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In current era, the agro-waste production is tremendously increasing which strongly influences the 
stability of the ecosystem and ultimately the human health. Onion is among one of the most commonly 
consumed vegetables worldwide, but its peel is generally regarded as waste, which is rich in various 
phytonutrients. Wheat bread is consumed as a staple food by large number of populations hence this 
study was aimed at improving the nutritional quality of bread by supplementing it with onion peel extract 
(OPE) and onion powder (OP). A control bread was synthesized using standard formulation while 
breads supplemented with OPE and OP were prepared by substituting wheat flour with OPE and OP at 
1%, 3% and 5%, 7% respectively. Proximate analysis of five types of bread (A, B, C, D, E) presented 
that addition of onion peel extract significantly (p < 0.05) improved the moisture content (21.06-21.79%) 
of breads while incorporation of onion powder brought significant improvement in fiber (0.24-0.32%), 
protein (9.80-10.35%) and ash content (1.55-1.94%). Sensory analysis of the breads was done by a 
semi-trained panel constituting of 7 members. Significant differences were reported among the five 
treatments for appearance, texture, taste, odor and overall acceptability. Maximum score for all the 
above-mentioned attributes was obtained by 1% OPE fortified bread while the 7% onion powder fortified 
bread attained the lowest scores. The sensory attributes of OPE makes it a good flavoring ingredient for 
baked items.  
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INTRODUCTION 

Onion (Allium cepa. L.) is among the initially 
cultivated crops of the world probably due to its 
greater shelf life and portability. It is common item 
of the daily diet of most populations and has got 
great economic importance throughout the world. 
Onion has been evaluated as an excellent source 

of flavonoids polyphenols and sulphur containing 
compounds and dietary fiber (Lachman et al. 
2018),(Takahashi and Shibamoto 2008). 
Moreover, it also contributes in the maintenance 
and regulation of body functions due to presence 
of carbohydrates, essential vitamins and minerals 
(Bhattacharjee 2013). 

http://www.isisn.org/
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Wheat (Triticum aestivum. L) is among one of 
the most commonly consumed grains and it can 
contribute to more than 50% of the total caloric 
intake worldwide. Also, cereals are relatively low-
priced as compared to other food commodities 
and are cultivated and utilized all around the world 
by people belonging from all economic classes. 
The pro-health benefits of whole grains are 
associated with the presence of high percentage 
of polyphenols and fiber that are important in 
preventing risk of degenerative diseases in which 
oxidative stress is involved (Świeca et al. 2012) 
(Lim et al. 2011). Unfortunately, most of the fiber 
and bioactive constituents found in the grains are 
predominantly present in the bran and aleurone 
layer (Anson et al. 2011). Among the various 
ingredients that could be added during bread 
formulation are certain herbs and spices that can 
promptly improve its nutraceutical potential 
(Balestra et al. 2011). Currently, food processing 
industries generate considerable amount of 
biological waste such as peels and seeds that are 
rich sources of antioxidants and can be added as 
ingredients in various food commodities (Anson et 
al. 2011), (Roldán et al. 2008), (Carvalho et al. 
2013).  

Onion is one of the most commonly used 
vegetables in most cuisines and hence got great 
economic importance worldwide (Griffiths et al. 
2002), (Jakubowski 2003). All the varieties of 
onion have shown to have good content of 
flavonoids specifically quercetin and its 
derivatives. Quercetin has excellent antioxidant 
potential and can play a role in scavenging free 
radicals, chelating metals along with inhibiting lipid 
peroxidation and hence can prevent the 
development of certain chronic diseases (Boots et 
al. 2011), (Gawlik-Dziki et al. 2011). Previously, 
Bhattacharjee did proximate analysis of onion 
varieties and reported that onion bulb contain 
82.77% of moisture, 0.24% of crude ash, 1.48% of 
crude protein, 0.72% of crude fat, 1.65% of crude 
fiber and 14.77 % of nitrogen free extract 
(Bhattacharjee 2013). While Ugwoke determined 
that the concentration of carbohydrate, protein, fat 
and fiber in onion bulb is 73.36%, 11.53%, 0.97% 
and 0.07%, respectively (Ugwoke and Ezugwe 
2011). Nutritional composition of onion powder or 
onion peel supplemented breads hasn’t been 
evaluated yet. Hence one purpose of the study is 
to determine the proximate composition of onion 
supplemented breads for a possible human 
consumption based on organoleptic acceptance. 

 The instrumental measurements such as 
texture profile analysis (TPA) can give an insight 

on the possible perception of the consumers 
about a particular product, but it was stated that 
consumer’s preference does not depend only on 
the texture characteristics of the food product. 
Certain characteristics such as flavor, aroma and 
taste cannot be assessed instrumentally and 
hence complete sensory profile of a product is of 
immense importance (Kihlberg et al. 2004), 
(Arshad, Anjum, and Zahoor 2007). The practical 
application of sensory evaluation techniques is an 
excellent tool for baking industry as it helps in the 
delivery of a quality assured product which is 
elaborated in understandable terms for the 
buyers. Sensory analysis is believed to be an 
effective method of food characterization on the 
basis of organoleptic and aesthetic parameters 
(Elortondo et al. 2007). Hedonic scales are 
frequently used to ascertain the preference and 
acceptability of a food product sensed by a group 
of panelists (Sidel and Stone 1993). In the current 
study we investigated the differences between 
three types of supplemented wheat breads on the 
basis of organoleptic as well as aesthetic 
properties by a group of semi-trained panelist. A 
sensory evaluation has been done by using a 
hedonic scale to identify the most suitable and 
acceptable type of bread for consumer use. 
 
MATERIALS AND METHODS 

Preparation of Onion Powder 
Onions were purchased from a local market. 

The outer dry layers were peeled off manually by 
using a sterile knife. The obtained onion peels 
were kept in a separate jar for extraction while the 
bulbs were chopped further and dried by placing 
them in the drying oven at 50 °C over a period of 
3 days.  The dried onions were then grinded into 
fine powder (using electric grinder) that was then 
kept in an airtight jar inside the refrigerator. 

Preparation of Onion peel extract 
The onion dry peels were washed thoroughly 

with sterile water and then were kept in the drying 
oven at 50 °C for 3 days. The obtained peels were 
then extracted with 60% ethanol, maintained to 
pH 5.5 at 50°C for a period of 3 hours. The extract 
was then kept in an airtight test tube and stored in 
refrigerator prior to use. 

Bread making 
Five types of breads were made; a control 

bread without any supplementation (Bread A), 
bread with 1% onion peel extract (Bread B), bread 
with 3% onion peel extract (Bread C), bread with 
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5% onion powder (Bread D), bread with 7% onion powder (Bread E).  
Table 1: Composition of various bread samples used in the study. 

  

 
Preparation of each type of bread was done 

by following same steps and the composition is 
presented in Table 1. Refined wheat flour was 
used for each kind of bread formulations. For 
bread B and C, substitution of onion peel extract 
was done by 1% and 3% respectively while for 
bread D and E substitution of onion powder was 
done at 5% and 7% respectively.  Water, salt, 
yeast, sugar and margarine were added to each 
bread formulation to make respective dough(s). 
All the ingredients were added in the bowl of a 
spiral mixer and dough was kneaded for a 
duration of 20 minutes which was later kept for 
fermentation at 25°C for duration of 90 minutes. 
Small batches of dough (300gm) were baked in 
preheated oven at 180 °C for 35 minutes and then 
kept to cool down for 24 hours at room 
temperature.  

Analytical methods  

Proximate analysis 
Moisture, ash, fat, crude protein, crude fiber 

and carbohydrate content of the bread samples 
fortified with onion peel extract or onion powder 
and 100% wheat bread (control) were evaluated 
by following the standard analytical method. All 
the mentioned parameters were assessed by 
using (Association of Official Analysis Chemists 
International (AOAC) 2000) while the  
carbohydrate percentage was determined by 
following the arithmetic difference method (i.e. 
100 -% Protein, % Moisture, % Fiber, % Fat, % 
Ash). 

Mineral content 
For assessment of mineral content, 5 g of 

bread samples was ashed, and the concentration 
of minerals (potassium, calcium, phosphorus, zinc 
and iron) was assessed by using Atomic 
Absorption spectrophotometer (AAS). 

Sensory evaluation  

Screening of participants 
Participants were screened before they were 

included in the sensory panel by using a 
questionnaire along with a practical test in which 
participants were requested to recognize the five 
basic tastes. An inclusion criterion was specified 
as: 
1-Likeliness for the type of product. 
2-Participant does consume the product on 
regular basis. 
3-Participant could distinguish among five basic 
tastes; sweet, bitter, sour, salty, umami and could 
recognize a neutral sample. 
4-Finally, 7 participants were included in the panel 
of sensory evaluation. 

Training of Panel 
Participants were invited to the test 

approximately one week prior to the session. The 
invitations did contain instructions that had to be 
followed before the test i.e. 
1-Try not to smoke, consume coffee or spicy food 
close to the test session. 
2-Try not to wear strong scented perfumes or 
hairsprays. 
3-Try not to be too full or too hungry at the test 
session. 
4-Rinse mouth with plain water before and after 
testing each sample. 

Experimental Design and Statistical Analysis 
Mean and standard deviation values have 

been computed from all the scores for each 
attribute of all five bread formulations. Analysis of 
Variance (ANOVA) have been computed (α = 
0.05) for a Completely Randomized Design (CRD) 
to compare mean values for each attribute as well 
as overall acceptability. A Tukey-Kramer HSD test 
have been executed (at α = 0.05) to get pairwise 
comparisons for all five bread types. All the 
statistical measures were computed by SPSS 
(Version 25.0). 

Bread/Sample 
 code 

Onion  
powder % 

Onion peel 
extract % 

Wheat  
flour (g) 

Yeast 
 (g) 

Margarine 
 (g) 

Salt (g) 
Sugar 

 (g) 
Water 
 (ml) 

A (Control) 0 0 100 2.0 10 1.0 12 60 

B (OPE_1) 0 1 99 2.0 10 1.0 12 60 

C (OPE_3) 0 3 97 2.0 10 1.0 12 60 

D (OP_5) 5 0 95 2.0 10 1.0 12 60 

E (OP_7) 7 0 93 2.0 10 1.0 12 60 
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RESULTS  

In onion peel extract fortified breads, the 
moisture content increases (21.06 – 21.79%) as 
the substitution percentage of onion peel extract is 
increased. Moreover, the content of fiber in onion 
powder bread increased significantly (p < 0.05) 
with the increase in proportion of onion powder 
inside the flour blends. Breads in which 7% onion 
powder was fortified had the highest (0.32%) fiber 
content while the control (un-fortified) bread had 
the lowest content of fiber (0.093 %). 

The protein content of the onion powder 
fortified breads samples was also more (9.80-
10.35%) as compared to control bread samples 
(8.72%) and it was in correspondence with the 
increasing percentage of the onion powder. 

Increase in percentage of ash content was 
observed in onion powder and onion peel extract 
fortified bread samples while 7% onion powder 
supplemented breads had the highest ash content 
(1.94%) as compared to others (Table 2). 

Mineral content of the onion powder and onion 
peel fortified breads 

It has been observed that the overall mineral 
contents of the onion powder and onion peel 
extract supplemented bread increases with the 
raise in the fortificant substitution percentage in 

the flour blend, but exception is observed in the 
case of iron whose concentration level decrease 
(10.73%) as the fraction of onion powder 
increases in the bread (Table 3). 

Sensory evaluation of control and onion 
supplemented breads 

All the computed means as well as standard 
deviation is presented in Table.4 on the basis of 
appearance, taste, texture, odour and overall 
acceptability for all five bread formulations. Bread 
supplemented with 1% onion peel extract showed 
highest mean value for taste (8.71 ± 0.48) 
whereas the bread supplemented with 7% onion 
powder has shown the lowest mean value (4.42 ± 
0.53) in terms of overall acceptability. On the 
other hand, bread types fortified with 3% onion 
peel extract and 5% onion peel showed 
intermediate scores.  

Statistically significant differences among five 
different types of supplemented breads provide 
the basis for consumer preference. The 1% onion 
peel supplemented bread scored the highest 
mean for overall acceptability (9.00 ± 0.00), 
followed by the 3% onion peel extract 
supplemented bread (7.57 ± 0.78) while 7% Onion 
powder supplemented bread had the lowest score 
(4.42 ± 0.78). Moreover, mean comparison for all 
evaluation attributes clearly indicate that bread B 
is being preferred over A, C, D and E (Table 4). 

 
Table 2: Moisture, ash, crude protein, crude fat, crude fiber, and NFE in five different types of 

breads used in the study 
  

Values presented as Mean ± SD. * shows significance at 0.05 
 

Table 3:  Phosphorus, Potassium, Calcium, Zinc and Iron content in five different types of breads 
used in the study 

  
Bread type Phosphorus Potassium Calcium Zinc Iron 

A (Control) 15.16±0.05 227.06±0.25 316.13±0.20 0.47±0.01 12.20±0.17 

B (OPE_1) 15.88±0.01* 228.50±0.10* 318.53±0.40* 0.49±0.05 12.13±0.05 

C (OPE_3) 16.70±0.10* 230.14±0.07* 319.23±0.05* 0.51±0.01* 12.20±0.10 

D (OP_5) 18.00±0.17* 234.25±0.13* 326.13±0.55* 0.63±0.01* 11.23±0.05* 

E (OP_7) 18.53±0.15* 235.52±0.07* 330.90±0.30* 0.82±0.01* 10.73±0.15* 

Values presented as Mean ± SD. * shows significance at 0.05 
 
 
 

Bread type Moisture% Protein% Fat% Fiber% Ash% NFE% 

A (Control) 20.09 ± 0.30 8.72 ± 0.05 7.65 ± 0.23 0.093 ± 0.005 0.73 ± 0.020* 62.33 ± 0.30 

B (OPE_1) 21.06 ± 0.24* 8.87 ± 0.04 7.64 ± 0.02 0.083 ± 0.005 0.93 ± 0.02* 61.38 ± 0.19 

C (OPE_3) 21.79 ± 0.049* 9.02 ± 0.07* 7.65 ± 0.02 0.086 ± 0.005 0.98 ± 0.02* 60.46 ± 0.09 

D (OP_5) 20.03 ± 0.24 9.80 ± 0.10* 7.46 ± 0.037 0.24 ± 0.02* 1.55 ± 0.01* 60.89 ± 0.38 

E (OP_7) 19.78 ± 0.17 10.35 ± 0.02* 7.50 ± 0.03 0.32 ± 0.02* 1.94 ± 0.02* 60.09 ± 0.19 
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Table 4: Mean and respective standard deviation values of four individual attributes and overall 

acceptability of each type of bread formulation evaluated on a hedonic scale (1-9) 
 

Bread type Appearance Taste Texture Odour Overall acceptability 

A (Control) 6.42 ± 0.78 6.28 ± 0.48 7.14 ± 0.37 7.57 ± 0.53 6.57 ± 0.53 

B (OPE_1) 8.0 ± 0.81 8.71 ± 0.48 8.85 ± 0.37 8.71 ± 0.48 9.00 ± 0.00 

C (OPE_3) 7.42 ± 0.78 8.14 ± 0.89 8.57 ± 0.53 8.00 ± 0.57 7.57 ± 0.78 

D (OP_5) 6.71 ± 0.75 6.14 ± 0.89 5.42 ± 0.53 5.71 ± 0.75 5.57 ± 0.53 

E (OP_7) 5.57 ± 0.78 4.42 ± 0.53 5.28 ± 1.11 4.71 ± 0.75 4.42 ± 0.78 

Values presented as Mean ± SD.  
   
 
DISCUSSION 

Moisture content 
The moisture content of wheat breads 

supplemented with onion powder was fairly low 
(19.78-20.03%) as compared to the breads 
supplemented with onion peel extract (21.06-
21.79%) (Table 2) which indicates that fortification 
of breads with higher proportions (5-7%) of onion 
powder will reduce its softness as compared to 
the extract which has rather opposite effect. But, 
the shelf life of onion powder supplemented 
breads would have increased than the rest of the 
breads in regard to their low moisture content. 

Previous studies have reported that chemical 
composition of the fortificant influences the overall 
moisture content. The moisture content of the 
onion peel extract supplemented breads (21.06-
21.79%) differs by smaller percentage with 
moisture content of pullan fortified breads 
(20.83%) (NithyaBalaSundari et al. 2020), but it 
was fairly less as compared to the moisture 
content of wheat bread supplemented with vine 
tea extract (39.40–40.16%) reported by (Ma et al. 
2020). 

Protein content 
In onion powder fortified breads, the raise in 

protein content might be due to presence of 
bioavailable aminoacids in the onion bulb. The 
edible portion of onion has been reported to 
contain significant amount of protein as mentioned 
by (IFESAN 2017).  

The results indicated that protein content 
(10.3–13.5%) of onion powder supplemented 
bread is close with buckwheat flour fortified bread 
(11-16%) (Mohajan et al. 2019), but considerably 
lower than the potato based breads that were 
fortified with whole soy flour (30–70%) (Gomes 
Natal et al. 2013). The variation in protein content 
of fortificants might be responsible for this change.  

Ash content 
The mineral content of food samples can be 

assessed by determining ash content. The raise in 
ash content of onion powder fortified bread might 
be due to the considerably higher content of 
minerals present in onion. (Bhattacharjee S). The 
ash content of onion powder supplemented 
breads (1.55-1.94) is higher than Gluten-free Flat 
Bread that was made from Marinduque  Arrowroot 
in which the ash content was (0.47%) (Edelwina 
and Blase 2017) 

Fat content 
No significant differences have been observed 

in fat content of control bread and onion peel 
extract and onion powder fortified breads (Table 
2) which highlights towards considerably low 
percentage of fat that is present in onion bulb and 
peel.(IFESAN 2017) (Bhattacharjee 2013) 

Crude fiber content 
Bread samples that were supplemented with 

onion powder the crude fiber content (0.24–
0.32%) was increased significantly (p < 0.05) and 
this might be due to various 
fructooligosaccharides that are found in onion 
(Pöhnl et al. 2017). In unfortified wheat breads the 
crude fiber content was 0.093%. 

Carbohydrate content 
The decrease in carbohydrate content (60.09-

61.38%) was observed in onion peel and powder 
supplemented breads as compared to control 
bread. The carbohydrate content was highest in 
control bread while it was lowest in 7% onion 
powder fortified bread. Similar kind of findings 
were obtained from a study in which carbohydrate 
content was reduced after incorporation of 
watermelon seed flour (Anang et al. 2018) 

Mineral content of OPE and OP fortified 
breads 

The considerably high concentration of 
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mineral content in the bulb and peel of onion 
might be responsible for the raised level of 
minerals in the fortified bread samples as 
compared to the un-fortified bread. It has been 
reported that both edible portion and skin of onion 
is rich in calcium, phosphorus, zinc, potassium, 
sodium and manganese. All these minerals play a 
very vital role in growth and development of 
individual. Low level of iron has been recorded in 
fortified breads as compared to the control bread 
(Table 3) and this might be due to the low 
concentration of iron in onion.  

In wheat bread fortified with 7% onion powder, 
the calcium concentration is fairly higher than that 
of the bread fortified with whole green banana 
flour (Khoozani et al. 2020) 

Both phosphorus and potassium serve as 
important minerals that are integral constituents of 
cell and body fluids and are also involved in 
regulation of blood pressure and heart functions. 
Wheat cookies that were supplemented with 
orange-fleshed sweet potato had higher 
potassium content than the wheat bread 
supplemented with onion bulb powder (Kolawole, 
Akinwande, and Ade-Omowaye 2020). Similarly, 
the zinc content of the onion powder fortified 
bread was higher than un-fortified bread.  

Sensory attributes of OPE and OP fortified 
bread 

Findings of the  sensory evaluation proposed 
that samples of bread that were fortified with 1% 
onion peel extract was more liked and preferred 
by the panelist as compared to the onion powder 
supplemented breads and control bread. Un-
fortified breads and breads supplemented with 3% 
onion peel extract were rated alike in most of the 
attributes that were assessed (Table 4).  

 However, it is important to note that the 
unique flavor of the onion powder supplemented 
bread was considered objectionable by panelists 
particularly in higher percentage. The primary 
functional compounds in onion skin includes 
quercetin aglycone, allyl sulphur compounds, 
quercetin 4-glucoside and small percentage of 
isorhamnetin or kaempferol is also present 
(Wiczkowski et al. 2008), (Corzo-Martínez, Corzo, 
and Villamiel 2007).  The presence of functional 
constituents like quercetin and allyl sulfur 
compounds make onion peel and onion powder 
supplemented breads more nutritious as 
compared to plain bread. Moreover, it should be 
emphasized that some previous studies in which 
flavonoids content of onion were isolated with 
organic solvents have reported that quercetin 

extraction with 90% ethanol can enrich the final 
extracts to almost 15 times as compared to the 
buffer extraction (Jung et al. 2011).  An interesting 
observation from this study is that the values for 
organoleptic traits like aroma, appearance, texture 
and taste of onion peel extract supplemented 
breads were also proved to be superior as 
compared to plain white flour bread.  Therefore, 
there is a potential to testify the use of onion peel 
in other types and forms of breads to drive the 
idea of food supplementation parallel to food 
innovation. We hypothesize a big margin of 
sustainable use of onion peel in other food 
products too, which need proper experimentation 
and sensory evaluations. A significant gap of 
scientific inquiries exists to unravel the potential 
use of onion peel and related food waste in our 
daily diets. Bio-chemical as well as nutraceutical 
studies of onion peel extract would help to better 
understand and implement food waste 
management in a healthy and sustainable way. 
Detailed studies and investigations are 
recommended to the scientific community working 
in relevant areas of field. 

CONCLUSION 
Supplementing breads with onion powder and 

onion peel extract improved the overall proximate 
and mineral contents of the fortified bread. Onion 
peel supplemented bread had better overall 
acceptability scores than the other bread types. 
Instruments don’t have the sensitivity of human 
sensory systems. They can hardly compare with 
the mechanical interpretation of foods when 
tasted orally. Only human sensory evaluation can 
provide the most specific model that can interpret 
how the consumers are going to perceive a food 
product in real life. Onion bulb along with its skin 
contains high percentage of phytonutrients and 
breads supplemented with these seems to be 
good sources of carbohydrates, proteins, fats, 
minerals and fiber. Previous researches have 
shown that outer dry peel of onion contains 
significantly greater levels of flavonoids as 
compared to the edible portion of vegetable. Also, 
as peel is a waste material that comes from food 
industry hence, it’s incorporation as a functional 
supplement in bread can be a great strategy. As 
bread is among one of the most commonly 
consumed commodities around the globe hence it 
is an effective target for food supplementation. 
However, further research must be done on the 
phytochemical content and the disease preventive 
effects of such onion supplemented breads. 
Enlightening public about the nutritional benefits 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/sensory-evaluation
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of the onion supplemented functional foods could 
be helpful in improving the sensory acceptability 
of onion incorporated breads. 
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