a 307.61±0.00b 355.43±0.00bc 369.12±0.00bc 284.91±0.00bc 310.75±0.00bd 344.83±0.00b

Phosphorus (mg/100 g) 333.39±0.00a 416.77±0.00ab 443.73±0.00bc 501.13±5.77bc 371.70±0.00bc 423.54±0.00bd 444.00±0.00b

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 12: Dietary fiber

Drying method K K1 K2 K3 F1 F2 F3
NDF (%) 21.93±1.90a 23.36±1.53a 23.70±1.70a 25.16±0.77a 22.50±2.16a 23.70±1.70a 23.90±0.26a

ADF (%) 0.53±0.05a 0.63±0.11a 0.70±0.20a 0.83±0.11a 0.60±0.10a 0.76±0.11a 0.83±0.11a

Hemicellulose (%) 21.4±4.35a 21.73±0.00a 23.00±0.00a 24.33±0.00a 21.9±4.35a 22.94±0.00a 23.07±4.35a

Cellulose (%) 3.14±0.18a 3.18±0.22a 3.20±0.02a 3.23±0.00a 3.17±0.03a 3.21±0.01a 3.33±0.10a

Lignin (%) 0.46±0.05a 0.56±0.05a 0.63±0.05b 0.76±0.05ab 0.50±0.10ab 0.53±0.05ab 0.63±0.05ab

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 13: Mineral composition

Drying method K K1 K2 K3 F1 F2 F3
Calcium (mg/100 g) 18.96±0.00a 19.71±0.00b 22.19±0.00bc 22.67±0.00bc 23.80±0.00bc 27.89±0.00bc 33.91±0.00bc

Iron (mg/100 g) 0.09±0.00a 0.09±0.00ab 0.10±0.00abc 0.16±0.00bc 0.22±0.00bc 0.26±0.00bc 0.27±0.00bc

Phosphorus (mg/100 g) 0.11±0.00a 0.12±0.00b 0.15±0.00bc 0.15±0.00bc 0.13±0.00bc 0.15±0.00bc 0.16±0.00bc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

to 3.59%. Similar results have been obtained by Taneya et al. [21]. 
Table 12 showed that under dietary composition the NDF of noodles 

ranged from 21.93% to 25.16%. Similar results have been obtained by 
Sobota and Luczak [23]. The ADF ranged from 0.53% to 0.83%. The 
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hemicellulose content ranged from 21.4% to 24.33%. The cellulose 
content ranged from 3.14% to 3.33%. Similar results were given by 
Nermin [24]. The lignin content ranged from 0.46% to 0.76%. Table 13 
showed that under mineral composition the calcium content of noodles 
ranged from 18.96% to 33.91%. The iron content ranged from 0.09% 
to 0.27%. Consistent results were given by Kulkarni et al. [25]. The 
phosphorus content ranged from 0.11% to 0.16%, and consistent 
results have been obtained by Ibitoye et al. [26]. Table 14 showed that 
the nutritional composition of nugget substituted with the powder of 
C. spinarum and F. carica. The moisture content of nuggets ranged from 
19.8% to 21.83%. The ash ranged from 0.37% to 0.77%. The 
carbohydrates content ranged from 65.64% to 93.78%. The protein 
content of nugget substituted with the powder of C. spinarum and 
F. carica. It ranged from 13.34% to 14.72%. The fat content ranged 
from 1.85% to 3.96%. Similar results have been obtained by Pardeshi 
et al. [27]. Table 15 showed that under the dietary composition of 

nugget substituted with the powder of C. spinarum and F. carica. It 
ranged from 23.63% to 25.30%. The ADF ranged from 21.33% to 
22.63%. The hemicellulose content ranged from 1.97% to 2.54%. The 
cellulose content ranged from 11.88% to 12.97%. The lignin content 
ranged from 1.70% to 1.73%. Similar results have been obtained by 
Rani and Kawatra [28]. Table 16 showed that under mineral 
composition the calcium content of nugget ranged from 146.79% to 
339.29%. The iron content of nugget ranged from 10.92% to 19.88%. 
The phosphorus content ranged from 324.10% to 754.35%, and 
consistent results have been obtained by Habibullah and Hamid [29]. 
Table 17 showed the sensory score of bun made from wheat flour. In 
this study, the results of the appearance, color, texture, flavor, and 
overall acceptability showed that there was no significant difference 
between the bun made from flour blends with the powder of 
C. spinarum and F. carica and wheat flour. The maximum score for 
appearance was observed in K1 (7.5) and minimum in F1 (7.2). The 

Table 14: Nutritional composition of nugget

Drying method K K1 K2 K3 F1 F2 F3
Moisture (%) 19.8±0.1a 20.66±0.05b 21.83±0.00bc 19.68±0.09ac 20.8±0.00b 19.85±0.09ac 20.15±0.09bc

Ash (%) 0.37±0.02a 0.41±0.15a 0.5±0.00ab 0.72±0.03b 0.51±0.01a 0.7±1.35b 0.77±0.02b

Carbohydrates (g/100 g) 65.64±0.22a 74.53±0.40b 82.99±0.24bc 93.30±1.04bc 72.48±2.11b 82.50±1.09bc 93.78±0.63bc

Protein (%) 13.34±0.08a 14.00±0.1b 14.1±0.1bc 14.37±0.12bc 13.59±0.08abc 14.39±0.08bc 14.72±0.08bc

Fat (%) 1.85±2.71a 2.74±0.05b 3.31±0.24bc 3.96±0.30bc 2.20±0.05bc 2.27±0.02bc 2.33±0.07bc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 15: Dietary fiber

Drying method K K1 K2 K3 F1 F2 F3
NDF (%) 23.63±0.11a 23.93±0.32a 24.3±0.95a 25.3±0.86a 23.56±0.11a 24.06±0.32a 24.2±1.04a

ADF (%) 21.33±1.15a 21.73±0.23a 21.76±1.85a 22.63±1.45a 21.06±0.92a 21.76±1.85a 21.73±0.23a

Hemicellulose (%) 1.97±0.00bc 2.20±0.00b 2.33±0.00a 2.54±0.00bc 2.36±0.00bc 2.47±0.00bc 2.50±0.00bc

Cellulose (%) 11.88±0.65a 12.23±0.00a 12.67±0.58a 12.97±0.63a 11.51±0.65a 11.89±0.61a 12.54±0.66a

Lignin (%) 1.70±0.00a 1.72±0.01a 1.73±0.01a 1.74±0.01ab 1.68±0.00b 1.70±0.01a 1.71±0.00ab

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 16: Mineral composition

Drying method K K1 K2 K3 F1 F2 F3
Calcium (mg/100 g) 146.79±0.00a 148.16±0.00b 172.97±0.00bc 204.41±0.00bc 241.01±0.00bc 307.95±0.00bc 339.29±0.00bc

Iron (mg/100 g) 10.92±0.00a 11.33±0.00b 12.07±0.00bc 13.31±0.00bc 16.04±0.00bc 18.14±0.00bc 19.88±0.00bc

Phosphorus (mg/100 g) 324.1±0.00a 422.81±0.00b 468.62±0.00bc 517.43±0.00bc 666.54±0.00bc 704.27±0.00bc 754.35±0.00bc

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 17: Organoleptic evaluation for bun

Drying method K K1 K2 K3 F1 F2 F3
Appearance 7.4±0.69a 7.5±0.52a 7.4±0.51a 7.4±0.63a 7.2±0.63a 7.4±0.69a 7.4±0.69a

Color 7.2±0.42a 7.4±0.51a 7.5±0.52a 7.6±0.51a 7.0±0.47a 7.1±0.31a 7.0±0.66a

Texture 7.2±0.63a 7.5±0.52a 7.4±0.51a 7.5±0.52a 7.2±0.63a 7.3±0.48a 7.4±0.51a

Flavor 7.5±0.52a 7.4±0.51a 7.5±0.52a 7.6±0.51a 7.2±0.42a 7.3±0.67a 7.1±0.31a

Overall acceptability 7.9±0.31a 7.6±0.51a 7.5±0.52a 7.5±0.52a 7.4±0.51a 7.5±0.52a 7.4±0.51a

Different letters in the column indicated significant differences at p<0.05 (a,b,c)

Table 18: Organoleptic evaluation for muffin

Drying method K K1 K2 K3 F1 F2 F3
Appearance 7.9±0.31a 7.6±0.51a 7.3±0.48a 7.6±0.51a 7.4±0.51a 7.7±0.48a 7.4±0.51a

Color 7.2±0.42a 7.4±0.51a 7.6±0.51a 7.1±0.56a 7.6±0.51a 7.4±0.51a 7.2±0.42a

Texture 7.3±0.48a 7.7±0.48a 7.5±0.52a 7.5±0.52a 7.4±0.51a 7.4±0.51a 7.7±0.48a

Flavor 7.8±0.42a 7.5±0.52a 7.4±0.51a 7.6±0.51a 7.3±0.48a 7.6±0.51a 7.4±0.51a

Overall acceptability 7.7±0.48a 7.7±0.48a 7.6±0.51a 7.4±0.51a 7.5±0.52a 7.7±0.48a 7.5±0.52a

Different letters in the column indicated significant differences at p<0.05 (a,b,c)
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maximum score for color was K3 (7.6) and minimum in F1 and F3 (7.0). 
The data for the score of the texture of the bun ranged from 7.2 to 7.5 
with K1 and K3 being the highest with 7.5 scores and minimum in 7 K 
with 7.2 scores. The maximum score for flavor was observed in K3 (7.6) 
and minimum in F3 (7.1). Moreover, overall acceptability was observed 
maximum in K (7.9) and minimum in F1 and F3 (7.4). Table 18 showed 
the sensory score of a muffin made from wheat flour. In this study, the 
results of the appearance, color, texture, flavor, and overall acceptability 
showed that there was no significant difference between the muffin 
made from flour blends with the powder of C. spinarum and F. carica 
and wheat flour. The maximum score for appearance was observed in 
K (7.9) and minimum in K2 (7.3). The maximum score for color was 
K2 (7.6) and minimum in K3 (7.1). The data for the score of the texture 
of the bun ranged from 7.3 to 7.7 with K1 being the highest with 
7.7 scores and minimum in K with 7.3 scores. The maximum score for 
flavor was observed in K (7.8) and minimum in F1 (7.3). Moreover, 

overall acceptability was observed maximum in K, K1, and F2 (7.7) and 
minimum in F1 and F3 (7.5).

Procedure for the formulation of value added product (bun, 
muffin, noodles, and nuggets) and Figure (1‑6) showed sensory 
evaluation of  all selected value added products.
Organoleptic analysis of Bun and Muffin

CONCLUSION

Among all the formulation (value added products) after the 
substitution of selected fruits the nutritional composition (moisture, 
ash, carbohydrates, protein, and fat content), dietary fiber (NDF, ADF, 
hemicellulose, cellulose, and lignin content), and mineral composition 
(calcium, iron, and phosphorus) will increased as compared to control 
sample. The organoleptic test showed that the substitution of 15% fresh 
C. spinarum and 30% of F. carica were more acceptable in the case of 
bun and muffins. This study will help people to generate awareness for 

Preparation of raw ingredients

Mixed wheat flour, R.oil, yeast, salt,and distilled water

Knead to dough

Mix wheat flour and sieve it well

Left 15 minutes for fermentation

Dough proofing for (45-60 minutes)

Baked for 35 minutes at 217°C in preheated oven and packed

Bun development [8]

Preparation of raw ingredients

Mixed wheat flour, R. oil, skimmed milk, honey, baking powder,and distilled water

Beaten well until get moistened

Batter was poured into ceased paper lined muffin pan

Baked for 30 minutes in a pre-heated oven at 55°C

Cooled and packed muffins

Muffin development [17]

Preparation of raw ingredients

Mixed moong flour and distilled water

Dough kneaded to make a paste

Made small equal sized balls (round nugget)

Prepared nuggets dried at 50°C in oven for 24 hrs

Stored dry nuggets in airtight glass

Nugget development (Pandey et al., 2012)

Preparation of raw ingredients

Mixed wheat flour and distilled water

Dough formation using boiled distilled water

Noodle manufacturing machine

Prepared noodles

Dried at 68°C in preheated oven for 2 minutes

Dried at 60°C in preheated oven for 3 hrs

Cooled and packed

Noodles development [26]
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the supplementation fruits in their daily diet to control micronutrient 
deficiency and increase nutritional status in a better way.
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