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Introduction

Wheat (Triticum aestivum L.) is considered the 
topmost consumed cereal (Vrcek and Vrcek, 

2012) in many countries (Shar et al., 2002). Accord-
ing to (Goesaert et al., 2005) its frequent usage in 
bakery products worldwide gave it an eager over 
others. Wheat used for consumption of humans is 
thoroughly milled into starchy endosperm (white 
flour), barn and germ. Preparation of bakery prod-
ucts such as bread, cake, and cookies extensively 
consume white flour irrespective of its low level of 
minerals (De Brier et al., 2015). Major, minor and 
trace elements importance can never be neglect-
ed in the human body and high intake of cereals in 
the diet is a major source of those elements (Vrcek 
and Vrcek, 2012). Moreover, its well knew that di-
etary intake of essential elements through cereals is 

insufficient and their elemental bioavailability is low 
(Koplik et al., 2006). Parts of grains having the great-
er concentration of other elements are inversely af-
fected by milling into white flour (Xue et al., 2014).

Wheat is used in the preparation of bakery products 
like cake, cookies, and bread. The environmental con-
dition in the genotype of wheat can greatly influence 
the gluten content which forms a visco elastic net-
work (Hasniza et al., 2014; Gupta et al., 1992). Due 
to variation in protein, wheat is used in the produc-
tion of varieties of the product like for bread making 
hard wheat variety is used which has a strong gluten 
network and for the production cookies, and cakes, 
soft wheat flour is used having low protein content 
(Dobraszczyk and Morgenstern, 2003).

Maize (Zea mays L.) is the important crop through-
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out the world in term of food and feed. After wheat 
and rice maize is the important cereal crop used in 
Pakistan. It is used in the manufacturing of bakery 
products like cake, bread, and cookies. It is used as 
a feed for poultry and livestock and also an impor-
tant food grain for human consumption (Bukhsh et 
al., 2011). Apart from human consumption, it is also 
used in the production of non-food items like soaps, 
paints, and varnishes. Maize is a biennial crop grown 
in autumn and spring. Due to change in climatic con-
dition, the yield of the maize crop is less as compare 
to other countries (Bukhsh et al., 2010).

Composite flour is a mixture of different flours. Com-
posite flour is best suited for cookies because of its 
consumption worldwide and by peoples of all ages 
(Arshad et al., 2007; Chavan and Kadam, 1993). 
Characterized by long shelf life and ready to eat snack 
(Gupta et al., 2011) cookies possess the huge poten-
tial to be an improved product providing special die-
tary needs. Another aspect for preferring cookies with 
better nutritional value is the preservation of products 
sensory attributes by taking account that the consum-
ers’ satisfaction remains the key point which deter-
mines a successful appliance of a newly formulated 
product (Skrbic and Cvejanov, 2011). Many research 
works have been done to improve the nutritive value of 
cookies (Sarabhai et al., 2014). Soluble fibers of barley 
can enrich chocolate chip cookies (Frost et al., 2011).

Cookies are known in the United Kingdom as a type 
of biscuits while referred to as “cookies” in the USA 
and regarded as confectionaries food with low mois-
ture content (Albert et al., 1999). Through the action 
of heating in oven cookies obtained from single or 
composite dough are converted into digestible and 
much more appetizing products (Singh et al., 2000).

The main aim of the study is to prepare modified 
cookies from common wheat and maize composite 
flour. To select the best possible formulation of wheat, 
maize and wheat-maize blended cookies and to eval-
uate physicochemical and sensory attributes of pre-
pared cookies during storage.

Materials and Methods

Selected wheat variety (Atta Habib) and maize (Azam) 
was purchased from Plant Breeding and Genetics De-
partment, The University of Agriculture Peshawar. The 
grains were brought to food and nutrition laboratory 
of Nuclear Institute for Food and Agriculture (NIFA) 

Tarnab Peshawar. The grains were milled by using 
laboratory scale flour mill. The flour was packed in air 
tight plastic jars for cookies preparation.

Table 1: Shows different formulation of wheat, maize 
and wheat maize blended flour for cookies prepara-
tion. Formulation Combinations.
S.NO Formulations Wheat Flour % Maize Flour%
1 F0 100 % 0 %
2 F1 90% 10%
3 F2 80% 20%
4 F3 70% 30%
5 F4 60% 40%
6 F5 50% 50%
7 F6 0% 100%

Figure 1: Effect of moisture during storage on wheat and maize 
based cookies.

Cookies Preparation
For cookies preparation the method used by Shazia et 
al., 2012 was followed with some modification (Table 
3). 

Proximate analysis of cookies
The method described by AACC (2012) was used for 
the determination of moisture, ash, fiber, crude fat and 
crude protein.

Nitrogen Free Extract (NFE)
The nitrogen free extract content was determined ac-
cording to the procedure described by Iqtidar and Sal-
eemullah (2004).

Sensory attributes
The samples of cookies were evaluated by senses for 
color, taste, texture and overall acceptability by the pan-
els of 15 judges. The evaluation was carried out by using 
9 points hedonic scale of Larmond (1977).

Scale: (9 like extremely) (8 like very much) (7 like mod-
erately) (6 like slightly) (5 neither like nor dislike) (4 
dislike slightly) (3 dislike very much) (2 dislike moder-
ately) (1 dislike extremely).
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Table 2: Different ratios of wheat and maize flour for cookies development.
S. No Ingredients Control (100% 

Wheat flour)
10% Maize 
flour

20% Maize 
flour

30% Maize 
flour

40% Maize 
flour

50% Maize 
flour

100% Maize 
flour

1 Wheat flour (g) 200 180 160 140 120 100 0
2 Maize flour (g) 0 20 40 60 80 100 200
3 Shortening (g) 100 100 100 100 100 100 100
4 Sugar (g) 100 100 100 100 100 100 100
5 Egg (number) 1 1 1 1 1 1 1
6 Baking powder (g) 3 3 3 3 3 3 3

Statistical analysis	
The Data analyzed by using CRD two factor and the 
means were separated by LSD test using Statistix 8.1 
software as described (Steel and Torrie, 1997).

Table 3: Formula used for cookies making.
Ingredient Quantity
Flour 150 g
Sugar 75 g
Shortening 75 g
Baking powder 2g
Egg (number) 1

Table 4: Moisture content of cookies.
Formulations Storage intervals (Months) Mean % Inc

0 1 2 3
F0 3.20 3.23 3.25 3.28 3.24 E 2.44
F1 3.19 3.23 3.25 3.29 3.24 DE 3.04
F2 3.21 3.24 3.27 3.30 3.26 CD 2.73
F3 3.22 3.25 3.28 3.32 3.27 C 3.01
F4 3.23 3.24 3.27 3.30 3.26 B 2.12
F5 3.23 3.25 3.28 3.31 3.27 B 2.42
F6 3.25 3.27 3.31 3.34 3.29 A 2.69
Mean 3.22D 3.24C 3.27B 3.31A

Figure 2: Effect of ash during storage on wheat and maize based 
cookies.
Results and Discussion

Cookies analysis
Moisture: The percent moisture content of cookies 
was given in Table 4. The percent moisture content 
of freshly prepared cookies (F0 – F6 stored for three 
months) were 3.2, 3.19, 3.21, 3.22, 3.23, 3.23 and 
3.25% respectively. The percent moisture content after 
one month were 3.23, 3.23, 3.24, 3.25, 3.24, 3.25 and 
3.27%, while after second month the percent mois-
ture content were 3.25, 3.25, 3.27, 3.28, 3.27, 3.28 and 
3.31%, after the third month the percent moisture con-
tent of cookies were 3.28, 3.29, 3.30, 3.32, 3.30, 3.31 
and 3.34%. The percent moisture content of cookies 
significantly (p<0.05) increased from 3.22 to 3.31% 
during three months evaluation. Maximum mean per-
cent moisture content was observed in F6 (3.29%) pro-
ceeded by F3 and F5 (3.27%) whereas minimum mean 
percent moisture content was observed in F0 and F1 
(3.24%) proceeded by F2 and F4 (2.26%). During the 
storage highest increased was recorded in F1 (3.04%) 
proceeded by F3 (3.01%) whereas the least increased 
was recorded in F4 (2.12%) proceeded by F5 (2.42%).

The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on percent moisture of the cookies. The ana-
lyzed data regarding moisture of the cookies was sim-
ilar to the data of Waheed et al. (2010) that carried 
out the research work on the effect of cottonseed and 
palm oil blends on the quality of cookies. Uysal et al. 
(2007) who analyzed notable effect on moisture by 
enrichment with fiber in cookies.

Ash: The percent ash content of cookies was pre-
sented in Table 5. The percent ash content of freshly 
prepared cookies (F0 – F6 stored for three months) 
were 0.80, 0.78, 0.77, 0.77, 0.75, 0.75 and 0.73% re-
spectively. The percent ash content of cookies after 
one month were 0.80, 0.78, 0.76, 0.77, 0.75, 0.74 and 
0.73%, while after second month the percent ash con-



September 2018 | Volume 34 | Issue 3 | Page 609

Sarhad Journal of Agriculture
tent were 0.79, 0.78, 0.76, 0.77, 0.74, 0.74 and 0.72%, 
after third month the percent ash content of cookies 
were 0.79, 0.77, 0.75, 0.76, 0.74, 0.73 and 0.72%. The 
percent ash content of cookies significantly (p<0.05) 
decreased from 0.76 to 0.75% during three months 
evaluation. The highest ash content was observed in 
F0 (0.80%) proceeded by F1 (0.78%) whereas mini-
mum mean percent ash content was recorded in F6 
(0.72%) proceeded by F5 (0.74%). During the peri-
od of storage highest decreased was recorded in F5 
(2.67%) proceeded by F2 (2.60%) whereas the mini-
mum decreased was recorded in F1 (1.28%) proceed-
ed by F3 (1.30%).

Table 5: Ash content of cookies.
Formulations Storage intervals (Months) Mean % Dec

0 1 2 3
F0 0.80 0.80 0.79 0.79 0.80 A 1.25
F1 0.78 0.78 0.78 0.77 0.78 B 1.28
F2 0.77 0.76 0.76 0.75 0.76 C 2.60
F3 0.77 0.77 0.77 0.76 0.77 D 1.30
F4 0.75 0.75 0.74 0.74 0.75 E 1.33
F5 0.75 0.74 0.74 0.73 0.74 F 2.67
F6 0.73 0.73 0.72 0.72 0.73 G 1.37
Mean 0.76A 0.76AB 0.76AB 0.75B

Figure 3: Effect of fat during storage on wheat and maize based 
cookies.

The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on percent ash content of the cookies. The 
analyzed data regarding ash of the cookies was sim-
ilar to the data of Hussein et al. (2011) who got the 
results that revealed a similar increased trend in ash 
content due to fiber addition. Waheed et al. (2010) 
carried out the research work on the effect of cotton-
seed and palm oil blends on the quality of cookies and 
analyzed the same results.

Crude fat: The crude fat of cookies was given in Table 
6. The crude fat of freshly prepared cookies (F0 – F6 

stored for three months) were 24.30, 24.28, 24.23, 
24.15, 24.10, 24.05 and 24.01% respectively. The 
crude fat content of cookies after one month were 
24.25, 24.21, 24.20, 24.11, 24.05, 24.06 and 23.96%, 
while after second month the crude fat content were 
24.20, 24.15, 24.16, 24.07, 24.00, 23.96 and 23.91%, 
after the third month the crude fat content of cook-
ies were 24.17, 24.10, 24.11, 24.02, 23.95, 23.91 and 
23.87%. The crude fat content of cookies significant-
ly (p<0.05) decreased from 24.16 to 24.02% during 
three months evaluation. The maximum mean crude 
fat content was observed in sample F0 (24.23%) pro-
ceeded by F1 (24.19%) whereas minimum mean crude 
fat content was recorded in F6 (23.94%) proceeded by 
F5 (23.98%). During the storage maximum decreased 
was recorded in F1 (0.74%) proceeded by F4 (0.62%) 
whereas least decreased was recorded in F2 (0.50%) 
proceeded by F0 (0.53%).

Table 6: Crude fat content of cookies.
Formu-
lations

Storage intervals (Months) Mean % Dec
0 1 2 3

F0 24.30 24.25 24.20 24.17 24.23 A 0.53
F1 24.28 24.21 24.15 24.10 24.19 B 0.74
F2 24.23 24.20 24.16 24.11 24.18 B 0.50
F3 24.15 24.11 24.07 24.02 24.09 C 0.54
F4 24.10 24.05 24.00 23.95 24.03 D 0.62
F5 24.05 24.00 23.96 23.91 23.98 E 0.58
F6 24.01 23.96 23.91 23.87 23.94 F 0.58
Mean 24.16A 24.11B 24.06C 24.02D

Figure 4: Effect of protein during storage on wheat and maize based 
cookies.

The statistical application indicated that treatment 
effect and storage intervals had effect significantly 
(p<0.05) on crude fat content of the cookies. The ana-
lyzed data regarding fat of the cookies was similar to 
the data of Pasha et al. (2002) which analyzed that in 
bakery products fat contents may be decreased when 
moisture content increased. Waheed et al. (2010) car-
ried out the research work on the effect of cottonseed 



September 2018 | Volume 34 | Issue 3 | Page 610

Sarhad Journal of Agriculture
and palm oil blends on the quality of cookies and ana-
lyzed the same results.

Table 7: Crude protein content of cookies.
Formulations Storage intervals (Months) Mean % Dec

0 1 2 3
F0 8.42 8.21 8.15 8.03 8.20 A 4.63
F1 8.38 8.30 8.23 8.15 8.27 B 2.74
F2 8.30 8.21 8.16 8.07 8.19 B 2.77
F3 8.15 8.06 7.95 7.84 8.00 C 3.80
F4 8.00 7.93 7.81 7.70 7.86 D 3.87
F5 7.92 7.79 7.70 7.59 7.75 E 4.17
F6 7.81 7.72 7.64 7.56 7.68 F 3.20
Mean 8.15A 8.03B 7.95C 7.85D

Figure 5: Effect of fiber during storage on wheat and maize based 
cookies.

Crude protein: The crude protein of cookies was giv-
en in Table 7. The crude protein of freshly prepared 
cookies (F0 – F6 stored for three months) were 8.42, 
8.38, 8.30, 8.15, 8.00, 7.92 and 7.81% respectively. 
The crude protein content of cookies after one month 
were 8.21, 8.30, 8.21, 8.06, 7.93, 7.79 and 7.72%, 
while after second month the crude protein content 
were 8.15, 8.23, 8.16, 7.95, 7.81, 7.70 and 7.64%, after 
the third month the crude protein content of cook-
ies were 8.03, 8.13, 8.07, 7.84, 7.70, 7.59 and 7.56%. 
The crude protein content of cookies significantly 
(p<0.05) decreased from 8.15% to 7.85% during the 
three months evaluation. The maximum mean crude 
protein content was observed in sample F1 (8.27%) 
proceeded by F0 (8.20%) whereas the minimum mean 
crude protein content was observed in sample F6 
(7.68%) proceeded by F5 (7.75%). During the stor-
age maximum decreased was recorded in F0 (4.63%) 
proceeded by F5 (4.17%) whereas the least decreased 
was observed in F1 (2.74%) proceeded by F2 (2.77%).
The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on crude protein of the cookies. The analyz-

ed data regarding protein of the cookies was similar to 
the data of Waheed et al. (2010) that carried out the 
research work on the effect of cottonseed and palm oil 
blends on the quality of cookies. Another factor for 
reducing trend in protein may be due to the elevat-
ed moisture content of the cookies. Similar research 
carried out by Bilgicli et al. (2007), they recorded that 
the protein were reduced.

Table 8: Fiber content of cookies.
Formulations Storage intervals (Months) Mean % Dec

0 1 2 3
F0 6.50 6.47 6.45 6.44 6.47 A 0.92
F1 6.47 6.45 6.44 6.42 6.45 B 0.77
F2 6.46 6.44 6.43 6.42 6.44 B 0.62
F3 6.44 6.43 6.41 6.41 6.42 C 0.47
F4 6.43 6.42 6.41 6.41 6.42 D 0.31
F5 6.41 6.40 6.40 6.39 6.40 E 0.31
F6 6.38 6.38 6.37 6.37 6.38 F 0.16
Mean 6.44A 6.43AB 6.42B 6.41C

Figure 6: Effect of NFE during storage on wheat and maize based 
cookies.

Fiber: The fiber content of cookies was presented in 
Table 8. The fiber content of freshly prepared cook-
ies (F0 – F6 stored for three months) were 6.50, 6.47, 
6.46, 6.44, 6.43, 6.41 and 6.38% respectively. The fiber 
content of cookies after one month were 6.47, 6.45, 
6.44, 6.43, 6.42, 6.40 and 6.38%, while after the sec-
ond month the fiber content were 6.45, 6.44, 6.43, 
6.41, 6.41, 6.40 and 6.37%, after the third month the 
fiber content of cookies were 6.44, 6.42, 6.42, 6.41, 
6.41, 6.39 and 6.37%. The fiber content of cookies 
significantly (p<0.05) decreased from 6.44% to 6.41% 
during three months evaluation. The highest fiber 
content was recorded in F0 (6.47%) proceeded by F1 
(6.45%) whereas least fiber content was recorded in 
F6 (6.38%) proceeded by F5 (6.40%). During the stor-
age maximum decreased was recorded in F0 (0.92%) 
proceeded by F1 (0.77%) whereas the minimum de-
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creased was recorded in F6 (0.16%) proceeded by F4 
and F5 (0.31%).

The statistical application indicated that treatment 
effect and storage intervals had effect significantly 
(p<0.05) on the fiber content of the cookies. The ana-
lyzed data regarding fiber of the cookies was simi-
lar to the data of Hussein et al. (2011) they added 
germinate fenugreek seed flour. Waheed et al. (2010) 
carried out the research work on the effect of cotton-
seed and palm oil blends on the quality of cookies and 
analyzed the same results.

Table 9: NFE content of cookies.
Formula-
tions

Storage intervals (Months) Mean % Inc
0 1 2 3

F0 57.58 57.84 57.95 58.08 57.86 A 0.86
F1 57.68 57.79 57.88 58.04 57.85 B 0.62
F2 57.77 57.85 57.98 58.10 57.93 B 0.57
F3 58.04 58.11 58.23 58.41 58.20 BC 0.63

F4 58.16 58.25 58.43 58.54 58.35 C 0.65
F5 58.31 58.44 58.69 58.69 58.50 C 0.65
F6 58.43 58.54 58.66 58.75 58.60 C 0.54
Mean 58.00D 58.12C 58.24B 58.37A

Figure 7: Effect of color during storage on wheat and maize based 
cookies.

NFE (Nitrogen Free Extract): The NFE content of 
cookies were presented in Table 9. The NFE content 
of freshly prepared cookies (F0 – F6 stored for three 
months) were 57.58, 57.68, 57.77, 58.04, 58.16, 58.31 
and 58.43% respectively. The NFE content of cook-
ies after one month were 57.84, 57.79, 57.85, 58.11, 
58.25, 58.44 and 58.54 %, while after the second 
month the NFE content were 57.95, 57.88, 57.98, 
58.23, 58.43, 58.69 and 58.66%, after the third month 
the NFE content of cookies were 58.08, 58.04, 58.10, 
58.41, 58.54, 58.69 and 58.75%. The NFE content of 
cookies significantly (p<0.05) increased from 58.00% 
to 58.37% during the three months evaluation. The 
highest NFE content was recorded in F6 (58.60%) 

proceeded by F5 (58.50%) whereas the minimum 
NFE content was recorded in F1 (57.85%) proceed-
ed by F0 (57.86%). During the storage period highest 
increased was recorded in F0 (0.86%) proceeded by F4 
and F5 (0.65%) whereas the minimum increased was 
recorded in F6 (0.54%) proceeded by F2 (0.57%).

The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on the NFE content of the cookies. The ana-
lyzed data regarding NFE of the cookies was similar 
to the data of Hussein et al. (2011) they added ger-
minate fenugreek seed flour. Other factor for reduce 
trend in NFE may be due to elevated moisture content 
of the cookies. Similar research carried out by Bilgicli 
et al. (2007), they recorded that NFE were reduced.

Sensory evaluation: The fresh cookies samples pre-
pared from wheat, maize and wheat-maize blended 
flour (stored for three months) were evaluated by 
means of sensory for color, taste, texture, and overall 
acceptability by panels of 15 trained judges. 

Table 10: Color of the cookies.
Formu-
lations

Storage intervals (Months) Mean % Dec
0 1 2 3

F0 7.3 7 6.71 6.50 6.88D 1.96

F1 7.37 7.2 7 6.80 7.09 B 7.73
F2 7.45 7.3 7.12 7 7.22 A 6.04
F3 7.39 7.2 7 6.70 7.07 B 9.34

F4 7.28 7.1 6.9 6.75 7.01 BC 7.28
F5 7.25 7.15 7.02 6.80 7.06 B 6.21
F6 7.21 7.05 6.85 6.60 6.93 CD 8.46
Mean 7.32A 7.14B 6.94C 6.74D

Figure 8: Effect of taste during storage on wheat and maize based 
cookies.

Color: The mean score of judges for color were pre-
sented in Table 10. The mean score of judges for the 
color of fresh prepared cookies (F0 – F6 stored for 
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three months) were 7.3, 7.37, 7.45, 7.39, 7.28, 7.25 
and 7.21 respectively. The score after one month were 
7, 7.2, 7.3, 7.2, 7.1, 7.15 and 7.05, while after second 
month the mean score were 6.71, 7, 7.12, 7, 6.9, 7.02 
and 6.85 and after third month the score of cook-
ies were 6.50, 6.80, 7, 6.70, 6.75, 6.80 and 6.60. The 
overall mean score of judges for the color of cookies 
significantly (p<0.05) decreased from 7.32 to 6.74 
during three months evaluation. The maximum mean 
score was recorded in F2 (7.22) proceeded by F1 (7.09) 
whereas the minimum mean score was recorded in 
F0 (6.88) proceeded by F6 (6.93). During the storage 
maximum decreased was recorded in F0 (10.96%) pro-
ceeded by F3 (9.34%) whereas the minimum decreased 
was recorded in F2 (6.04%) proceeded by F5 (6.21%). 

Table 11: Taste of the cookies.
Formula-
tions

Storage intervals (Months) Mean % Dec
0 1 2 3

F0 7.00 6.90 6.78 6.60 6.82 B 5.71
F1 7.00 6.89 6.80 6.67 6.84 B 4.71
F2 7.20 7.10 7.00 6.85 7.04 A 4.86
F3 6.80 6.70 6.58 6.47 6.64 C 4.85
F4 6.60 6.50 6.38 6.26 6.44 D 5.15
F5 6.40 6.28 6.17 6.10 6.24 E 4.69
F6 6.20 6.10 6.00 5.85 6.04 F 5.65
Mean 6.74A 6.64B 6.53C 6.40C

Figure 9: Effect of texture during storage on wheat and maize based 
cookies.

The statistical application indicated that treatment 
effect and the storage intervals had a significant effect 
(p<0.05) on color of the cookies. The analyzed data 
regarding the color of the cookies was similar to the 
data of Waheed et al. (2010) that carried out the re-
search work on the effect of cottonseed and palm oil 
blends on the quality of cookies. Hussien et al. (2006) 
also reported gradual decreased in color for cookies 
during the storage period.
Table 12: Texture of cookies.

Formula-
tions

Storage intervals (Months) Mean % Dec
0 1 2 3

F0 7.10 7.00 6.85 6.70 6.91 B 5.63
F1 7.10 6.95 6.85 6.70 6.90 B 5.63
F2 7.25 7.15 7.05 6.87 7.08 A 5.24
F3 6.82 6.70 6.60 6.47 6.65 C 5.13
F4 6.61 6.50 6.38 6.30 6.45 D 4.69
F5 6.41 6.30 6.18 6.09 6.25 E 4.99
F6 6.30 6.20 6.08 6.00 6.15 F 4.76
Mean 6.80A 6.69B 6.57C 6.45D

Figure 10: Effect of overall acceptability during storage on wheat 
and maize based cookies.

Taste: The mean score of judges for the taste were 
presented in Table 11. The mean score of judges for 
the taste of freshly prepared cookies (F0 – F6 stored 
for three months) were 7.00, 7.00, 7.20, 6.80, 6.60, 
6.40 and 6.20 respectively. The score after one month 
were 6.90, 6.89, 7.10, 6.70, 6.50, 6.28 and 6.10, while 
after second month the mean score were 6.78, 6.80, 
7.10, 6.58, 6.38, 6.17 and 6.00, after the third month 
the score of cookies were 6.60, 6.67, 6.85, 6.47, 6.26, 
6.10 and 5.85. The overall mean score of judges for the 
taste of cookies significantly (p<0.05) decreased from 
6.74 to 6.40 during three months evaluation. Maxi-
mum mean score was recorded in F2 (7.04) proceeded 
by F1 (6.84) whereas the minimum mean score was 
recorded in F6 (6.04) proceeded by F5 (6.24). During 
the storage maximum decreased was recorded in F0 
(5.71%) proceeded by F6 (5.65%) whereas the mini-
mum decreased was recorded in F5 (4.69%) proceed-
ed by F1 (4.71%).

The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on the taste of the cookies. The analyzed 
data regarding the taste of the cookies was similar 
to the data of Jia et al. (2011) reported that due to 
rapid staling, bakery products converting the flavor 
and aroma to off flavor. Waheed et al. (2010) carried 
out the research work on the effect of cottonseed and 
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palm oil blends on the quality of cookies and analyzed 
the same results.

Texture: The mean score of judges for the texture were 
presented in Table 12. The mean score of judges for 
the texture of fresh prepared cookies (F0 – F6 stored 
for three months) were 7.1, 7.1, 7.25, 6.82, 6.61, 6.41 
and 6.30 respectively. The score after one month were 
7.00, 6.95, 7.15, 6.70, 6.50, 6.30 and 6.20, while after 
second month the mean score were 6.85, 6.85, 7.05, 
6.60, 6.38, 6.18 and 6.08, after the third month the 
score of cookies were 6.70, 6.70, 6.87, 6.47, 6.30, 6.09 
and 6.00. The overall mean score of judges for texture 
of cookies significantly (p<0.05) decreased from 6.80 
to 6.45 during three months evaluation. Maximum 
mean score was recorded in F2 (7.08) proceeded by 
F0 (6.91) whereas minimum mean score was record-
ed in F6 (6.15) proceeded by F5 (6.25). During the 
storage maximum decreased was recorded in F0 and F1 
(5.63%) proceeded by F2 (5.24%) whereas the mini-
mum decreased was recorded in F4 (4.69%) proceeded 
by F6 (4.76%).

The statistical application indicated that treatment ef-
fect and the storage intervals had a significant effect 
(p<0.05) on texture of the cookies. The analyzed data 
regarding the texture of the cookies was similar to the 
data of Sharif et al. (2005) stated that the diminish-
ing trend for texture was possibly due to moisture up-
take from the environment that has inverse relation 
with the texture. Waheed et al. (2010) carried out the 
research work on the effect of cottonseed and palm 
oil blends on the quality of cookies and analyzed the 
same results.

Overall acceptability: The mean score given by judg-
es for the overall acceptability were presented in Table 
13. The mean score of fresh cookies (F0 – F6 stored for 
three months) were 7.15, 7.12, 7.50, 7.00, 6.80, 6.60 
and 6.50 respectively. The score after one month were 
7.05, 7.03, 7.35, 6.90, 6.71, 6.51 and 6.42, while after 
second month the mean score were 6.94, 6.93, 7.26, 
6.80, 6.56, 6.44 and 6.33, after third month the score 
of cookies were 6.82, 6.80, 7.18, 6.72, 6.43, 6.32 and 
6.21. The overall mean score of cookies significant-
ly (p<0.05) decreased from 6.95 to 6.64 during three 
months evaluation. The maximum score was record-
ed in F2 (7.32) proceeded by F0 (6.99) whereas the 
minimum score was recorded in F6 (6.37) proceeded 
by F5 (6.47). During the storage maximum decreased 
was recorded in F4 (5.44%) proceeded by F0 (4.62%) 

whereas the minimum decreased was observed in F3 
(4.00%) proceeded by F5 (4.24%).

Table 13: Overall acceptability of cookies.
Formula-
tions

Storage intervals (Months) Mean % Dec
0 1 2 3

F0 7.15 7.05 6.94 6.82 6.99 B 4.62
F1 7.12 7.03 6.93 6.80 6.97 B 4.49
F2 7.50 7.35 7.26 7.18 7.32 A 4.27
F3 7.00 6.90 6.80 6.72 6.86 C 4.00
F4 6.80 6.71 6.56 6.43 6.63 D 5.44
F5 6.60 6.51 6.44 6.32 6.47 E 4.24
F6 6.50 6.42 6.33 6.21 6.37 F 4.46
Mean 6.95A 6.85B 6.75C 6.64D

The statistical application indicated that treatment 
effect and storage intervals had a significant effect 
(p<0.05) on the overall acceptability of cookies. The 
analyzed data regarding overall acceptability of the 
cookies was similar to the data of Pasha et al. (2011) 
reported decreasing trend in the overall acceptability 
for legume cookies. Kamaljit et al. (2010) also ana-
lyzed that the overall acceptability for the pea flour 
incorporated cookies decreased with enrichment.

Conclusions and Recommendations

The overall analyses indicated that the cookies pre-
pared from formulation F2 (80% wheat and 20% 
maize flour incorporation) give best result. The results 
suggested that further study should be carried out by 
using different flavor to increase the acceptability of 
the cookies. Furthermore, special packaging materials 
should be used for storage of cookies.

Author’s Contribution

Kashif Akbar: Conceived the idea, conducted the 
research, did experments and statistical analysis and 
wrote the manuscript.
Muhammad Ayub: Planned, designed and supervised 
the research, did statistical analysis and corrected the 
manuscript.

References

AACC 2012. 10th Ed approved method of Amer-
ican association of cereal chemists. The Amer-
ican Association of Cereal Chemists, St. Paul, 
MN. U.S.A.



September 2018 | Volume 34 | Issue 3 | Page 614

Sarhad Journal of Agriculture
Albert, R.D. 1999. Bakery materials and methods 

4th ed. Macmillan Publishers, London.
Arshad, M.U., F.M. Anjum and T. Zahoor. 2007. 

Nutritional assessment of cookies supplement-
ed with defatted wheat germ. J. Food Chem. 
102(1): 123–128. https://doi.org/10.1016/j.
foodchem.2006.04.040

Bilgicli, N., S. Ibanoglu and E.N. Herken. 2007. 
Effect of dietary fiber addition on the selected 
nutritional properties of cookies. J. Food Eng. 
78: 86-89. https://doi.org/10.1016/j.jfood-
eng.2005.09.009

Bukhsh, M.A., R. Ahmad, J. Iqbal, A. Rehman, S. 
Hussain and M. Ishaque. 2011. Potassium ap-
plication reduces bareness in different maize 
hybrids under growing stress conditions. Pak. J. 
Agric. Sci. 48(1): 31-37.

Bukhsh, M.A., M.A. Alias, R. Ahmad, A.U. Malik, 
S. Hussain and M. Ishaque. 2010. Agro-Phys-
iological traits of three maize hybrids as influ-
enced by varying plant density. J. anim. plant sci. 
20(1): 34-39.

Chavan, J.K. and S.S. Kadam. 1993. Nutrition-
al enrichment of bakery products by supple-
mentation with non wheat flours. Crit. Rev. 
Food Sci. Nutr. 33(3): 189-226. https://doi.
org/10.1080/10408399309527620

De Brier, N., S.V. Gomand, E. Donner, D. Paterson, 
J.A. Delcour, E. Lombi and E. Smolders. 2015. 
Distribution of minerals in wheat grains (Triti-
cum aestivum L.) and in roller milling fractions 
affected by pearling. J. Agric. Food Chem. 63(1): 
1276–1285. https://doi.org/10.1021/jf5055485

Dobraszc, W.M, B.J. and M.P. Morgenstern. 2003. 
Rheology and the bread making process. J. Cere-
al Sci. 38(1): 229-245. https://doi.org/10.1016/
S0733-5210(03)00059-6

Frost, D.J., K. Adhikari and D.S. Lewis. 2011. Effect 
of barley flour on the physical and sensory char-
acteristics of chocolate chip cookies. J. Food Sci. 
Tech. 48(5): 569-576. https://doi.org/10.1007/
s13197-010-0179-x

Goesaert, H., K. Brijs, W.S. Veraverbeke, C.M. 
Courtin, K. Gebruers and J.A. Delcour. 2005. 
Wheat flour constituents: how they impact 
bread quality, and how to impact their function-
ality. J. Food Sci. Tech. 16(1): 12-30. https://doi.
org/10.1016/j.tifs.2004.02.011

Gupta, M., A.S. Bawa and N. Abu-Ghannam. 2011. 
Effect of barley flour and freeze- thaw cycles on 
textural nutritional and functional properties of 

cookies. J. Food Bioprod. Process. 89(1): 520-
527. https://doi.org/10.1016/j.fbp.2010.07.005

Gupta, R.R., I.L. Batey and F. Macrichie. 1992. 
Relationships between protein composition 
and functional properties of wheat flour. J. cere-
al chem. 69(1): 125-131.

Hasniza, N.M.Z., M.A. Wilkes, S. Uthayakuma-
ran and L. Copeland. 2014. Growth environ-
ment influences, grain protein composition and 
dough functional properties in three Australian 
wheat cultivars. J. Cereal chem. 91(1): 169-175. 
https://doi.org/10.1094/CCHEM-05-13-
0109-R

Hussein, A.M.S., S. Amal and A.E. Amany. 2011. 
Physicochemical, sensory and nutritional prop-
erties of corn-fenugreek flour composite bis-
cuits. Aust. J. Basic App. Sci. 5(1):84-95.

Hussain, S., F.M. Anjum, M.S. Butt, M.I. Khan and 
A. Rababah. 2006. Physical and sensoric attrib-
utes of flaxseed flour supplemented cookies. 
Turk. J. Bio. 30(1): 87-92.

Iqtidar, A.K. and Saleemullah. 2004. Text book of 
chemistry one (Bioanalytical chemistry). Na-
tional Book Foundation. Islamabad, Pakistan. 
pp. 39-40

Jia, C., W. Huang, M.A. Shafi, A. Samie, G. Huang 
and G. Huang. 2011. Dough rheological, Mix-
olab mixing and nutritional characteristics of 
almond cookies with and without xylanase. 
J. Food Eng. 105(1): 227-232. https://doi.
org/10.1016/j.jfoodeng.2011.02.023

Kamaljit, K., S. Baljeet and K. Amarjeet. 2010. 
Preparation of bakery product by incorporating 
pea flour as a functional ingredient. Am. J. Food 
Tech. 5(1): 130-135. https://doi.org/10.3923/
ajft.2010.130.135

Koplik, R., M. Borkova, B. Bicanova, J. Polak, O. 
Mestek and J. Kominkova. 2006. Speciation 
analysis of elements in cereal flours by liquid 
chromatography inductively coupled plas-
ma mass spectrometry. J. Food Chem. 99(1): 
158-167. https://doi.org/10.1016/j.food-
chem.2005.07.030

Larmond, E. 1997. Laboratory method of senso-
ry evaluation of foods. Res. Branch Can. Deptt. 
Agric. Pub.1637.

Pasha, I., M.S. Butt, F.M. Anjum and N. Shehzadi. 
2002. Effect of dietetic sweeteners on the qual-
ity of cookies. Int. J. Agric. Bio. 4(1): 245-248.

Pasha, I., S. Rashid, F.M. Anjum, M.T. Sultan, 
M.N. Qayyum and F. Saeed. 2011. Quality 

https://doi.org/10.1016/j.foodchem.2006.04.040
https://doi.org/10.1016/j.foodchem.2006.04.040
https://doi.org/10.1016/j.jfoodeng.2005.09.009
https://doi.org/10.1016/j.jfoodeng.2005.09.009
https://doi.org/10.1080/10408399309527620
https://doi.org/10.1080/10408399309527620
https://doi.org/10.1021/jf5055485
https://doi.org/10.1016/S0733-5210(03)00059-6
https://doi.org/10.1016/S0733-5210(03)00059-6
https://doi.org/10.1007/s13197-010-0179-x
https://doi.org/10.1007/s13197-010-0179-x
https://doi.org/10.1016/j.tifs.2004.02.011
https://doi.org/10.1016/j.tifs.2004.02.011
https://doi.org/10.1016/j.fbp.2010.07.005
https://doi.org/10.1094/CCHEM-05-13-0109-R
https://doi.org/10.1094/CCHEM-05-13-0109-R
https://doi.org/10.1016/j.jfoodeng.2011.02.023
https://doi.org/10.1016/j.jfoodeng.2011.02.023
https://doi.org/10.3923/ajft.2010.130.135
https://doi.org/10.3923/ajft.2010.130.135
https://doi.org/10.1016/j.foodchem.2005.07.030
https://doi.org/10.1016/j.foodchem.2005.07.030


Sarhad Journal of Agriculture

September 2018 | Volume 34 | Issue 3 | Page 615	

evaluation of wheat-mungbean flour blends 
and their utilization in baked products. Pak. J. 
Nutr. 10(1): 388-392. https://doi.org/10.3923/
pjn.2011.388.392

Sarabhai, S., D. Indrani, M. Vijaykrishnaraj, V. 
Milind, A. Kumar and P. Prabhasankar. 2014. 
Effect of protein concentrates emulsifiers on 
textural and sensory characteristics of glu-
ten-free cookies and its immunochemical val-
idation. J. Food Sci. Tech. 14(1): 1432-1438. 
https://doi.org/10.1007/s13197-014-1432-5

Shar, G.Q., T.G. Kazi, M.A. Jakhrani, S.R. Sahito 
and M.A. Memon. 2002. Determination of sev-
en heavy metals, cadmium, cobalt, chromium, 
nickel, lead, copper and manganese in wheat 
flour samples by flame atomic absorption spec-
trometry. J. Chem. Soc. Pak. 24(1): 265-268.

Sharif, K., M.S. Butt and N. Huma. 2005. Oil ex-
traction from rice industrial waste and its effect 
on physicochemical characteristics of cookies. 
J. Nut. Food Sci. 35(1): 416-427. https://doi.
org/10.1108/00346650510633828

Shazia S., M.M. Ahmad, H. Kausar, S. Parveen, 
S. Masih and A. Salam. 2012. Effect of sweat 
potato flour on the quality of Cookies. J. Agric. 
Res. 50(4): 525-538.

Singh, R., G. Singh and G.S. Chauhan. 2000. Nu-
tritional evaluation of soy fortified biscuits. J. 
Food Sci. Tech. 37: 162-164.

Skrbic, B. and J. Cvejanov. 2011. The enrichment 
of wheat cookies with high-oleic sunflower 

seed and hull-less barley flour: Impact on nutri-
tional composition, content of heavy elements 
and physical properties. J. Food Chem. 124(1): 
1416-1422. https://doi.org/10.1016/j.food-
chem.2010.07.101

Steel, R.G.D. and J.H. Torrie.1997. Principal and 
procedure of statistics McGaraw Hill Co. New 
York, USA. 2nd ED. 137-175.

Uysal, H., N. Bilgiçli, A. Elgün, E. NurHerken and 
M.K. Demir. 2007. Effect of dietary fiber and 
xylanase enzyme addition on the selected prop-
erties of wire-cut cookies. J. Food Eng. 78(1): 
1074-1078. https://doi.org/10.1016/j.jfood-
eng.2005.12.019

Vrcek, V. and I.V. Vrcek. 2012. Metals in organic 
and conventional wheat flours determined by an 
optimized and validated ICP-MS method. Int. 
J. Food Sci. Tech. 47(1): 1777-1783. https://doi.
org/10.1111/j.1365-2621.2012.03034.x

Waheed. A., G. Rasool and A. Asghar. 2010. Ef-
fect of interesterified palm and cottonseed oil 
blends on cookie quality. Agric. Bio. J. N. Am. 
1(3): 402-406. https://doi.org/10.5251/abj-
na.2010.1.3.402.406

Xue, Y.F., T. Eagling, J.B. He, C.Q. Zou, S.P. 
McGrath, P.R. Shewry and F.J. Zhao. 2014. 
Effects of nitrogen on the distribution and 
chemical speciation of iron and zinc in pearling 
fractions of wheat grain. J. Agric. Food Chem. 
62(1): F4738-4746. https://doi.org/10.1021/
jf500273x

https://doi.org/10.3923/pjn.2011.388.392
https://doi.org/10.3923/pjn.2011.388.392
https://doi.org/10.1007/s13197-014-1432-5
https://doi.org/10.1108/00346650510633828
https://doi.org/10.1108/00346650510633828
https://doi.org/10.1016/j.foodchem.2010.07.101
https://doi.org/10.1016/j.foodchem.2010.07.101
https://doi.org/10.1016/j.jfoodeng.2005.12.019
https://doi.org/10.1016/j.jfoodeng.2005.12.019
https://doi.org/10.1111/j.1365-2621.2012.03034.x
https://doi.org/10.1111/j.1365-2621.2012.03034.x
https://doi.org/10.5251/abjna.2010.1.3.402.406
https://doi.org/10.5251/abjna.2010.1.3.402.406
https://doi.org/10.1021/jf500273x
https://doi.org/10.1021/jf500273x

