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Abstract  
Poultry eggs are perishable, hence could lose their quality rapidly between storage and 

consumption. Maintaining fresh quality is a major problem which is aggravated by 

temperature, humidity, storage method and time. Several methods of altering these 
environmental conditions to prolong the shelf-life of the eggs have been reported, yet 

little is known about kiln, solar and oven methods of drying boiled fowl eggs. This study 
was targeted at creating awareness, evaluating the organoleptic properties and 

determining the shelf-life of kiln-, solar- and oven-dried fowl eggs, stored under different 

environmental conditions. A total of 160 Isa brown freshly laid eggs were obtained and 
weighed, and were divided into four different groups of 40 eggs each, designated as 

control, kiln-, solar- and oven-dried. The eggs were boiled for 30 minutes and dried at 
100 – 120oC overnight (kiln dried), 45 – 50oC for 5 days (solar dried) and 100oC for 24 

hours (oven dried), but those in the control group were not dried. Panelists were used in 
obtaining information on awareness of fowl eggs drying/drying methods and 

organoleptic evaluation. Twenty-seven eggs each from the control, kiln-, solar- and oven-

dried groups were kept in locally fabricated egg packs and stored for 30 days in a sales 
outlet, deep freezer and kitchen for shelf-life determination. Results showed that egg 

weight loss was highest (52.3%) in the kiln-dried, followed by oven-dried (38.9%), 
solar-dried (27.4%) and control (20.6%) groups. All the panelists (100%) were aware of 

the different forms of storing boiled fowl eggs and have eaten fowl eggs in different 

forms, but none (0.0%) was aware of kiln, solar and oven method of drying fowl eggs, or 
has eaten kiln-, solar- and oven-dried fowl eggs before then. Some of the panelists liked 

the appearance, taste, aroma, mouth feel, after-taste and overall acceptability of the 
dried eggs. All (100%) of the eggs in the sales outlet spoilt, but none (0.0%) among the 

dried eggs stored in the deep freezer was spoilt. In the kitchen, all the control eggs 

(100%), 22.2% (kiln dried), 88.9% (solar dried) and 66.7% (oven dried) spoilt. Kiln- 
and oven-dried eggs had more water loss, apparently implying better effectiveness of the 

drying methods. Therefore, fowl eggs could be boiled, dried and refrigerated to elongate 
their shelf-lives.  
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Introduction 

 
Poultry eggs are believed to be the most 

multipurpose and near perfect foods in nature, 

due to the rich protein quality, essential amino 
acids, vitamins and minerals. The yolk and 

white components are both of high biological 
value and are highly digestible hence, its vital 

culinary roles in different dishes (IsoNova, 

2016; Ndife et al., 2010; Hoffman and Falvo, 

2004).  According to Hussein et al. (1996), the 
quality of nutrients present in poultry eggs, 

can hardly be found in any other foodstuff. 

More significantly, poultry eggs are known to 
supply the best proteins besides milk 

(IsoNova, 2016; Vaclavik and Christian, 2008; 
Hoffman and Falvo, 2004). A range of 13 – 

16% crude protein, 1.34 – 1.56% ash, 10.3 – 
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12.7% crude fat and gross energy of 1.8 – 

2.2kcal/100g have been reported in fowl raw 
and hard-boiled eggs (Idahor et al., 2017; 

Wikipedia 2016a, Wikipedia 2016b). Poultry 
eggs size or weight could be categorised as 

small (45 – 49 g), medium/large (50 – 65 g), 

extra-large (65 – 69 g) or jumbo (70 g and 
above) according to egg sizing and grading 

propounded by USDA (2000; 2014). 
Fresh eggs functional properties such as 

emulsification, thickening, foaming and 
moisturizing have contributed immensely to 

the required features and functions in the 

industrial production of many food products 
(Bueschelberger, 2004). Essentially, fresh 

albumen has been used in the production of 
edible packing films that could form water 

soluble packets, for ingredients in the food, 

chemical and pharmaceutical industries. It is a 
natural antioxidant that is added to ground 

meat to decrease oxidation during cooking. 
Also, it is used as a binder for pigments, 

waterproof glue and varnish (Froning, 1998). 
Similarly, fresh egg yolk is a major source of 

fatty acids, minerals and vitamins. Many 

vaccines for infectious diseases are produced 
in poultry fertile eggs yolk. It is used in 

painting as a component of egg-tempera to 
make liqueurs and egg oil extraction. The 

extracted egg oil and lecithin from egg yolk 

are veritable materials used in biotechnology 
as well as food and pharmaceutical industries 

(Bueschelberger, 2004). More importantly, 
fresh egg yolk is used in the production of 

agar that is used in the identification of 

clostridia species in contaminants (King-ori, 
2012).  

Unfortunately, poultry fresh eggs are highly 
perishable in nature and difficult to transport 

due to their bulkiness and fragility, hence the 
adoption of dehydration technique to obtain 

egg powder that provides a near complete 

solution to the problem of perishability and 
transportation (Frazier and Westerhoff, 1988; 

Jay, 2000). However, it was speculated that if 
care is not taken, the technological procedures 

of egg powder production which involves 

washing, breaking, filtering and pasteurization 
of the fresh egg may introduce microbial 

contamination. Although several other 

processing and preservation methods like 

spray-drying, tray-drying and freeze-drying 
techniques have been reported, they are with 

attendant repercussions on the product 
qualities (Potter and Hotchkiss, 2006). 

In Nigeria, poultry eggs production is one of 

the leading economic ventures undertaken by 
the small-scale farmers. But at the peak of 

production, there is always a glut that has 
resulted in the destruction of large quantities 

of table eggs, because of the relatively short 
shelf life. Consequently, table eggs are 

seasonal and as such not affordable during the 

off season hence, the need to explore possible 
strategies to increase fowl fresh eggs shelf life, 

in order to have table eggs at an affordable 
rate all-year round. There is little or no 

information on the awareness, consumption 

and organoleptic properties of fowl dried eggs. 
On this premise, fowl eggs were kiln dried, 

solar dried as well as oven dried and some of 
them were processed for organoleptic 

evaluation and others were kept in fabricated 
egg packs and stored in sales outlet, deep 

freezer and kitchen for shelf life determination.  

 
Materials and methods 

 
Climatic condition of the experimental site 
The experiment was conducted at the 

Livestock Research and Demonstration Farm, 
Faculty of Agriculture, Nasarawa State 

University, Keffi, Shabu-Lafia Campus, located 
on latitude 08o 35' N and longitude 08o 33' E in 

the Guinea savannah zone of north central 

Nigeria. Lafia has an altitude of 181m above 
sea level, temperature ranging from 32 to 

35oC, relative humidity between 58 and 63%, 
average daylight of 9 to 12 hours and 

approximately 1,400mm rainfall per annum 
(NIMET, 2011). 

 

Egg pack fabrication 
The egg packs were fabricated using metal 

pan, foam and aluminium foil. They were 
designed such that it has 3 trays held in an 

egg-shape frame, to be inserted in a cylindrical 

container with a lid to ensure airtight condition 
(see plate 1).
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Experimental design 
A total of one hundred and sixty Isa brown 
freshly laid eggs (within 13 hours of lay) were 

obtained, weighed using a sensitive weighing 
scale (Atom electronic compact scale®).  Forty 

eggs each were assigned to the treatments 

based on weight in a completely randomised 
design. The treatments were designated as 

control, kiln dried eggs, solar dried eggs and 
oven dried eggs.   

Drying of the experimental eggs  
All the experimental eggs were boiled for 30 
minutes, weighed immediately, reweighed 

after cooling and 27 eggs each were dried at 
100 – 120oC overnight (kiln), 45 – 50oC for 5 

days (solar) and 100oC for 24 hours (oven) 

(see plates 2 – 5) and reweighed after drying. 
The 27 eggs in control were however not 

dried.  

 

          
 

 
 

 

Awareness, consumption and organoleptic 
evaluation of the experimental eggs  
Twenty trained taste panelists encompassing 
male and female students, security personnel, 

academic and non-academic staff, were 
sourced within Nasarawa State University, 

Keffi, Shabu-Lafia Campus. Structured 

questionnaires were designed and 

administered to the panelists, to know if they 
were familiar with fowl egg drying. A total of 

13 eggs per control, kiln dried, solar dried and 
oven dried treatments summing up to 52 eggs 

were processed and offered to the trained 
panelists for organoleptic quality evaluation 

(see plates 6 – 9) following the procedure of 

Wichchukit and O’Mahony (2014).  
 

 

Plate 1: Locally fabricated egg pack  

Tray 1 

Tray 2 

N 

Tray 3 

En 

Plate 2: Boiling of fowl 

eggs with inserted 

thermometer probe  

Plate 3: Kiln drying of 

fowl eggs 
Plate 4: Solar drying of 

fowl eggs 

Plate 5: Oven drying of 

fowl eggs 



Idahor ./ Nig. J. Biotech. Vol. 38 Num. 1 : 120-131 (June 2021) 

123 

 

      
 

  
 

Storage of the experimental eggs    
All the kiln, solar and oven dried eggs as well 
as control eggs were stored in the locally 

fabricated egg packs (see plates 10 and 11). 
Such that 3 eggs each of control, kiln, solar 

and oven dried were arranged on each of the 

3 trays in the fabricated egg packs kept in a 
sales outlet, deep freezer and kitchen 

cabinet/chamber for a storage period of 30 
days.  

             
 

 
 

At the end of the experiment, all the 
fabricated egg packs with the experimental 

eggs were brought to the laboratory and all 

the experimental eggs were carefully opened 
to check for spoilage. Those with intact 

albumen and yolk were termed “good eggs”, 
those with mild odour, little discolouration and 

disintegrated albumen and yolk but could be 
consumed were referred to as “deteriorated 

eggs” while those with offensive rotten egg 

odour, extensive discolouration and 
disintegration of the albumen and yolk were 

called “spoilt eggs” (see plates 12 - 14).  

 

Deep freezer 

Sales outlet 

Plate 6: Boiled fowl 

eggs 

Plate 8: Solar dried fowl 

eggs 

Plate 7: Kiln dried fowl 

eggs 

 

Plate 9: Oven dried fowl 

eggs 

Plate 10: Experimental eggs in fabricated 

egg pack 

Plate 11: Fabricated egg packs containing 

stored eggs  

Kitchen 
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Data collection and statistical analysis 
The differences between the initial egg weight 
and warm egg weight, cool egg weight and 

final egg weight represented egg weight loss 
and the percentage final egg weight loss was 

determined using equation 1 as given by 

Suresh et al. (2015). 
 

 
 

The panelists were offered fowl eggs in 

different forms during training for 
familiarisation prior to data collection. Their 

responses in the structured questionnaires 
represented their opinions and were presented 

in values as well as percentages of occurrence. 
The organoleptic properties of the 

experimental eggs were evaluated using a 

nine-point Hedonic scale according to 
Wichchukit and O` Mohany (2014). The 

temperature during egg drying and storage 
was determined using thermometers with 

sensitive probes and was recorded in the 

morning, afternoon and evening on a daily 
basis. However, the temperature in the deep 

freezer was not determined because it was 

within sub-zero. Where applicable, the data 
collected were subjected to simple descriptive 

statistics and analysis of variance procedure 
with means separation adopting Duncan 

Multiple Range Test at 5% probability using 

software package of SPSS (2010). 
 

Results 
 

Table 1 shows the effects of boiling and drying 

on fowl eggs weight. There were significant 
differences (P>0.05) in all the parameters 

measured except, initial egg weight and warm 
egg weight that varied from 54.07 – 55.96g 

and 51.48 – 54.48g respectively. While the 

cool egg weight ranged from 51.23 – 54.05g, 
the final egg weight was highest (44.66g) in 

control, followed by solar dried eggs (39.74g), 
oven dried eggs (34.75g) and kiln dried eggs 

(26.43g), in that order. Conversely, the 
percentage of egg weight loss was highest 

(52.34%) in kiln dried eggs, 38.88% in oven 

dried eggs, 27.42% in solar dried egg and 
lowest (20.59%) in control. 

 
Table 1: Effects of boiling and drying on fowl eggs weight 

Parameters 

Treatments (±STD) 

Control Kiln dried Solar dried Oven dried P-value 

No. of eggs 40 40 40 40 - 
Initial egg weight (g) 55.96±7.30 54.07±8.22 54.72±5.59 54.53±3.61 0.934 

Warm egg weight (g) 54.48±7.06 52.80±7.86 53.07±5.44 51.48±4.76 0.804 

Warm egg weight loss (g) 1.48±0.32b 1.27±0.44b 1.65±0.37b 3.04±1.51a 0.000 
Cool egg weight (g) 54.05±7.02 52.06±7.36 52.77± 5.36 51.23± 4.86 0.804 

Cool egg weight loss (g)  1.91±0.40b 2.01±1.67b 1.94±0.50b 3.30±1.64a 0.058 
Final egg weight (g)  44.66±8.26a 26.43±5.73c 39.74±5.44ab 34.75±7.40b 0.000 

Final egg weight loss (g) 11.30±6.82c 27.64±6.03a 14.96±8.30bc 19.77±6.17b 0.000 

Percentage final egg weight loss 20.59±12.08c 52.34±7.59a 27.42±12.88c 38.88±13.26b 0.000 

STD: Standard deviation 

Plate 12: Good egg  Plate 13: Deteriorated egg  Plate 14: Spoilt egg  
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Expressed in figure 1 is the panelists’ 
awareness of drying and consumption of fowl 

eggs. It was shown that all the panelists 
(100%), claimed to be aware of different 

forms of storing boiled fowl eggs and have 

eaten fowl eggs in different forms. Yet, none 

of them (0.0%) was neither aware of kiln, 
solar and oven drying of fowl eggs, nor has 

eaten kiln, solar and oven dried fowl eggs 
before now. 

 

 Figure 1: Panellists awareness of drying and consumption of fowl eggs 

 

Table 2: Effects of boiling and drying on appearance, taste, colour and aroma of fowl eggs 

Parameters Hedonic scale 

Treatments 

Control Kiln dried Solar dried Oven dried 

Appearance 

Disliked extremely 0(0.0) 3(15.0) 1(5.0) 1(5.0) 

Disliked very much 3(15.0) 2(10.0) 1(5.0) 1(5.0) 
Disliked moderately 1(5.0) 1(5.0) 1(5.0) 1(5.0) 

Disliked slightly 3(15.0) 3(15.0) 1(5.0) 2(10.0) 
Neither liked nor disliked 1(5.0) 1(5.0) 1(5.0) 2(10.0) 

Liked slightly 2(10.0) 4(20.0) 4(20.0) 4(20.0) 
Liked moderately 2(10.0) 2(10.0) 4(20.0) 1(5.0) 

Liked very much 5(25.0) 2(10.0) 4(20.0) 4(20.0) 

Liked extremely 3(15.0) 2(10.0) 3(15.0) 4(20.0) 

Taste 

Disliked extremely 0(0.0) 2(10.0) 0(0.0) 0(0.0) 

Disliked very much 1(5.0) 2(10.0) 1(5.0) 1(5.0) 
Disliked moderately 0(0.0) 3(15.0) 1(5.0) 1(5.0) 

Disliked slightly 1(5.0) 2(20.0) 2(10.0) 3(15.0) 

Neither liked nor disliked 1(5.0) 1(5.0) 2(10.0) 3(15.0) 
Liked slightly 2(10.0) 4(20.0) 4(20.0) 1(5.0) 

Liked moderately 5(25.0) 4(20.0) 4(20.0) 5(25.0) 
Liked very much 5(25.0) 1(5.0) 4(20.0) 4(20.0) 

Liked extremely 5(25.0) 1(5.0) 2(10.0) 2(10.0) 

Colour 

Disliked extremely 0(0.0) 4(20.0) 0(0.0) 1(5.0) 

Disliked very much 0(0.0) 1(5.0) 1(5.0) 1(5.0) 

Disliked moderately 2(10.0) 1(5.0) 1(5.0) 1(5.0) 
Disliked slightly 1(5.0) 1(5.0) 1(5.0) 3(15.0) 

Neither liked nor disliked 3(15.0) 1(5.0) 1(5.0) 1(5.0) 
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Liked slightly 2(10.0) 4(20.0) 6(30.0) 4(20.0) 

Liked moderately 4(20.0) 3(15.0) 3(15.0) 4(20.0) 
Liked very much 4(20.0) 3(15.0) 4(20.0) 4(20.0) 

Liked extremely 4(20.0) 2(10.0) 3(15.0) 1(5.0) 

Aroma 

Disliked extremely 1(5.0) 2(10.0) 1(5.0) 1(5.0) 

Disliked very much 1(5.0) 2(10.0) 0(0.0) 1(5.0) 

Disliked moderately 0(0.0) 1(5.0) 1(5.0) 2(10.0) 
Disliked slightly 1(5.0) 2(10.0) 2(10.0) 3(15.0) 

Neither liked nor disliked 1(5.0) 3(15.0) 1(5.0) 1(5.0) 
Liked slightly 2(10.0) 4(20.0) 5(25.0) 6(30.0) 

Liked moderately 4(20.0) 2(10.0) 4(20.0) 2(10.0) 
Liked very much 7(35.0) 1(5.0) 4(20.0) 2(10.0) 

Liked extremely 3(15.0) 3(15.0) 2(10.0) 2(10.0) 

Values in parenthesis represent percentage (%) of occurrence and are purely the responses of the 
panelists; Control: Boiled fowl eggs without drying 

 

Effects of boiling and drying on fowl eggs’ 
appearance, taste, colour and aroma are given 

in table 2. It was observed that none of the 
panelists (0.0%) disliked the appearance of 

the boiled fowl eggs extremely in the control 
(i.e. without drying). Whereas, 3 (15.0%) of 

them disliked extremely the appearance of the 

kiln dried eggs and 1 (5.0%) each disliked 
extremely the appearance of solar and oven 

dried fowl eggs. While 1 panelist (5.0%) 
neither liked nor disliked the appearance of 

the control, kiln and solar dried fowl eggs, 4 

(20.0%) 3 (15.0%) and 2 (10.0%) liked 
extremely the appearance of oven, control, 

solar and kiln dried fowl eggs, accordingly.  
None of the panelists disliked the taste of all 

the eggs extremely, except 2 representing 

10.0%. While 3 panelists (15.0%) neither liked 
nor disliked the oven dried egg taste, 2 

panelists (10.0%) neither liked nor disliked 
solar dried eggs and 1 (5.0%) each neither 

liked nor disliked control and kiln dried egg 
taste. Five panelists (25.0%) liked extremely 

the control eggs taste, 2 (10.0%) each liked 

extremely the taste of solar and oven dried 
eggs whereas, 1 (5.0%) liked extremely the 

taste of kiln dried eggs. 
While no panelist (0.0%) disliked extremely 

the colour of the control and solar dried eggs, 

4 (20.0%) of them disliked extremely the 
colour of kiln dried eggs and 1 (5.0%) disliked 

extremely the colour of oven dried eggs. Three 
of the panelists (15.0%) neither liked nor 

disliked the colour of control eggs, 1 (5.0%) 
neither liked nor disliked the colour of the 

dried eggs.  The control eggs colour as well as 
solar, kiln and oven dried eggs colour were 

liked extremely by 4 (20.0%), 3 (15%), 2 
(10.0%) and 1 (5.0%) panelists in that order. 

The aroma of kiln dried eggs was disliked 

extremely by 2 (10.0%) panelists and 1 
(5.0%) each disliked extremely the aroma of 

control eggs, solar and oven dried eggs. Three 
panelists (15.0%) neither liked nor disliked the 

aroma of kiln dried eggs and 1 (5.0%) each 

neither liked nor disliked the aroma of control 
eggs, solar and oven dried eggs. While 3 

panelists (15.0%) each liked extremely the 
aroma of control eggs and kiln dried eggs, 2 

(10.0%) each liked extremely the aroma of 

solar and oven dried eggs. 
Shown in table 3 are the effects of boiling and 

drying on mouth feel, after taste and overall 
acceptability of fowl eggs. It was shown that 

no panelist disliked the mouth feel of the 
control eggs except 1 (5.0%) that disliked 

slightly whereas, a range of 1 – 3 panelists 

disliked the dried eggs. While 2 panelists 
(10.0%) neither liked nor disliked the mouth 

feel of the kiln dried eggs, 1 (5.0%) each was 
recorded in control, solar and oven dried eggs. 

Five (25.0%) of the panelists liked slightly the 

mouth feel of the kiln dried eggs, 4 (20.0%) 
each of solar and oven dried eggs and 2 

(10.0%) recorded in control eggs.  

 
Table 3: Effects of boiling and drying on mouth feel, after taste and over-all acceptability of fowl eggs 

Parameters Hedonic scale 

Treatments 

Control Kiln dried Solar dried Oven dried 

Mouth feel 

 

Disliked extremely 0(0.0) 3(15.0) 1(5.0) 1(5.0) 
Disliked very much 0(0.0) 1(5.0) 1(5.0) 1(5.0) 

Disliked moderately 0(0.0) 1(5.0) 1(5.0) 1(5.0) 
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Disliked slightly 1(5.0) 1(5.0) 2(10.0) 3(15.0) 

Neither liked nor disliked 1(5.0) 2(10.0) 1(5.0) 1(5.0) 
Liked slightly 2(10.0) 5(25.0) 4(20.0) 4(20.0) 

Liked moderately 4(20.0) 2(10.0) 4(20.0) 2(10.0) 
Liked very much 5(25.0) 3(15.0) 5(25.0) 5(25.0) 

Liked extremely 7(35.0) 2(10.0) 2(10.0) 2(10.0) 

After taste  

Disliked extremely 0(0.0) 2(10.0) 1(5.0) 0(0.0) 
Disliked very much 1(5.0) 2(10.0) 1(5.0) 1(5.0) 

Disliked moderately 0(0.0) 1(5.0) 1(5.0) 2(10.0) 
Disliked slightly 1(5.0) 2(10.0) 1(5.0) 2(10.0) 

Neither liked nor disliked 1(5.0) 2(10.0) 1(5.0) 1(5.0) 
Liked slightly 1(5.0) 2(10.0) 6(30.0) 3(15.0) 

Liked moderately 5(25.0) 4(20.0) 3(15.0) 5(25.0) 

Liked very much 5(25.0) 3(15.0) 2(10.0) 4(20.0) 
Liked extremely 6(30.0) 2(10.0) 4(20.0) 2(10.0) 

Over-all 
acceptability  

Disliked extremely 1(5.0) 2(10.0) 1(5.0) 1(5.0) 
Disliked very much 1(5.0) 1(5.0) 1(5.0) 1(5.0) 

Disliked moderately 1(5.0) 1(5.0) 1(5.0) 1(5.0) 

Disliked slightly 1(5.0) 2(10.0) 1(5.0) 1(5.0) 
Neither liked nor disliked 1(5.0) 2(10.0) 2(10.0) 1(5.0) 

Liked slightly 1(5.0) 2(10.0) 4(20.0) 5(25.0) 
Liked moderately 3(15.0) 4(20.0) 2(10.0) 3(15.0) 

Liked very much 4(20.0) 2(10.0) 4(20.0) 4(20.0) 
Liked extremely 7(35.0) 4(20.0) 4(20.0) 3(15.0) 

Values in parenthesis represent percentage (%) of occurrence and are purely the responses of the 

panelists; Control: Boiled fowl eggs without drying. 
 

While 5 panelists (25.0%) liked the mouth feel 

of the control eggs very much, solar and oven 
dried eggs, 3 (15.0%) were recorded in the 

kiln dried eggs. Seven panelists (35.0%) liked 
the mouth feel of the control eggs extremely 

and 2 (10.0%) were recorded each in the 

dried eggs.   
No panelist (%) extremely disliked the after 

taste of the control and oven-dried eggs, but 2 
(10.0%) and 1 (5.0%) penalists extremely 

disliked the after taste of the kiln and solar 
dried eggs, respectively. Two panelists 

(10.0%) neither liked nor disliked the after 

taste of the kiln dried eggs, 1 (5.0%) each 
was recorded in control, solar and oven dried 

eggs. Six panelists (30.0%) slightly liked the 
after taste of the solar dried eggs, while 3 

(15.0%), 2 (10.0%) and 1 (5.0%) were 

recorded in the oven, kiln and control eggs in 
that order. Five panelists (25.0%) moderately 

liked the after taste of the control and oven-
dried eggs, 4 (20.0%) and 3 (15.0%) were 

recorded in the kiln- and solar-dried eggs, 
accordingly.  Majority of the panelists (30.0%) 

extremely liked the after taste of the control 

eggs, followed by 20.0% (solar-dried eggs) 

and 10.0% each of kiln- and oven-dried eggs. 
However, a panelist each disliked the overall 

acceptability of all the experimental eggs very 
much and mof=derately, respectively, whereas 

2 (10.0%) neither liked nor disliked the kiln- 

and solar-dried eggs, 4 (20.0%) liked all the 
experimental eggs very much except the kiln-

dried eggs (10.0%). Majority of the panelists 
(35.0%) extremely liked the overall 

acceptability of the control eggs compared to 
4 (20.0%) recorded in the kiln- and solar-dried 

eggs and 3 (15.0%) in oven-dried eggs. 

Table 4 provides the effects of different drying 
methods on the shelf life of the fowl eggs. It 

was observed that all the control eggs 
(100.0%) stored in the sales outlet and 

kitchen were spoilt.  

Among those stored in the deep freezer, only 
an egg (11.1%) was spoilt, 2 (22.2%) were 

good and 6 (66.7%) deteriorated. All the kiln-
dried eggs (100.0%) stored at the sales outlet 

got spoilt; those stored in the deep freezer 
were all (100.0%) good.  

 
Table 4: Effects of different drying methods on shelf life of fowl boiled eggs  

Treatments Parameters 

⃰ Storage medium (±STD) 

Total Sales outlet Deep Kitchen 
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freezer 

Storage temperature (oC)  32.93±0.37 ND 37.33±0.63 

Control: Boiled fowl eggs 
without drying 

No. of eggs stored 9 9 9 27 

No. of good eggs 0 (0.0) 2 (22.2) 0 (0.0) 2 (7.4) 

No. of deteriorated eggs 0 (0.0) 6 (66.7) 0 (0.0) 6 (22.2) 
No. of spoilt eggs 9 (100) 1 (11.1) 9 (100) 19 (70.3) 

Boiled fowl eggs kiln dried at 

100 – 120oC overnight) 

No. of eggs stored 9 9 9 27 
No. of good eggs 0 (0.0) 9 (100) 5 (55.6) 14 (51.9) 

No. of deteriorated eggs 0 (0.0) 0 (0.0) 2 (22.2) 2 (7.4) 

No. of spoilt eggs 9 (100) 0 (0.0) 2 (22.2) 11 (40.7) 

Boiled fowl eggs solar dried 

at 45 – 50oC for 5 days 

No. of eggs stored 9 9 9 27 

No. of good eggs 0 (0.0) 5 (55.6) 0 (0.0) 5 (18.5) 
No. of deteriorated eggs 0 (0.0) 4 (44.4) 1 (11.1) 5 (18.5) 

No. of spoilt eggs  9 (100) 0 (0.0) 8 (88.9) 17 (62.9) 

Boiled fowl eggs oven dried 
at 100oC for 24 hours  

No. of eggs stored 9 9 9 27 

No. of good eggs 0 (0.0) 6 (66.7) 0 (0.0) 6 (22.2) 
No. of deteriorated eggs  0 (0.0) 3 (33.3) 3 (33.3) 6 (22.2) 

No. of spoilt eggs 9 (100) 0 (0.0) 6 (66.7) 15 (55.6) 

⃰ 30 days storage period; Values in parenthesis represent percentage (%) of occurrence; ND: Not determined; STD: 
Standard deviation 

 
Among the kiln-dried eggs stored in the 

kitchen, 5 (55.6%) were good, 2 (22.2%) 

each were deteriorated and spoilt, 
respectively. None (0.0%) of the solar-dried 

eggs stored in the deep freezer was spoilt; 5 
(55.6%) were good and 4 (44.4%) were 

deteriorated. Eight (88.9%) in the kitchen got 
spoilt and 1 (11.1%) deteriorated, while all 

(100.0%) the solar-dried eggs in the sales 

outlet were spoilt. Six (66.7%) of the oven-
dried eggs stored in the deep freezer were 

good and 3 (33.3%) deteriorated. All the eggs 
(100.0%) in the sales outlet got spoilt, 3 

(33.3%) among those in the kitchen 

deteriorated and 6 (66.7%) spoilt. 
 

Discussion 
 

The egg weight was similar to a range of 50 – 

65g classified as medium/large by USDA 
(2014), thus the experimental eggs were 

perhaps normal and suitable for this study. It 
was observed that warm and cool 

temperatures influenced the egg weight, 
possibly due to the rate of warm or cool water 

loss from the boiled eggs.  At the end of 

drying, egg weight loss was higher than a 
range of 0.16 – 5.4g recorded in fowl eggs 

stored at room temperature (Addo et al. 2018; 
Khan et al. 2013; Jin et al. 2011; Dudusola, 

2009). This could be largely due to the 

variations in fresh and dried eggs. However, 
the observed egg weight loss was less than a 

range of 88.4 – 99.2% weight loss reported in 
Half white (Embrapa White Leghorn CC strain) 

and Half brown strains’ (Embrapa Rhode 

Island Red GG) fresh eggs, stored at room 

temperature and under refrigeration during 
the Summer and Autumn seasons (Feddern et 

al. 2017). The more weight loss observed in 
kiln dried and oven dried eggs possibly 

indicated more water loss hence, the likely 
concentration of nutrients in the dried eggs. 

Consequently, boiled fowl eggs could be dried 

to elongate the shelf life to enhance egg and 
egg-derived foods availability propounded by 

Miranda et al. (2015). Meanwhile, the 
similarity in percentage final egg weight loss 

recorded in the control and solar dried eggs 

perhaps, showed inefficiency of solar drier to 
remove adequate moisture desired in the 

principle of drying and storage.  
The panelists’ awareness of different forms of 

storing boiled fowl eggs and consumption of 

fowl eggs in different forms, probably 
expressed their familiarity with fowl eggs. 

However, none of them was aware of kiln, 
solar or oven drying of fowl eggs. The fear of 

hard boiled or smoked fowl eggs losing its 
nutritional quality may be allayed, as Idahor et 

al. (2017) reported no differences in the 

nutritional compositions of fowl eggs boiled for 
10 minutes and 1 hour respectively. 

Meanwhile, the quality of fowl eggs once laid 
cannot be improved any further however its 

maintenance is possible though mostly a 

preventive process. Thus, quick collection and 
rapid storage in the cool room could minimize 

the quality problems (Zaheer, 2015). 
Therefore, this study may be a veritable 
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means of creating awareness, on the 

possibility of boiling, drying and storing fowl 
eggs, to enhance availability all-year round in 

order to meet the maternal, children and the 
world’s poor nutritional needs (Iannotti et al., 

2014; Ruxton, 2013).  

It was revealed that none of the panelists 
extremely disliked the appearance, taste and 

colour of the control eggs, probably due to 
their familiarity with boiled fowl eggs. The 

higher value of disliked extremely in kiln dried 
eggs’ appearance, seemingly indicated their 

unfamiliarity with smoked boiled eggs thus, 

buttressing the low level of awareness among 
the panelists. Meanwhile, Raichlen (2010) 

defined smoked eggs as a type of “hors 
d'oeuvre” of hard boiled or uncooked eggs 

that are shelled, marinated and then smoked, 

that could be used to enhance the flavour of 
various dishes. In essence, the closeness 

observed in the value of neither liked nor 
disliked in the experimental eggs’ appearance, 

apparently showed that the panelists may 
adopt fowl egg boiling and drying as a 

technique to boost availability at all times. This 

was evidently clear as many of the panelists 
equally liked the taste, colour and aroma of 

the dried eggs, even at first exposure. This 
observation seemingly lent more credence to 

the report of USDA (2013) that described how 

to use liquid, frozen, and dried egg products 
safely. 

The low proportion of the panelists who 
disliked the mouth feel of the control eggs, 

perhaps indicated their familiarity with boiled 

fowl eggs whereas, their dislike for dried eggs 
mouth feel, probably expressed their 

unfamiliarity with drying fowl boiled eggs. 
While a few of the panelists disliked the after 

taste of the control eggs, many liked the after 
taste of the dried eggs. Although many 

panelists liked extremely the over-all 

acceptability of control eggs, fair number of 
them equally liked the dried eggs, which 

apparently indicated their readiness to accept 
drying of fowl boiled eggs. This somewhat 

explained the feasibility of kiln and oven 

drying poultry eggs and its components, to be 
used as nutritive ingredients in the production 

of healthy food products, without adversely 
affecting their functional and nutritional 

properties (Idahor et al. 2017; Ndife et al., 
2010). These findings seemed to be similar to 

the rating of organoleptic characteristics of 

local hens’ eggs, offered to fairly trained 
panelists in Indonesia (Leke et al., 2015).  

Since the proportion of the panelists that 

neither liked nor disliked the over-all 
acceptability of the experimental eggs was 

close, they may readily adopt drying of fowl 
boiled eggs, to meet the nutritional needs of 

pregnant women, common man and children 

(IEF, 2014; FAO, 2012).  
The spoilt experimental eggs stored in the 

sales outlet within 30 days, may be largely due 
to the environmental conditions and partly due 

to the hermetically sealed fabricated egg packs 
used. Although all the control eggs in the 

kitchen spoilt, some of the kiln, solar and oven 

dried eggs were good or deteriorated, 
indicating that drying may be used to prolong 

the shelf life of boiled fowl eggs. Since there 
was no spoilage among the kiln, solar and 

oven dried eggs stored in the deep freezer, 

refrigeration could be more reliable in storing 
fowl boiled eggs for a relatively longer time. 

This observation partly corroborated several 
reports that fresh fowl eggs could be stored in 

the refrigerator and still maintain their quality 
for several weeks (Menezes et al., 2012; 

Dudusola 2009; Raji et al., 2009). Therefore, 

fowl eggs could be boiled, dried and 
refrigerated to boost the shelf life.  

 
Conclusion 

 

Boiling and drying resulted in fowl egg weight 
loss which is the required principle for 

effective storage, though solar drier was 
somewhat ineffective. The panelists were 

unaware of kiln, solar or oven drying of fowl 

eggs and claimed they have never eaten kiln, 
solar or oven dried fowl eggs before now. 

Interestingly, some of them liked the 
appearance, taste, colour, aroma, mouth feel, 

after taste and overall acceptability of the 
dried fowl boiled eggs. Boiling, drying and 

refrigeration of the fowl eggs apparently 

prolonged the shelf life. Therefore, these 
findings may serve as a viable source of 

information to the stakeholders and adoption 
of drying fowl boiled eggs may ameliorate 

food insecurity.  
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