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ABSTRACT 

Bread is widely consumed in the World. Bread always serves as food for both Urban and rural 
dwellers, high and low income earners.The use of pumpkin seed milk addition in wheat flour, 
from 0 to 40 ml each, for the production of bread was investigated. The physical, proximate 
analysis, and sensory evaluation of the bread samples were determined. The crude protein, 
crude fibre, ash contents, moisture, carbohydrates and energy of the pumpkin seed milk 
fortified breads increased progressively with increase in the proportion of pumpkin seed 
milk, with the 40ml having the highest values of 39.50% moisture 12.50% Protein, 6.40% 
Fat, 2.20% crude fibre, 2.65%ash 63.25% Carbohydrate and 360.60kcalenergy respectively, 
while lowest values were recorded for the 0 ml pumpkin seed (control sample) milk bread. 
The crude fibre was observed to decrease with corresponding increase in the percentage of 
pumpkin seed milk. The physical evaluation shows that no significant differences were 
observed between the 0 ml and the various pumpkin seed milk in the attributes of specific 
volume, density, length, and diameter. However, there was a significant difference (p≤0.05) 
between the control and fortified pumpkin seed milk in terms of loaf weight, and volume with 
increased with increase in pumpkin seed milk. There were significant differences (p<0.05) 
between the control (0 ml) and the Pumpkin Seed milk Bread up to 40 ml substitution in all 
the sensory attributes tested; crust, taste, aroma, shape, internal texture, appearance and 
general acceptability. Hence the Pumpkin Seed milk Bread had highest Hedonic mean scores 
in all the sensory attributes tested.  
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1.0 Introduction 

Plants provide oil seeds, grains, fruits and vegetables (Srinivasan et al., 2004). Like pulses, oil seeds 
and nuts are rich in protein particularly the amino acid, arginine. In addition they contain a high level 
of fat. Hence they are not only a good source of protein but are concentrated source of energy. 
Pumpkin (Cucurbita pepo) has received considerable attention in recent years because of the 
nutritional and health protective values of the seeds. The seed is an excellent source of protein and 
also has pharmacological activities such as anti-diabetic, antifungal, antibacterial, anti-inflammation 
activities and antioxidant effects (Nkosiet al., 2006). Milk is an excellent source of all nutrients except 
iron and ascorcorbate. The scarcity of milk supply in developing countries perhaps led to the 
development of alternative milk from vegetable sources (soy beans, melon, pigeon, tiger nut, baobo 
and bambara nut) which serves as less expensive substitute for diary milk (Onweluzo and Nwakalor, 
2001) and as an alternative way of producing an acceptable nutritious vegetable based food.Bread has 
always been one of the most popular and appealing food products due to its superior nutritional, 
sensorial and textural characteristics, ready to eat convenience as well as cost competitiveness (Kent, 
2002). Nowadays, emphasis is on healthy bread with low glycemic index, more protein and will 
increase the dietary fibre intake, high resistant starch and decrease in calorie and carbohydrates of 
baked goods. Antioxidants are found in many foods, especially green plants and highly colored fruit. 
A network of antioxidants, possessing different chemical properties, from food may provide proper 
protection against stress oxidation. Research has shown that consuming foods rich in antioxidants can 
increase cognitive and behavioral abilities especially as people age (Willis et al., 2009). Therefore, 
consuming foods rich in antioxidants may provide an increased value to human nutrition than do 
supplements. Since pumpkin seeds are rich in antioxidants like tocopherols and carotenoids, they offer 
the opportunity to create a new kind of specialty bread that contains this ingredient. Adding nutrients 
to foods is not a new idea but the types of foods selected and the amounts of nutrients added will 
depend on the particular nutritional needs of the individual (Wilde, 2002). Food fortification will 
continue to be an important tool, not only to treat or prevent specific nutritional deficiencies, but also 
to promote a general state of wellbeing in different populations, and possibly to prevent certain 
chronic diseases. The identification and development of fortifying agents that will guarantee product 
quality and high bioavailability are technological and scientific challenges (Karmeset al., 2006). 
Myosin, which is found in pumpkin seeds, is known for its ability to be essential for muscular 
contractions (kreft, 2007). Naghii (2007) stated that, Fortified foods contribute to maintaining optimal 
nutritional status and minimizing the likelihood of iron insufficiencies and the use of fortified ready-
to-eat cereals is a common strategy. Research has shown that adding another food source of iron such 
as pumpkin seed kernels improves the iron status. Foods fortified with pumpkin seed flour could be 
important for targeted populations such as young children (1-14 age), adolescents, women of 
reproductive ages and pregnant women. The pumpkin seed flour fortified complementary food mix is 
economical, with highly acceptable sensory qualities and a rich nutritive value (Dhiman, 2009). 
(Stevenson 2007) quoted that, pumpkin seeds offer a nutritious, sweet, somewhat soft and chewy 
snack or food additive. Pumpkin fruit is an excellent source of vitamin A which the body needs for 
proper growth, healthy eyes and protection from diseases. It is also rich in vitamin C, vitamin E, 
lycopene and dietary fiber (Pratt and Matthews, 2003). Pumpkin seeds have one of the highest levels 
of antioxidants of any nut, seed or food. They are also loaded with vitamins and minerals that the 
body needs (Leung, 1996). According to Eller(2007), as a nutritious snack, ¼ cup of pumpkin seeds 
contain under 200 calories. This amount also provides 15 to 50 percent of several important nutrients 
including protein, zinc, iron, magnesium and manganese. The seeds also contain beneficial fatty acids 
and amino acids. Fortification involves the addition of nutrients to foods irrespective of whether or 
not the nutrients were originally present in food. It is a means of improving the nutritional status of a 
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population. Fortified foods make an important contribution to diets. One of the most disturbing and 
prevalent nutritional problems in the developing countries particularly Nigeria is protein energy 
malnutrition despite the abundance of plant foods in the sub region (FAO, 2001). The cause has been 
attributed to many factors including as high cost of first class protein. This constitute the major 
constraints in providing the poor masses with adequate nutrients and calories. As noted by Ihekoronye 
and Ngoddy (1985), the long term malnutrition problems of the poor nations will not be solved by 
food aid or food trade with the affluent countries, but rather will depend upon dramatic improvements 
in their indigenous food production capacity. Hence with the increasing dependence on legumes and 
cereal for dietary protein, there is need to ensure improved production and utilization of these food 
crops. The formulation and development of nutritious bread from local and readily available raw 
material, using local and cheap technologies is therefore, very crucial for the wellbeing and health of 
the local populace as it will help to resolve hidden hunger (Gernah, 2012). The current surge in the 
search for nutritious foods is therefore not surprising. The ultimate has not been achieved. Although 
extensive research efforts have been made on the nutritional composition of   bread, the physical, 
proximate composition and the consumer acceptability of bread fortified with milk from Cucurbita 
species grown in Nigeria have not been reported. Therefore this study will aid the promotion of the 
use of pumpkin seed milk and the management of nutrition-related problems in Nigeria and other 
developing countries. It will also help to address the current global food security problems since the 
crop grows and yields well even with very little attention. 

2.0 MATERIALS AND METHODS 

    Materials  

A pumpkin seed (Cucurbita Pepo) which comes from the cucurbita family was selected for the 
preparation of bread products. Pumpkins were procured from wurukum market in Makurdi. The 
pumpkin was cut into half and the seeds were scooped out. The seeds were then washed with water. 
The pumpkin seeds were sun dried for 24 hours and the seeds were removed and subjected to cleaning 
before being utilized for product formulation within 2 weeks. Equipment used include, attrition mill, 
water bath, crucibles and weighing balance. Most of the chemicals and equipment used for simple 
preparation and for analyses are of analytical grade and are obtained and purchase from local stores in 
Nigeria and from the Department of Food Science and Technology, Federal University of Agriculture, 
Makurdi. 
Preparation of Pumpkin Seed Milk 
The pumpkin seed milk was prepared using the method described by Amalet al., (2012) as shown in 
figure 1. Preparation process involved the cleaning and dehulling of seeds. The husks were removed 
by peeling with hands. After that 400ml of water was added of seeds and blended in a grinder. The 
resulting suspension was then filtered through a double layer muslin cloth and boiled for 5 minutes 
with constant stirring and cooled to room temperature of 22ºC and kept in a domestic refrigerator at a 
temperature of 5oC and utilized for product formulation within 24 hours 
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Pumpkin seed 

   

      Dehaulling 
 
 

Wet milling (1:1) 
 
 

Sieving 
 
 

Heat treatment (90°C/5min) 
 
 

Cooling  
 
 
 

Pumpkin seed milk 
 

Figure 1: Flow Chart for the production of Pumpkin Seed Milk 
Source:  Amalet al. (2012) 
 
 

Table 1: Recipe Used in Preparing Bread Samples 

Ingredients                                                                                  Quantity 
Wheat flour                                                                                  500g 
Yeast                                                                                             9g 
Margarine                                                                                      10g 
Salt                                                                                               5g 
Sugar                                                                                            50g 
Milk                                                                                             40 ml 
Water                                                                                           variable 
 
Table 2: Blend Formulations (The proportion of pumpkin milk used in Bread) on 40ml basis of 
milk 

Sample                                                         Pumpkin milk (ml)                           
PM I                                                                    ----- 
 
PM 2                                                                    10   
 
PM 3                                                                    20  
 
PM 4                                                                    30 
PM 5                                                                    40 
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Production of Bread 

Five formulations of bread were prepared based on the recipe shown on Table 1and the blend 
formulations as shown in table 2 was followed in formulation of the bread samples. The Bread 
production process followed the straight dough method as shown in figure 1. The date syrup breads 
(DSB) were made breads by mixing the wheat flour with weighed ingredients and kneaded for 20 min 
to obtain dough. The dough was allowed to ferment in a bowl covered with wet clean muslin cloth for 
55 min at room temperature (~25oC). Later, the dough was punched and scaled to 250 g dough pieces. 
The dough pieces were proofed in a proofing cabinet for 90 min at 30oC in 85% relative humidity and 
baked at 250oC for 30 min (Giamiet al., 2004). The loaves were allowed to cool in pan for 15min 
before measuring of loaf height. Loaves were deepened and placed on wire racks for 1hr to cool to 
room temperature and then assessed for their proximate composition, bread characteristics (loaf 
weight, volume), as well as sensory attributes like crust and crumb colour, taste, aroma, texture and 
general acceptability. 
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Ingredient weighing 
 
 

Mixing 
 
 
 

Kneading 
 
 

Moulding and diving 
 
 

Panning 
 
 

Proofing (at 350 c for 40min) 
 
 

Baking (At 2500c for 30min) 
 
 

Cooling (Ambient temperature) 
 
 
 

Pumpkin Seed Milk Bread 

Fig 2: Flow Chart for the Production of bread fortified Pumpkin seed Milk Bread 

Source: Modified Sanful and Darko, (2010)   

 Methods 

All analyses are carried out in duplicates and all the calculations for the different parameters 
determined under this section are done as shown in appendix. 

Bread Physical Characteristics Evaluation 

Bread characteristics were evaluated by measuring the loaf weight, loaf volume and specific loaf 
volume. 

Loaf weight: Loaf weight was measured 30 minutes after the loaves were removed from the oven 
using a weighing balance  

Loaf Volume: loaf Volume was measured using the rapeseed displacement method as modified by 
Giamiet al., 2004 as follows: A box of fixed dimensions (23.00 x 14.30 x 17.21 cm) of internal 
volume 5660.37 [cm.sup.3] was put in a tray, half filled with pearled millet, shaken vigorously 4 
times, then filled till slightly overfilled so that overspill fell into the tray. The box was shaken again 
twice, and then a straight edge was used to press across the top of the box once to give a level surface. 
The seeds were decanted from the box into a receptacle and weighed. The procedure was repeated 
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three times and the mean value for seed weight was noted (C g). A weighed loaf was placed in the box 
and weighed seeds (3500 g) were used to fill the box and leveled off as before. The overspill was 
weighed and from the weight obtained the weight of seeds around the loaf and volume of seed 
displaced by the loaf were calculated using the following equations by AACC method 10-
05.01(AACC 2000):  

Seeds displaced by loaf (L) = C g + overspill weight - 3500 g…………………. (1) 

Volume of loaf (V) = L x 5660.37 [cm.sup.3] / C  

Specific Loaf Volume was determined by dividing the loaf volume by its corresponding loaf weight 
([cm.sup.3] /g) as described by Araki et al., 2009 

Loaf Diameter was determined using veneer caliper 

Loaf Height was determined using meter rule  

Proximate Composition  

The flour samples were subjected to proximate analysis. The proximate analysis was done to obtain 
values for the moisture content, dry matter, crude protein, crude fibre, crude fat, and ash content 
following the procedures described by AOAC (2010). 
Determination of Moisture Content  

The moisture content is determined by the method of AOAC (2010). Cleaned crucibles is dried in the 
oven at 100oC for 1hr to obtain a constant weight and then cooled in the desiccators. Two gram of the 
samples is weighed into the crucible and dried at 100oC until a constant weight will be obtained.  

Determination of Ash Content 

The AOAC (2010) method is used to determine the ash content. Two grams of sample is weighed into 
a per-heated cooled crucible. This sample is charred on a Bunsen flame inside a fume cupboard. 
Sample will be transferred into a pre-heated muffle furnace at 550oC for 3-5hrs until a white or light 
grey ash is obtained.  

Determination of Crude Protein Content 

The protein content of the samples will be determined according to the standard method of AOAC 
(2010) using the Kjeldal method described below. 

Digestion of sample׃Two grams of sample will be weighed in a kjeldal flask. About 5g anhydrous 
sodium sulphate or 2 tablets of kjedahl catalyst will be added. Twenty five millimeter (25mm) Conc. 
H2SO4 will be added with few boiling chips (antibumps). It will be heated in the fume chamber until 
the solution becomes clear. The solution is then cooled to room temperature after which it is 
transferred into a 250ml volumetric flask and made up to the level with distilled water. 

Distillation׃A 100ml conical flask, containing 5ml of 2% boric acid will be placed under the 
condenser with addition of drops of methyl red indicator. Five milliliter (5ml) of the digest is pipette 
into the apparatus through the small funnel washed down with distilled water followed by addition of 
5ml of 60% NaOH solution. The solution in the receiving flask is titrated with 0.049 H2SO4 to get a 
pink colour. 

Determination of Fat Content 
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The Soxhlet extraction method of AOAC (2010) will be used. A Soxhlet extractor with a reflux 
condenser and a 500ml round bottom flask is fixed. 2g sample will be weighed into a labeled thimble. 
Petroleum ether (300ml) will be filled into the round bottom flask. The extractor thimble will be 
sealed with cotton wool. The Soxhlet apparatus will be allowed to reflux for 6hrs, the thimble is 
removed with care and the petroleum ether collected at the top and drained into a container for reuse. 
When the flask is free of ether, it will be removed and dried at 105oC for 1hr in an oven, cooled in 
desiccators and weighed. 

Determination of Crude Fiber Content 

The crude fiber will be determined according to the method of AOAC (2010). Petroleum ether will be 
used to defat 2g of sample. The defatted sample is boiled in 200ml of 1.25% H2SO4 and boiled for 3 
minutes, the solution will be filtered through muslin/linen cloth on a fluted funnel. It will be washed 
with boiling water until it is free of acid. The residue will be returned into 200ml boiling NaOH and 
allowed to boil for 30mins. It is further washed with 1% HCL and hot water, to free it of acid. The 
final residue will be drained, dried and transferred to a crucible and ignited in a muffle furnace. 

Determination of Carbohydrate Content 

Carbohydrate content of the samples will be determined by the difference method described by 
Oyenuga (1968) using the equation 

% Carbohydrate = 100 – (%moisture + %ash + %protein + %crude fiber + crude fat)………..( 2) 

Sensory Evaluation 

The prepared bread samples were presented to an untrained 15-member panel of judges made up of 
staff members and students of the department of Food Science and Technology, University of 
Agriculture, Makurdi, Benue State who are familiar with the consumption of bread. The samples were 
assessed for Crust appearance, Crumb color, Crust texture, Crumb texture, Flavor/Aroma, Eat ability 
(taste/mouth feel) and Overall acceptances using a nine-point hedonic scale, where 9 indicated “like 
extremely” and 1 indicated“ dislike extremely”. The bread samples were sliced into pieces of uniform 
thickness (2 cm), coded with 3-digit random number using statistical random tables and served to the 
panelists at around 11.15 a.m. The panelists were instructed to rate the attributes indicating their 
degree of liking or disliking by putting a number as provided in the hedonic scale according to their 
preference. Each panelist was provided with enough water to rinse mouth in between taste and 
privacy to avoid biased assessment. 

Statistical Analysis 

All determinations were conducted in triplicate. The means and standard deviations were also 
calculated. Data generated was subjected to analysis of variance (ANOVA). The mean was tested 
using least significant difference (LSD)  

3.0 RESULTS AND DISCUSSION 

 Effect of Pumpkin Milk on Physico-Chemical Composition of Bread 
The results obtained from the chemical analysis and the physical properties investigated are shown in 
Table 1. The increased fortifications of wheat flour with pumpkin seed milk greatly affected the 
physico-chemical quality of the bread. The proximate values for moisture, ash, fat, protein and 
carbohydrate, were lowest in whole wheat bread (sample A), which served as control and higher in 
other pumpkin milk fortified samples. The proximate values increased with increasing levels of 
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pumpkin milk fortifications except for crude fibre which showed the reverse. The crude fibre values 
were highest in sample A (2.40%) and lowest in sample E (2.20%), respectively. The low fibre values 
were as result of the low fibre content of the pumpkin seed as reported byHenriqueset al. (2012). The 
carbohydrates and energy values of the samples increased significantly with increase in pumpkin 
milk. The high carbohydrate and energy values were as result of the high fat content of the pumpkin 
seed milk. Similar observations were reported by Seremet al. (2011) and Islam et al. (2007) in the 
fortification of wheat flours with defatted and non-defatted soy flour, respectively. The breads 
contained energy values in the range of 247 to 360 Kcal, and hence conformed to the (FAO/WHO, 
1994) recommended minimum energy content of 1674 kJ/ 100 g. 
The increased carbohydrate and the lower fibre content of composite breads have several health 
benefits, as it will aid in the digestion of the bread in the colon and reduce constipation often 
associated with bread produced from refined wheat flour (Jideani and Onwubali, 2009; Elleuchet al., 
2011). According to well documented studies, it is now accepted that dietary fibre plays a significant 
role in the prevention of several diseases such as; cardiovascular diseases, diverticulosis, constipation, 
irritable colon, cancer and diabetes (Slavin, 2005; Elleuchet al., 2011). The crude fibre contents of the 
composite breads, was within the recommended range of not more than 6 g dietary fibre and other no 
absorbable carbohydrates per 100 g dry matter (FAO/WHO, 1994). Vitaliset al. (2009) reported that 
using whole grain raw materials and combining wheat flour with certain legumes and pseudocereals 
in biscuit production, resulted in improved nutritional and functional properties of the final product. 
The moisture contents of the breads increased significantly (p≤ 0.05) with pumpkin seed milk 
substitution by a range of 28.50 to 39.50%. This agree with findings of earlier workers (Akhtar et al., 
2008; Elleuchet al., 2011; Manejuet al., 2011). High moisture content has been associated with short 
shelf life of composite breads as they encourage microbial proliferation that lead to spoilage (Ezeama, 
2007). There was also significant (p≤ 0.05) increase in the protein content of the composite breads 
with pumpkin seed milk substitution in the range of 8.13 to 12.50%. This increase is as a result of 
substitution of pumpkin seed milk. Mashayekhet al. (2008) and Sanful and Darko (2011) also 
reported increase in protein content of the bread as a result of the addition of soy flour. Other studies 
have also reported a similar increase of protein content in sorghum-soy composite flours (Singh et al., 
2000; Awadel-kareemet al., 2008). The increase in the protein content of the bread could be due to the 
significant quantity of protein in the pumpkin seeds (Kure et al., 1998; Basmanet al., 2003). The high 
protein content in the pumpkin supplemented breads studied in this work would be of nutritional 
importance in many developing countries like Nigeria where many people are unable to afford foods 
with high protein because such foods are quite expensive. 
The fat content also increased significantly (p≤ 0.05) from 4.00 to 5.56% in the composite breads 
produced from pumpkin seed milk substitution. Pumpkin seed from which the milk was produced 
from is an oil seed, must have contributed most of the oil content to the product. The high oil content 
of the composite bread will affect the shelf stability (Weiss, 2000; Potter and Hotchkiss, 2006).The 
ash content increased with the increase in proportion of pumpkin milk in the bread. This result agrees 
with results of other workers (Olaoyeet al., 2006, Sanful and Darko, 2011). The increase in ash 
content could be due to the higher ash content of the pumpkin than in the wheat flour. The pumpkin 
seeds have been reported to contain an appreciable quantity of minerals and fat (Ariahuet al., 1999; 
Onyeka and Dibia, 2002; Plaharet al., 2003). 
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Table 3: Effect of Pumpkin Milk on Physico-Chemical Composition of Bread 
Parameters  A B C D E LSD 

Moisture (%) 28.50±0.13e 33.00±0.15d 36.00±0.16c 37.50±0.10b 39.50±0.15a 0.97 

Protein (%) 8.13±0.23e 9.44±0.15d 10.78±0.35c 11.78±0.25b 12.50±0.20a 0.45 

Fat (%) 4.00±0.03e 4.50±0.02d 4.74±0.05c 5.56±0.03b 6.40±0.05a 0.42 

Crude fibre (%) 2.40±0.05a 2.35±0.15ab 2.30±0.10b 2.24±0.15bc 2.20±0.20c 0.59 

Ash (%) 1.80±0.30d 2.00±0.30c 2.30±0.20b 2.50±0.25a 2.65±0.20a 0.16 

Carbohydrate (%) 44.83±0.15e 51.26±0.20d 53.82±0.15c 59.58±0.20b 63.25±0.25a 1.50 

Energy (Kcal) 247.84±0.35d 283.30±0.25c 301.06±0.30c 335.48±0.25b 360.60±0.35a 24.60 

Values are means of triplicate determinations. Mean values with same superscript in a row are not significantly different (p≥ 0.05). 

Key:  

A = Control. B = 10% pumpkin milk. C = 20% pumpkin milk. D = 30 pumpkin milk.  E = 40% pumpkin milk. 

LSD = Least Significant Difference 
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Effect of Pumpkin Milk on Baking Characteristics of Bread 
Results of the physical characteristics of bread samples containing different levels of pumpkin milk 
substitution as compared to the control is also shown in Table 2. The bread volume increased 
significantly (p≤ 0.05) by a range of 1021 cm3 to 1157.36 cm3, as the level of substitution with 
pumpkin seed milk increased. Albert (1997) and Gomez et al. (2002) reported that, the main problem 
of dietary fibre addition in baking is the important reduction of loaf volume and the different texture 
of the breads obtained. Increased supplementation of wheat flour with defatted and non-defatted soy-
flour reduced loaf volume and specific volume drastically (Constandache, 2005; Rodriguez et al., 
2006; Islam et al., 2007). Dietary fibre additions, in general, had pronounced effects on dough 
properties yielding higher water absorption, mixing tolerance and tenacity, and smaller extensibility in 
comparison with those obtained without fibre addition (Gomez et al., 2002; Elleuchet al., 2011). The 
deleterious effects of addition of fiber on dough structure and loaf volume have been suggested to be 
due to the dilution of gluten network, which in turn impairs gas retention rather than gas production 
(Eimanet al., 2008; Elleuchet al., 2011). However in this study, the increased in loaf volume could be 
attributed to the low fibre content of the pumpkin seed milk.The same trend was observed for the 
density, since specific volume and density are directly related. Density of bread samples decreased 
significantly (p>0.05) with increasing proportion of pumpkin milk, ranging from 0.37 to 0.35 g/cm3. 
However, there was no significant difference between bread loaf density of the control and the breads 
made with 10 %, 20% and 30% and 40% of pumpkin seed milk. This confirms the findings of 
Eriksson (2013) who observed a significant increase in density of bread produced from different 
variety of cassava flour  The bread loaf showed a significant increase in weight, height, and diameter 
with increased in pumpkin seed milk. Higher loaf weight and volume are desired by bakers on bread 
at the addition of different substitutes. Therefore, bread weight and volume increment after adding 
substitutes is a desirable economic quality to the baking industries as customers often get attracted to 
bread loaf with higher weight and volume believing that it is more valuable for the same price (Wu et 
al., 2009). Loaf weight is affected by the quantity of dough baked and the amount of moisture and 
carbon dioxide diffused out of the loaf during baking. Loaf volume is determined by the quantity and 
quality of protein in the flour (Othiraet al., 2004) and proofing time (Zghalet al., 2002).   
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Table 4:  Effect of Pumpkin Milk on Baking Characteristics of Bread 
Parameters  A B C D E LSD 

Loaf weight (g)  373.80± 1.98b 385.83± 1.00a 388.70 ± 1.44a 394.99± 0.43a 400±1.07a 17.80                                                                                                                        

Loaf volume (cm3)  1021±0.25b 1035.79±0.35b 1050±0.30a 1092.96±0.25a 1157.36±0.35a 107.4                    

Specific vol. (cm3/g) 2.73±0.10a 2.68±0.20a 2.70±0.15a 2.77±0.10a 2.89±0.15a 0.39                   

Length (cm) 18.50±0.00a 18.20±0.20c 18.30±0.10bc 18.40±0.10ab 18.50±0.20a   0.16                         

Height (cm) 6.00±0.10b 6.20±0.10ab 6.50±0.10ab 6.60±0.10ab 7.20±0.10a 1.01                     

Diameter (cm) 9.20±0.20a 8.50±0.20c 9.00±0.20b 9.10±0.20ab 9.20±0.20a 0.16                         

Density  0.37a 0.37a 0.37a 0.36ab 0.35b 0.02 

Values are means of triplicate determinations. Mean values with same superscript in a row are not significantly different (p≥ 0.05).s 

Key: 

A = Control. B = 10% pumpkin milk. C = 20% pumpkin milk. D = 30 pumpkin milk.  E = 40% pumpkin milk. 

LSD = Least Significant Difference
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Sensory Attribute of Bread Sample 
Results of sensory evaluation of bread samples containing different level of pumpkin seed milk 
substitution as compared to the control is shown in Table 3. The results of bread crust appearance and 
crumb colour showed a consistent pattern for all the bread samples, and there was significant 
difference in the bread samples and the control sample. The darker color of the crumbs of whole 
wheat bread and fortified breads and biscuits have been reported by several authors (Singh et al., 
2000; Akhtar et al., 2008; Serremet al., 2011). The brownish bread appearance could be directly 
related to the increase in fiber content (Hu et al., 2007). Moreover browning of the breads could also 
occur due to caramelization and maillard reactions, as the protein contributed by pumpkin seed milk 
must have reacted with sugar during the baking process (Dhingra and Jood, 2001; Mohsen et al., 
2009).  
The scores for texture (softness and chewiness) of the composite bread samples, increased with 
increase in pumpkin seed milk substitution, when compared to whole wheat bread (control sample A). 
The bread with 40% pumpkin seed milk substitution (sample E), had the best texture score. Hard 
crumb texture, caused by increased fiber from wheat bran substitution was reported by Eimanet al. 
(2008). The baking conditions (temperature and time variables); the state of the bread components, 
such as fibers, starch, protein (gluten) weather damaged or undamaged and the amounts of absorbed 
water during dough mixing, all contribute to the final texture of the breads (Gomez et al., 2003; 
Bakke and Vickers, 2007; Akhtar et al., 2008; Serremet al., 2011). The incorporation of pumpkin 
milk into wheat bread resulted in good flavour scores. The results showed an increase in the scores as 
the whole-wheat flour was substituted with pumpkin seed milk. Sample E with 40% pumpkin seed 
milk recording the highest value.  
The sensory evaluation also revealed that breads with pumpkin milk substitution up to 40% (sample 
E) were overall acceptable and preferred than normal bread.  
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Table 5: Sensory Scores of Bread Samples. 

Parameters  A B C D E LSD 

Crust appearance  6.27d 6.80cd 7.00bc 7.47b 8.13a 0.65        

Crumb colour 6.33c 6.40bc 7.20b 7.40ab 7.93a 0.63 

Crumb Texture 6.33c 6.67bc 7.20b 7.47ab 8.13a 0.71    

Flavour 5.93d 6.60c 7.33b 7.80b 8.47a 0.63 

Taste  6.20d 6.93c 7.13bc 7.60b 8.47a 0.59  

Overall 
acceptability 

5.93c 6.40c 7.13b 7.73b 8.40a 

 

0.64 

Values are means of triplicate determinations. Mean values with same superscript in a row are not significantly different (p≥ 0.05). 

Key: 

A = Control. B = 10% pumpkin milk. C = 20% pumpkin milk. D = 30 pumpkin milk.  E = 40% pumpkin milk. 

LSD = Least Significant Difference 
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4.0 CONCLUSION AND RECOMMENDATIONS 
 Conclusion 
The composite breads with pumpkin seed milk substitutions were found to be nutritionally superior (have 
higher protein, fat and carbohydrate content) to whole wheat bread. The baking characteristics of the 
bread were significantly improved. Also the scores for organoleptic attributes like taste, aroma, texture 
(mouth feel), and colour were generally superior to that of whole-wheat bread. Therefore, the pumpkin 
milk bread had better overall acceptability scores than the wheat breads.  
 Recommendations 
From the study carried out, it is recommended that: 
 Pumpkin milk should be included in daily diet plan through its incorporation into wheat flour 

used for production of bread. 
 Baking industry should focus on the fortification of bakery products with vegetable milk such as 

Pumpkin seed milk to reduce over dependence on dairy milk. 
 Further research work should be focused on the shelf stability of pumpkin seed milk bread 
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