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Abstract  

For the development of multigrain bun four types of grains were used i.e. oats, sorghum, amaranth and wheat. Mix flour was 

prepared by using 5 parts of amaranth flour, 2.5 parts of sorghum flour, 2.5 parts of oats flour and the remaining was wheat 

flour. Composite flour (CF) was prepared by replacing wheat flour with mix flour at various proportions i.e. 5%, 10%, 15%, 

20% and 25%. The composite flour was used to prepare buns. Physical and sensory analysis of bun was carried out. 

protein, fat, mineral, fiber and energy value increased with increase in blending proportions. The volume of bun decreased 

with increase in substitution. The bun prepared by 15% substitution was having maximum yield. The crust colour of the 

composite flour bun formed by 15% blend

bun prepared by 15% substitution was highly acceptable as compared to other buns.
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Introduction 

The food industry is always in the process of developing new 

food products according to the consumers taste and with high 

nutritional value. Functional ingredients are being used in food 

industry for developing new food products. The plants 

source of all these innovative products
1
. In terms of health, 

consumers are very concerned and know the relationship 

between nutrition and optimal health. Besides, the media 

coverage of health concerns and the increasing incidence of 

health conditions have played a major role in development of 

innovative health products. The nutritional value of traditional 

bakery products is continuously being increased by the addition 

of various functional ingredients. Functional foods are 

developed to give protection against diseases and provide a 

wholesome food to the consumers
2
. Bun is a bakery product 

which is very popular among Indian masses. Wheat flour is a 

major ingredient used to prepare buns. In the past, very limited 

study is available to develop buns from sources other than 

wheat. In the present study, an attempt has been made to prepare 

bun from oats, sorghum, amaranth and wheat.

 

Materials and Methods  

Wheat, amaranth, sorghum and oats grains were purchased from 

local market of Sangrur, Punjab, India. All the grains were 

into flour by dry milling process. Wheat, amaranth, sorghum 

and oats flour was sieved through 30 mm mesh sieve. 

was made by 5 parts of amaranth flour, 2.5 parts of sorghum 

flour, 2.5 parts of oats flour and the remaining 

Composite flour (CF) was prepared by replacing wheat flour 

with MF at various proportions i.e. 5%, 10%, 15%, 20% and 
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of various functional ingredients. Functional foods are 

tion against diseases and provide a 

. Bun is a bakery product 

which is very popular among Indian masses. Wheat flour is a 

major ingredient used to prepare buns. In the past, very limited 

om sources other than 

wheat. In the present study, an attempt has been made to prepare 

bun from oats, sorghum, amaranth and wheat. 

Wheat, amaranth, sorghum and oats grains were purchased from 

All the grains were made 

into flour by dry milling process. Wheat, amaranth, sorghum 

and oats flour was sieved through 30 mm mesh sieve. Mix flour 

was made by 5 parts of amaranth flour, 2.5 parts of sorghum 

flour, 2.5 parts of oats flour and the remaining wheat flour. 

Composite flour (CF) was prepared by replacing wheat flour 

with MF at various proportions i.e. 5%, 10%, 15%, 20% and 

25%. Composite flour was then packed in air tight polyethylene 

pouches and kept for further use. 

 

Proximate analysis of flour: Moisture, protein, f

crude fiber were determined according to 

carbohydrate content in the material was determined by 

difference method i.e. by subtracting the sum of the percentages 

of crude protein, lipid, crude fiber and ash 

hundred
4
. The energy value (KJ) of material was calculated by 

method of Paul and Southgate
5
. 

 

Bun formulation: Bun was prepared according to the following 

recipe as described by Pyler
6
. 

 

Table-1

Proportions of various ingredients used in multi

preparation

Ingredients 

Flour (g) 

Salt (g) 

Yeast (g) 

Shortening (g) 

Non-fat dry milk (g) 

Sugar (g) 

Water (ml) 
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For the development of multigrain bun four types of grains were used i.e. oats, sorghum, amaranth and wheat. Mix flour was 

5 parts of amaranth flour, 2.5 parts of sorghum flour, 2.5 parts of oats flour and the remaining was wheat 

omposite flour (CF) was prepared by replacing wheat flour with mix flour at various proportions i.e. 5%, 10%, 15%, 

20% and 25%. The composite flour was used to prepare buns. Physical and sensory analysis of bun was carried out. The 

iber and energy value increased with increase in blending proportions. The volume of bun decreased 

with increase in substitution. The bun prepared by 15% substitution was having maximum yield. The crust colour of the 

was relatively white with higher L* values as compared to other samples. Overall, 

25%. Composite flour was then packed in air tight polyethylene 

Moisture, protein, fat, ash and 

determined according to AOAC
3
. The 

carbohydrate content in the material was determined by 

difference method i.e. by subtracting the sum of the percentages 

of crude protein, lipid, crude fiber and ash content from 

The energy value (KJ) of material was calculated by 

Bun was prepared according to the following 

1 

Proportions of various ingredients used in multigrain bun 

preparation 

Quantity 

100 

2 

2 

5 

2 

10 

55-65 
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Dough for bun was prepared by mixing all ingredients. The 

ingredients were kneaded with hands till good consistency 

dough was prepared. The yeast suspension was prepared by 

adding distilled water in wet yeast. The dough was divided into 

four equal pieces and rounded into balls and places in bowls and 

covered with wet muslin cloth. Then, dough balls were kept in 

environmental chamber for proofing at 85% relative humidity 

(RH) and 35°C for 70 minutes. Baking was carried out in 

baking oven (Continental, India) at 218± 5°C for 20-25 minutes. 

After that, buns were cooled in room temperature and weighed. 

After cooling, buns were packed in 100 gauge HDPE pouches 

and sealed. The proximate analysis of multigrain bun was 

carried out by using same methods as in case of the flour. 

 

Physical analysis of multigrain bun: Loaf volume after 

cooling for 15 min was measured using rapeseed displacement 

method. Each loaf was put in a container and covered with 

rapeseed to totally fill the container. Then the loaf was removed 

and the volume of the rapeseed was recorded by the method 

given in AACC
7
. The results were expressed as means of 

triplicate values. Specific volume was calculated as the ratio of 

the loaf volume to the loaf mass according to the method of 

Penfield and Campbell
8
. 

 

bun of mass loaf

bun of  volumeloaf
  

g

3
cm  volumeSpecific =








 

 

Density of bun was calculated as the ratio of the loaf mass to the 

loaf volume
9
. 

 

Weight of the dough and bun were measured and the weight 

loss was calculated
10 

as follows:  

100 
dough ofweight 

bun baked of weight -dough  ofweight 
  (%) lossWeight x=  

Yield of product during baking is the ratio of weight of the 

product to the weight of loaf
7
.  

100 
baking before loaf ofweight 

bun baked ofweight 
  (%) Yield x=  

 

Texture was analyzed using a texture analyzer (TA-XT plus) 

with a P75 75mm compression plate cylindrical probe at pre test 

speed of 1.0 mm/s, test speed of 1.0 mm/s and post test speed of 

10 mm/s and a 25 kg load. Whole bun was used for testing and 

for crust firmness, bun was cut for getting approximately 2 mm 

thick crust portion uniformly. Color values for crust and crumb 

were measured at three different locations on the same loaf 

using the Color Spectrophotometer (Hunter’s Color Lab, Gretag 

Macbeth model, color i5, CH-8105 Regensdort, Switzerland). 

The results were reported as L* (lightness), a*(redness and 

greenness) and b* (yellowness and blueness). The 

measurements were made in triplicate.  

 

Sensory analysis of multigrain bun: Sensory tests were 

conducted by semi trained panel of 8 members of the 

Department of Food Engineering and Technology, Sant 

Longowal Institute of Engineering and Technology, Longowal. 

Buns were evaluated on the basis of crust, aroma, shape, 

internal texture, taste, appearance, and overall acceptability. A 

nine point hedonic scale with 1 = dislike extremely, 5 = neither 

like nor dislike, 9 = like extremely was used
11

. Water was 

provided to rinse the mouth between evaluations and covered 

expectoration cups were provided when panelists did not wish 

to swallow the samples. 

 

Results and Discussion 

Proximate composition of wheat flour, oat flour, sorghum 
flour and amaranth flour: The proximate composition of 

wheat flour (WF), oat flour (OF), sorghum flour (SF) and 

amaranth flour (AF) is given in Table-2. The results have been 

compared with refined wheat flour (maida) which is generally 

used for cookie preparation. Among all the flour samples, wheat 

flour was having the highest moisture content and lowest was 

found in sorghum flour. Amaranth flour was having the highest 

protein content of 17.46%. Mineral content varied from 0.75% 

to 3.20% in flour samples and among them amaranth flour 

contain the highest amount of ash content of 3.2 %. Oat contains 

more than 14% insoluble crude fiber and amaranth flour also 

contains around 5% of crude fiber. Wheat flour is a poor source 

of crude fiber. The highest amount of carbohydrate was 

obtained in sorghum flour (74.38%) and the least amount was 

obtained in amaranth flour (64.41%). Foods for convalescing 

patients with problems require carbohydrate as a source of 

energy that will not stress their metabolic process
12

. It was 

found that maximum amount of energy value was contained by 

amaranth flour as this contain maximum amount of protein and 

fat followed by oat flour, sorghum flour and wheat flour. Thus, 

these non-gluten flours like AF, SF and OF were chosen for the 

preparation of cookies and bun with wheat flour blending. 

 

Proximate analysis of multigrain bun: After baking, the 

moisture content of fresh bun was 32.29±2.21% for control 

sample (Table-3). The moisture content in wheat flour blended 

with composite flour varied from 31.17±1.97 to 25.97±0.61%. It 

was found that the moisture content gradually decreased with 

increase of blending proportion. This may be due to more fiber 

content present in composite flour. The average protein content 

of bun made from composite flour varied from 5.70 to 6.96%. 

The protein content increased up to 6.96% at blending of 25% 

of composite flour. This may be due to increase of composite 

flour which contain more protein content then wheat flour. Fat 

content of buns prepared from composite flour increased with 

increase in blending proportions. The fat content varied from 

11.41±1.23% to 13.07±0.87% in composite flour bun. The ash 

content varied from 1.58±0.43 to 2.24±0.56 %. It was observed 

that there was 92.8% increase in mineral content in composite 

flour bun with only 25% of substitution of composite flour. This 

tremendous increase was due to high mineral content of 
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amaranth in composite flour. There was gradual increase in 

crude fiber content with the increase of composite flour. This 

was due to more fiber content of composite flour. With 25% of 

substitution of blended flour, fiber content of 1.83±0.27% was 

observed. The maximum carbohydrate content was found in 

10% blend and least amount of carbohydrate in 5% blend bun. 

Energy value of control bun (wheat flour) was observed as 

602.45 KJ. Energy value in composite flour bun varied from 

533 to 614.98 KJ. It was found that energy value increased 

gradually with increase of the composite flour blend. At 25% 

blending, the energy value obtained was 614.98 KJ, which is a 

great portion of our daily dietary energy requirement. 

 

Quality of bun depends upon the quality of flour from which it 

is made. Ideal quality flour for one type of product may not be 

followed for others. The previous investigations on the 

proximate composition of flours revealed that whole wheat flour 

contain moisture in the range of 7.68 to 9.32%, crude protein 

12.18 to 14.10% and ash 1.32 to 1.72%
13

. Both genetic and non-

genetic factors change the composition of wheat grains which 

include environmental and storage conditions, fertilizers and 

soil
13-14

. Volume of bun varied in composite flour from 

245±1.09 to 258±2.11 cm
3
, where 25% substitution of 

composite flour gained minimum volume and 5% blend gained 

the maximum volume (Table-4). It was observed that the 

volume decreased with increase of substitution. This may be due 

to decrease of wheat flour content with increasing percentage of 

the substitution. The specific volume of bun in composite flour 

varied from 2.21±0.47 to 2.38±0.56 cm
3
g

-1
, whereas in control 

bun, specific volume was found to be 2.39±0.87 cm
3
g

-1
. Increase 

in fresh weight or decrease in specific volume in all the products 

was proportional to an increase in the level of composite flour 

substitution. Increase in fresh weight can be attributed to higher 

water holding capacity of the amaranth and sorghum flour, 

while decrease in loaf volume may be due to dilution of gluten 

in composite flour. Mixing of composite flour with wheat flour 

is therefore beneficial to obtain products of higher fresh weight 

and better storage properties. Similar results on physical 

properties of breads prepared from wheat and peanut meal have 

been reported
15-16

. 

 

Density of the control bun (wheat flour) was observed as 

0.32±0.08 g cm
-3

. 
 

Among composite flour samples, buns 

prepared by 15% substitution gained the maximum density and 

with 25% substitution having the least value. Weight loss (%) is 

the removal of moisture during baking process. It was found 

that with the increase of substitution percentage, the weight loss 

after baking also decreased. This may be due to the high water 

holding capacity of the composite flour constituents. Yield in 

baking product is the percentage of the product obtained after 

baking. It was found to be 92±1.29% in case of the control 

sample, whereas in composite flour bun it varied from 

90.1±0.98 to 93.9±1.11%. The bun prepared by 15% 

substitution was having maximum yield. This happened due to 

less water loss during baking process. The maximum firmness 

was observed in 15% of substitution and least in 5% substitute 

bun. While considering the bun crust firmness, in control bun it 

was noticed as 4.09±0.63 N and it was found minimum in 15% 

substitution. The similar result for physical properties of bun 

was observed by Chavan et al.
17

.  

 

Table-2 

Proximate analysis of wheat, oats, sorghum and amaranth flour 

Parameters WF OF SF AF 

Moisture (%) 13.80± 0.21 8.54± 0.01 8.06± 0.23 8.19± 0.46 

Protein (%) 13.20± 0.07 16.60± 0.01 12.62± 0.07 17.46± 0.30 

Fat (%) 1.80± 0.06 6.60± 0.01 3.60± 0.05 6.57± 0.06 

Ash (%) 0.75± 0.02 1.89± 0.01 1.70± 0.02 3.20± 0.67 

Crude fiber (%) 0.62± 0.05 14.50± 0.14 1.71± 0.03 5.61± 0.17 

Carbohydrate (%) 69.90 65.20 74.38 64.41 

Energy value (KJ) 292.80 533 351.34 546.48 

WF=Wheat flour, OF=Oat flour, SF=Sorghum flour, AF= amaranth flour 
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Table-3 

Proximate analysis of multigrain bun 

Parameters Control bun 

Multigrain bun 

C1 C2 C3 C4 C5 

Moisture (%) 

 
32.29±2.21 31.17±1.97 27.13±1.09 26.86±1.27 26.68±0.87 25.97±0.61 

Protein (%) 5.97±0.78 5.85±0.57 5.74±0.37 5.70±0.31 6.17±0.51 6.96±0.41 

Fat (%) 13.18±1.21 11.41±1.23 11.90±1.17 12.32±0.98 12.97±1.09 13.07±0.87 

Ash (%) 0.97±0.12 1.58±0.43 1.65±0.23 2.24±0.56 1.64±0.47 1.89±0.44 

Crude fiber (%) 0.72±0.19 0.87±0.24 0.91±0.29 1.32±0.65 1.70±0.33 1.83±0.27 

Carbohydrate (%) 46.86 49.12 52.66 51.56 50.84 50.28 

Energy value (KJ) 602.45 533.00 549.85 565.04 597.77 614.98 

C1=5% blend, C2=10% blend, C3=15% blend, C4=20% blend & C5=25% blend 

 

Table- 4 

Physical characteristics of multigrain bun 

Parameters Control bun 

Multigrain bun 

C1 C2 C3 C4 C5 

Volume of bun (cm
3
) 260±2.23 258±2.11 253.66±1.87 252.31±1.78 249±2.22 245±1.09 

Specific volume of bun (cm
3
g

-1
) 2.39±0.87 2.38±0.56 2.34±0.43 2.28±0.67 2.25±0.51 2.21±0.47 

Density of bun (gcm
-3

) 0.32±0.08 0.34±0.10 0.36±0.07 0.39±0.09 0.37±0.11 0.33±0.12 

Weight loss (%) 5.76±0.34 5.6±0.76 5.23±0.12 4.86±0.23 4.73±0.32 4.45±0.87 

Yield in baked product (%) 92±1.29 90.1±0.98 91.7±1.32 93.9±1.11 93±1.17 92.1±1.21 

Whole bun firmness (N) 26.31±1.32 26.56±2.13 27.19±1.09 28.90±1.22 28.17±1.26 27.26±1.13 

Bun crust firmness ( N) 4.09±0.63 4.08±0.47 4.95±0.39 3.23±0.75 5.38±1.08 5.45±1.13 

 

Colour characteristics of multigrain bun crust: The colour of 

the bun crust were measured in term of L*, a* and b* values. L* 

is known as the lightness and extends from 0 (black) to 100 

(white). The other two coordinates a* and b* represents redness 

(+a*) to greenness (-a*) and yellowness (+b*) to blueness (-b*), 

respectively (Table-5). The crust colour of the composite flour 

bun formed by 15% blend was relatively white with higher L* 

values than control sample followed by 5% blend bun. ∆E (total 

colour difference) obtained was maximum in 15% blend and 

minimum at 20% of substitution.  The colour of 25% blend was 

dark among all the samples due to the presence of amaranth in 

composite flour.  
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Colour characteristics of multigrain bun crumb: The crumb 

colour of the bun prepared by 15% blend was relatively white 

with significantly higher L* values than that of control and other 

composite flour blend buns (Table-6). The crumb of bun 

prepared by 25% blend acquired the maximum browning and 

yellowness as well as total colour difference. As a result, it 

attained dark colour. It may be due to amaranth present in 

composite flour.  

 

Sensory evaluation of multigrain bun: The control bun 

(wheat) obtained the average value of 7.1, whereas in composite 

flour bun, it varied from 6.3 to 8.2 (Table-7). Bun made of 15 % 

blend was most liked by the panelists in terms of crust. On the 

basis of aroma, control bun obtained the score of 7.1. Among 

them the panelists preferred the bun made from 15% blend. On 

the basis of the shape, control bun obtained the score of 8.1, 

whereas in composite flour bun, it varied from 7.3 to 8.2. It was 

found, that the maximum score for shape, internal texture and 

taste were given to bun made by 15% substitution. 

 

Table-5 

Colour characteristics of crust of multigrain bun 

Parameters Control bun 
Multigrain bun 

C1 C2 C3 C4 C5 

L* 60.68±1.12 66.55±2.10 58.20±1.16 68.38±1.28 59.89±1.20 57.22±1.31 

a* 2.91±0.24 3.73±0.67 4.06±0.82 4.21±0.56 4.44±0.69 5.46±0.98 

b* 14.54±1.09 16.55±1.13 15.57±1.07 16.88±1.89 15.27±1.07 18.68±1.20 

∆E 
 

6.26±1.21 4.74±1.07 8.15±1.23 1.87±1.08 5.97±1.35 

L* = lightness; a* = redness or greenness; b* = yellowness or blueness; ∆E = total colour difference 

 

Table-6 

Colour characteristics of crumb of multigrain bun 

Parameters Control bun 
Multigrain bun 

C1 C2 C3 C4 C5 

L* 50.79±2.12 48.24±1.05 48.65±1.31 52.93±1.24 45.48±1.09 50.77±0.28 

a* 14.63±1.13 17.56±1.31 15.69±1.42 15.65±1.09 16.35±1.06 17.91±1.13 

b* 18.38±1.23 22.34±1.10 18.78±1.45 19.63±1.24 19.57±1.28 24.88±1.08 

∆E 
 

5.54±1.05 2.41±0.32 2.67±0.67 5.70±0.56 7.27±1.67 

 

Table-7 

Sensory evaluation of multigrain bun 

Parameters Control bun 
Multigrain bun 

C1 C2 C3 C4 C5 

Crust 7.1±0.76 7.2±0.56 7.1±0.21 8.2±0.29 7.2±0.46 6.3±0.31 

Aroma 7.1±0.69 7.2±0.53 7.3±0.74 8.1±0.81 7.3±0.37 7.1±0.43 

Shape 8.1±0.45 8.1±0.75 7.4±0.29 8.2±0.38 7.3±0.61 7.5±0.51 

Internal texture 8.3±0.84 8.2±0.12 8.1±0.32 8.3±0.39 7.1±0.72 7.2±0.55 

Taste 7.0±0.76 7.3±0.78 7.0±0.67 7.5±0.52 6.4±0.46 6.6±0.48 

Appearance 8.1±0.34 7.1±0.65 8.4±0.45 8.4±0.62 7.1±0.61 7.0±0.53 

OA 7.6±0.67 7.5±0.46 7.5±0.49 8.1±0.21 7.1±0.52 7.0±0.12 

OA = overall acceptability 
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Gluten content in wheat flour is associated with increase in size. 

After baking, the gas production leads to formation of void 

spaces in the product. In a wheat product, the crumb cells 

should be even in size and evenly distributed within the 

product
18

. This was observed in the control sample. However, as 

the composite flour concentration increased, there was an 

increase in unevenness of the void spaces and this compromised 

product acceptability. The panelists did not prefer bun made by 

25% substitution and some sensed a sensation of burning taste 

in them. This may be due to the Millard reaction of sugar and 

amino acid present in the bun. On the basis of appearance, C2 

and C3 obtained the same score and got the most preference than 

the control bun. Overall acceptability (OA) was calculated on 

the basis of average of all parameters. OA of bun was maximum 

in 15% substitution. The reason behind it was due to good 

internal texture, shape and excellent appearance. The 

substitution reduced the gluten content, which in turn reduced 

the size of the buns. The colour of the buns darkened with 

increase in composite flour concentration and at 25% 

substitution, it was least acceptable to the consumer. During 

baking, Maillard reactions occur among sugar and the amino 

acids, peptides or proteins from other ingredients in the baked 

products, causing the browning
19

. The intense brown colour was 

observed with the increase in composite flour concentration. 

Overall, bun prepared by 15% substitution was highly 

acceptable as compared to other combinations. Koca and Anil 
20 

based on their results suggested that bread containing up to 20% 

flaxseed flour could be baked with acceptable sensory quality. 

According to Flander et al.
21

, sensory crumb properties of the 

oatmeal bread were mainly affected by ingredients whereas 

processing conditions showed their main effect on crust 

properties and richness of the crumb flavour.  

 

Conclusion 

Moisture content gradually decreased whereas fat, crude fiber 

and energy value increased with increase of blending proportion 

of composite flour. The maximum carbohydrate content was 

found in 10% blend, whereas it was minimum in bun prepared 

from 5% blend. The volume and weight loss decreased with 

increase of substitution of composite flour. The bun prepared by 

15% substitution was having maximum yield. The crust colour 

of the composite flour bun formed by 15% blend was less 

brownish with higher L* values than all other buns. The colour 

of 25% blend was having maximum browning among all the 

bun samples due to the presence of amaranth in composite flour. 

The maximum scores for shape, internal texture and taste were 

given to bun made by 15% substitution.  Overall, bun prepared 

from 15% substitution was having maximum acceptability.   
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