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AABBSSTTRRAACCTT::  Natural bioactive compounds (antioxidants and antimicrobials) of three 
different plant materials (guava leaves, pomegranate peels, and turmeric powder) were 
extracted by different solvents (water, ethanol 70%, and ethyl acetate). The best plant 
extracts having high antioxidant activity were added to the cupcake blends to extend its 
shelf life. Cupcakes containing plant extracts were evaluated during storage for 28 days 
at room temperature (25 ± 2ºC) through determination their chemical, microbiological, 
and sensory properties. The results indicated that ethanol 70% extracts of both guava 
leaves at concentration 10 mg/ ml and pomegranate peels at concentration 40 mg/ ml as 
well as ethyl acetate extracts of turmeric powder at concentration 20 mg/ ml had higher 
antioxidant activity than other extracts were added to the cupcake blends at concentration 
0.5%. The cupcake with pomegranate peel ethanol extract had a lower (p ≤ 0.05) means of 
acid value (2.85 mg KOH/ gm oil), thiobarbituric acid value (0.45 mg malonldhyde/ kg 
sample), and peroxide value (3.41 meq O2/ kg oil) than other cupcake samples. Cupcakes 
with different plant extracts had a lower (p ≤ 0.05) means for total bacterial and coliform 
bacterial counts. Cupcake with pomegranate peel ethanol extract and cupcake with 
turmeric powder ethyl acetate extract had a lower (p ≤ 0.05) means for yeast and mold 
counts, while cupcake control sample had a highest (p ≤ 0.05) means of all 
microbiological examinations. The values of chemical and microbiological examinations 
for all cupcake samples at zero time of storage at room temperature were similar then 
were increased gradually with increasing the storage period. Cupcake control had a 
lowest (p ≤ 0.05) means in all sensory properties than other cupcakes with different plant 
materials extracts. No differences (p ≥ 0.05) were observed among all cupcake samples 
with different plant material extracts in their sensory properties except colour, and 
overall acceptability for cupcake samples with turmeric powder extract and α-tocopherol. 

KKeeyy  wwoorrddss::  Cupcakes, plant extracts, Guava leaves, pomegranate peels, turmeric, 
shelf life, chemical characteristics, microbiological analysis and sensory 
properties. 

  
IINNTTRROODDUUCCTTIIOONN  

The cake product is one of the most 
popular bakery items consumed in all 
over the world because of its nutritional 
value, different varieties, and affordable 
price (Sabouri et al., 2012). It has a 
special texture and its main ingredients 
are wheat flour, margarine, eggs, sugar, 
and baking powder (Asimah et al., 2016). 
The cupcake is a small cake made using 
special molds and is important for some 
reasons such as ease of production, 

portability, the possibility of preparing in 
batch systems, decorating strategies, 
and variety of flavours (Jeyanthi Rebecca 
et al., 2016). Lipid oxidation and mold 
growth are major problems in producing 
cake, which limits the shelf life of this 
product. The onset rancidity in bakery 
products causes a great influence on 
organoleptic parameters and losses the 
nutritional value (Sabouri et al., 2012). 
These problems may be prevented by the 
use of antioxidants and preservatives 
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(Khaki et al., 2012). The use of synthetic 
antioxidants has to be limited due to their 
toxicity, liver damage, and 
carcinogenicity. Therefore, the 
development and use of safer 
antioxidants from natural sources are of 
interest because of the possible negative 
effects of synthetic food additives on 
human health (Nanditha et al., 2009). 
Plant extracts are containing natural 
phytochemical components, which have 
numerous medicinal properties and a 
wide spectrum of biological actions 
which include; antioxidant, anti-
inflammatory, anticarcinogenic, 
antimutagenic, anticoagulant, 
antidiabetic, antifertility, and 
antimicrobial activities like guava leaves 
(Fischer et al., 2011; Fernandes et al., 
2014; Sandhir et al., 2015; El-Amin et al. 
2016; Andrade et al., 2019). Mahmoudi et 
al. (2020) reported that the cake-
containing butcher broom had lower 
values of peroxide, thiobarbituric acid, 
total bacterial count, yeast, and mold 
counts than the control sample. Sabouri 
et al. (2012) reported that cakes 
containing different concentrations of 
Echinacea purpurea methanolic extract 
had lower acidity values and prevented 
mold growth as well as decreased the 
production of hydrolytic enzymes. Hafez 
(2012) indicated that using marjoram in 
cake decreases the thiobarbituric acid 
value and peroxide value compared to 
the control sample throughout the 
storage period at room temperature for 
21 days. Therefore, the present study 
aimed to characterize and the utilization 
of different plant extracts as a source of 
antioxidants and antimicrobials to extend 
the shelf life of cupcakes during storage 
at room temperature for 28 days. 
  

MMAATTEERRIIAALLSS  AANNDD  MMEETTHHOODDSS  
1. Materials: 
1.1. Plant materials: 

Turmeric powder (Curcuma longa) and 
pomegranate fruits (Punica granatum) 

were purchased from the local market at 
Shibin El-Kom City, Menoufia 
Governorate, Egypt. Guava leaves 
(Psidium guajava) were obtained from a 
farm at Sokaria Village, Menoufia 
Governorate, Egypt. 
 
1.2. Cupcake ingredients: 

Sugar powder, salt, whole egg, wheat 
flour (72% extraction), baking powder, 
vanilla, margarine, and milk were 
obtained from the local market at Shibin 
El-Kom City, Menoufia Governorate, 
Egypt. 
 
1.3. Chemicals and reagents: 

Ethyl acetate, petroleum ether, 
ethanol, methanol, chloroform, hexane, 
diethyl ether, glacial acetic acid, 
potassium iodide, potassium hydroxide, 
phenolphthalein, 2,2-diphenyl-1- 
picrylhydrazyl (DPPH), sodium chloride, 
nutrient broth medium, nutrient agar 
medium, MacConkey agar medium, 
potato dextrose agar medium, and 
sodium thiosulphate were obtained from 
El-Nasr Pharmaceutical Chemicals, 
Ameriea, Cairo, Egypt. α-tocopherol was 
obtained from Sigma Chemical Co., St. 
Louis, MO, USA. 
 
2. Methods: 
2.1. Preparation of plant materials: 

The fresh leaves of guava were 
washed with tap water to remove debris 
and completely dried in a shaded place at 
room temperature (~25±2º C). 
Pomegranate fruit having no visible 
external cuts or spoilage was washed 
and peels were separated manually then 
dried in an electric oven (FN500, 
Germany) overnight (~18 hr) at 40ºC. 
Both dried guava leaves and 
pomegranate peels were ground by using 
an electric mill (Moulinex, LM207, 
France), then sieved in 0.5 mm sieve. 
Guava leaves, pomegranate peels, and 
turmeric powders were stored in a deep-
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freezer (W. ALASKA, CH 200, Egypt) at -
18°C in tightly closed high density 
polyethylene bags for further studies. 
 
2.2. Extraction of antioxidant and 

antimicrobial substances: 
Antioxidant and antimicrobial 

substances of pomegranate peels, guava 
leaves and turmeric powders were 
extracted by using different solvents 
(water, 70% ethanol, and ethyl acetate) at 
a ratio of 1:10 (w/v). The mixtures were 
kept at room temperature (~25±2ºC) 
overnight (~18 hr) then filtrated through 
Whatman No.2 filter paper. The extracts 
were concentrated by using a rotary 
evaporator (ACCULAB RE3018, USA) at 
45°C, then evaporated the trace solvent 
by using a vacuum oven (SPT-200, 
vacuum- drier, Poland) at 40°C for 2 hr. 
The residue was resolved in less amount 
of distilled water then stored in tightly 
closed plastic tubes (50 ml) and kept in a 
freezer (W. ALASKA, CH200, Egypt) at -
18°C until use. 
 
2.3. Preparation of cupcakes: 

Cupcakes were prepared according to 
the procedure of Lu et al. (2010) using the 
following formula; 29.94 % wheat flour 
(72% extraction), 25.44 % sugar, 29.94 % 
margarine, 0.60 % baking powder, 7.49 % 
beaten eggs, 5.99 % milk, and 0.60 % 
vanilla. The whole egg was poured into a 
mixer bowl (Braun, combimax700, 
Germany) and mixed for 2 min with 
vanilla. The total mixing time was 10 min, 
which consisted of three stages. At the 
initial stage, sugar and margarine were 
mixed for 6 min followed by the addition 
of sifted wheat flour with baking powder 
and mixed for 30 sec with gradual 
incorporation of milk containing 
antioxidant extracts. Finally, ingredients 
were mixed by hand with a plastic 
scraper until smooth. The homogeneous 
blend was divided into five blends, and 
each blend was well mixed with one of 

the following materials: blend-1 
contained 50 ppm guava ethanol extract/ 
gm blend, blend-2 contained 200 ppm 
pomegranate ethanol extract/ gm blend, 
blend-3 contained 100 ppm turmeric ethyl 
acetate extract/ gm blend, blend-4 
contained 10 ppm α-tocopherol/ gm 
blend as a reference sample, and lastly, 
and blend-5 is free from any additives 
(control). For each cupcake, ~ 50 gm of 
batter were weighed and placed in paper 
baking cups in an aluminum muffin pan, 
then baked at 160°C for 30 min in a 
preheated electric baking oven (SHARB, 
EO-42K-2, Japan). Cupcakes were cooled 
to room temperature (~25°C ±2ºC) then 
packed in polypropylene films to prevent 
drying and stored at room temperature. 
Cupcakes were served after cooling to 
room temperature (2 hr after baking) and 
every seven days of storage until their 
sensory properties were deteriorated. 
 
2.4. Chemical analysis: 

Antioxidant activity was determined 
using the 2, 2-diphenyl-1- picrylhydrazyl 
(DPPH) radical scavenging method 
according to the procedure described by 
Brand-Williams et al. (1995). The peroxide 
value (PV) and acid value (AV) were 
determined according to AOAC (2005). 
Thiobarbituric acid (TBA) value was 
determined according to the method of 
Sidwell et al. (1954).  
 
2.5. Microbiological analysis: 
2.5.1. Sample preparation for 

microbiological examinations: 
Ten grams of each sample were mixed 

with 90 ml of sterile saline solution (9 gm 
NaCl/ L distilled water) in a blender, 
under aseptic conditions, to give 1/ 10 
dilution. Serial dilutions were prepared to 
be used for microbiological examination 
(APHA, 1976). 
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2.5.2. Microbiological examinations 
The total aerobic bacteria counts were 

determined using nutrient agar medium 
and the coliform bacteria were 
determined using MacConkey agar 
medium according to the procedure 
described by APHA (1976). The 
procedures of Difco (1984) were followed 
for the determination of yeast and mold 
counts using potato-dextrose agar 
medium.  
 
2.6. Sensory properties: 

Sensory evaluations of cupcakes were 
performed by 10 panelists of staff 
members of the Food Science and 
Technology Department, Faculty of 
Agriculture, Menoufia University. 
Panelists were selected basis on their 
interests and availability. Sensory quality 
properties were evaluated using a 7- 
point hedonic rating scale with 1 for 
dislike extremely to 7 for like extremely 
for each property as described by El-
Adawy (1997). Randomly coded samples 
were served to panelists individually. 
Panelists evaluated cupcake samples 
which were offered at the same time in a 
specific area of the sensory test without 
special lighting. Water was provided for 
rinsing purposes. Cupcakes were 
evaluated for appearance, colour, odour, 
taste, texture and overall acceptability.  
 
2.7. Statistical analysis: 

 Statistical analysis was 
conducted according to Snedecor and 
Cochran (1994). Results of 
microbiological analysis and chemical 
properties of cupcakes are expressed as 
the mean value ± SD of three separate 
determinations. Sensory properties of 
cupcakes were determined as the mean 
of ten replicates. Two-way (Factorial 
Design) analysis of variance was used 
for the data. The least significant 
difference (LSD) was used for 
comparison among means, considering 

significance at 0.05% level, using Costat 
version 6.311 (Copyright 1998-2005, 
CoHort software). 
  
RREESSUULLTTSS  AANNDD  DDIISSCCUUSSSSIIOONN  
1. Chemical analysis: 

The results showed that 70% ethanol 
extracts of both guava leaves at 
concentration 10 mg/ ml and 
pomegranate peels at concentration 40 
mg/ ml as well as ethyl acetate extracts 
of turmeric powder at concentration 20 
mg/ ml had the higher antioxidant activity 
(92.30 94.06, and 96.20%, respectively) 
than other extracts. Therefore, the 
previous plant extracts that have highly 
antioxidant activity were added to the 
cupcake blends at concentration 0.5%. 

The acid value (AV), thiobarbituric 
acid value (TBA), and peroxide acid (PV) 
results of cupcake samples as affected 
by plant material extracts addition and 
storage period at room temperature are 
presented in Table (1). The AV, TBA, and 
PV were affected (p ≤ 0.05) by storage 
period and plant material extract types. 
The cupcake control sample had a higher 
(p ≤ 0.05) means AV (4.21 mg KOH/ gm 
oil), TBA (0.67 mg malonldhyde/ kg 
sample), and PV (6.52 meq O2/ kg oil) 
than other cupcake samples, while the 
cupcake with pomegranate peel ethanol 
extract had a lower (p ≤ 0.05) means AV 
(2.85 mg KOH/ gm oil), TBA (0.45 mg 
malonldhyde/ kg oil), and PV (3.41 meq 
O2/ kg oil of active oxygen/ kg oil) than 
other cupcake samples. The AV, TBA, 
and PV means were gradually (p ≤ 0.05) 
increased in all cupcake samples with 
increasing the storage period. The 
results of acid values, TBA values, and 
peroxide values for all cupcake samples 
at the beginning of storage period were 
almost the same (1.23 mg KOH/ gm oil, 
0.24 mg malonldhyde/ kg oil, and 1.44 
meq O2/ kg oil of active oxygen/ kg oil, 
respectively) and these result are in 
agreement with Kozłowska et al. (2019) 
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for acid values, Mahmoudi et al. (2020) 
for TBA and PV values. Sabouri et al. 
(2012) reported that cakes containing 
different concentrations of Echinacea 
purpurea methanolic extract had lower 
acid values, TBA value, and PV than the 
control sample during storage at room 
temperature. Kordsardouei et al. (2013) 
reported that the increase of AV, TBA 
value, and PV during storage at room 
temperature was higher in control cakes 
than the cake samples containing 

Cinnamon zeylanicum essential oils, 
Zataria multiflora Boiss and BHA. 
Kozłowska et al. (2019) reported that the 
acid values of all treated cake samples 
(control, BHA, and green tea aqueous 
extract) after baking were similar (0.24 
mg KOH/ gm of fat), then increased 
gradually up to the end of the storage 
time after 28 days for all the samples, but 
the highest acid value was found for the 
control sample.  

 
Table (1): Changes in chemical properties of cupcakes as affected by plant 

material extracts addition and storage period at room temperature. 

cupcake blends Storage period (Days) Means1 
0 7 14 21 28 

Acid value (mg KOH/ gm oil) 
Control (0.0) 1.23±0.13 2.23±0.09 4.53±0.44 5.87±0.31 7.21±0.59 4.21a 
α-tocopherol, 10 ppm/ gm blend 1.23±0.13 2.05±0.27 3.45±0.29 3.99±0.64 5.34±0.25 3.21b 
Guava leaves ethanol extract, 50 
ppm/ gm blend 1.23±0.13 2.05±0.10 3.60±0.15 4.54±0.44 5.45±0.28 3.37b 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 1.23±0.13 2.12±0.07 3.49±0.25 3.89±0.20 5.29±0.14 3.20b 

Pomegranate peels ethanol extract, 
200 ppm/ gm blend 1.23±0.13 1.85±0.12 2.66±0.44 3.68±0.28 4.84±0.22 2.85c 

Mean2 1.23e 2.06d 3.54c 4.39b 5.62a  
Thiobarbituric acid value (mg malonldhyde/ kg oil) 
Control (0.0) 0.24±0.03 0.50±0.02 0.69±0.02 0.79±0.02 1.13±0.15 0.67a 
α-tocopherol, 10 ppm/ gm blend 0.24±0.03 0.45±0.03 0.51±0.01 0.60±0.02 0.79±0.03 0.52b 
Guava leaves ethanol extract, 50 
ppm/ gm blend 0.24±0.03 0.42±0.03 0.51±0.01 0.56±0.02 0.71±0.02 0.49b 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 0.24±0.03 0.44±0.02 0.51±0.02 0.59±0.01 0.73±0.03 0.50b 

Pomegranate peels ethanol extract, 
200 ppm/ gm blend 0.24±0.03 0.40±0.02 0.49±0.02 0.53±0.04 0.61±0.02 0.45c 

Mean2 0.24e 0.442d 0.542c 0.613b 0.795a  
Peroxide value (meq O2/ kg oil) 
Control (0.0) 1.44±0.16 3.61±0.22 7.57±0.32 8.87±0.22 11.13±0.5 6.52a 
α-tocopherol, 10 ppm/ gm blend 1.44±0.16 2.51±0.32 3.75±0.69 5.10±0.35 6.67±0.60 3.89b 
Guava leaves ethanol extract, 50 
ppm/ gm blend 1.44±0.16 2.27±0.22 4.49±0.26 5.41±0.39 6.42±1.10 4.003b 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 1.44±0.16 2.76±0.02 3.58±0.08 5.07±0.36 6.09±0.31 3.79b 

Pomegranate peels ethanol extract, 
200 ppm/ gm blend 1.44±0.16 2.05±0.55 3.48±0.25 4.58±0.15 5.49±0.74 3.41c 

Mean2 1.44e 2.64d 4.57c 5.81b 7.16a  
1 Means in the same column with different letters are significantly different (p < 0.05), LSD = 0.22, 

0.28, and 0.31 for of acid value, thiobarbituric acid value, and peroxide value, respectively. 
2 Means in the same row with different letters are significantly different (p < 0.05), LSD = 0.22, 0.28, 

and 0.31 for acid value, thiobarbituric acid value, and peroxide value, respectively. 
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2. Microbiological analysis: 

Total aerobic bacterial count, coliform 
bacteria, and yeast & mold count results 
of cupcake samples as affected by added 
plant material extracts and storage 
period at room temperature are 
presented in Table (2). The total aerobic 
bacterial count, coliform bacteria, and 
yeast & mold count was affected (p ≤ 
0.05) by storage period and plant material 
extract types. The cupcake control 
sample had a higher (p ≤ 0.05) means 
total aerobic bacterial count (5.37 log 
CFU/ gm sample), yeast & mold count 
(2.34 log CFU/ gm sample), and coliform 
bacterial count (1.28 log CFU/ gm 
sample), while cupcakes with different 
plant material extracts had a lower 
means total aerobic bacterial count and 
coliform bacterial count. Cupcake with 
pomegranate peel ethanol extract and 
cupcake with turmeric powder ethyl 
acetate extract had a lower means yeast 
& mold count (1.65 and 1.76 log CFU/ gm 
sample, respectively). The total aerobic 
bacterial count, coliform bacterial, and 
yeast & mold means were gradually (p ≤ 
0.05) increased in all cupcake samples 
with increasing the storage period. Total 
aerobic bacterial count, and yeast & mold 
means of all cupcake samples at zero 
time of storage period was completely 
absent, while; coliform bacterial count 
means of all cupcake samples at zero 
and after 7 days was absent and that in 
agreement with Khalifa et al. (2015), who 
reported that a coliform bacterium wasn’t 
detected in all cupcakes during storage 
period at room temperature for 8 days, 
while yeast and mold count was zero at 
the beginning of the storage period. The 
cupcake control sample results at the 
end of storage after 28 days (9.70 log 
CFU/ gm) were higher than that reported 
by Mahmoudi et al. (2020), who reported 
that the total bacterial count of the 
control cake sample increased with a 
sharp slope until the end of the storage 

period. While it was increased with a 
lower slope in the cake with butcher 
broom extracts in pure-water, ethanol 
50% and pure-ethanol as well as butcher 
broom nano-capsulation in the first day 
of storage.  
 
3. Sensory evaluation: 

Table (3) summarizes the results of 
sensory properties of cupcake samples 
as affected by plant material extracts 
addition and storage at room 
temperature. All sensory properties were 
affected (p ≤ 0.05) by the storage period 
at room temperature and plant material 
extract types. Cupcake control had a 
lower (p ≤ 0.05) means in all sensory 
properties than other cupcakes with 
different plant materials extracts. No (p ≥ 
0.05) differences were observed among 
all cupcake samples with different plant 
material extracts in their sensory 
properties except appearance for 
cupcake sample with α-tocopherol, 
colour, and overall acceptability for 
cupcake samples with turmeric powder 
extract and α-tocopherol. All sensory 
properties mean of all cupcake samples 
were gradually (p ≤ 0.05) decreased with 
the increase of storage period. 
Appearance and taste of all cupcake 
samples were affected (p ≤ 0.05) after 14 
days of storage period, while the other 
sensory properties were affected after 7th 
days of the storage period. Sabouri et al. 
(2012) reported that the cakes containing 
1000 and 1500 ppm of Echinacea 
purpurea methanolic extract had better 
colour, taste, texture, and total 
acceptability in comparison with those 
prepared with synthetic antioxidants. 
Khaki et al. (2012) showed that the cake 
sample containing chamomile essential 
oil at concentration 0.05% had a higher 
score in flavour, taste, and overall 
acceptability than the samples at 0.15 
and 0.1%. Ibrahium et al. (2013) reported 
that there are no differences among cake 
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samples containing BHT or clove 
essential oil at different levels in 
appearance, colour, and texture. 
Mahmoud et al. (2016) reported that the 
appearance of all cake samples was not 
affected before or after the addition of 
synthetic, natural, or nano-encapsulated 
nature antioxidants of lemon and orange 
peel extracts. Senanayake et al. (2018) 
reported that sensory scores of cake 

samples containing Psidium guineense 
Sw leaves ethanol extracts at 200 ppm do 
not cause any negative sensory impacts. 
Senanayake et al. (2019) reported that 
most sensory scores for all the cake 
samples containing coconut oil meal 
ethanol extract, sesame oil meal ethanol 
extract, and BHT are significantly high on 
day 1 compared with later dates.  

 
Table (2): Changes in microbiological properties of cupcakes as affected by plant 

material extracts addition and storage period at room temperature. 

cupcake blends 
Storage period (Days) 

Means1 
0 7 14 21 28 

Total aerobic bacterial count (log CFU/ gm sample) 
Control (0.0) 0 3.70±0.36 5.50±0.60 7.96±0.40 9.70±0.36 5.37a 
α-tocopherol, 10 ppm/ gm blend 0 3.60±0.45 4.60±0.26 6.70±0.43 8.40±0.45 4.66b 
Guava leaves ethanol extract, 50 ppm/ 
gm blend 0 3.46±0.20 4.16±0.25 6.26±0.45 8.23±0.41 4.42bc 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 0 3.40±0.52 4.36±1.01 5.93±0.32 7.63±0.41 4.26c 

Pomegranate peels ethanol extract, 200 
ppm/ gm blend 0 3.13±0.40 4.13±0.65 5.76±0.21 7.56±0.25 4.12c 

Mean2 0e 3.46d 4.55c 6.52b 8.30a  
Coliform bacterial count (log CFU/ gm sample) 
Control (0.0) 0 0  1.86±0.32 2.1±0.36 2.73±0.21 1.34a 
α-tocopherol, 10 ppm/ gm blend 0 0 1.80±0.26 2.06±0.15 2.56±0.23 1.28a 
Guava leaves ethanol extract, 50 ppm/ 
gm blend 0 0 1.63±0.15 1.83±0.05 2.16±0.21 1.12b 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 0 0 1.66±0.30 1.76±0.50 2.03±0.15 1.09b 

Pomegranate peels ethanol extract, 200 
ppm/ gm blend 0 0 1.53±0.35 1.73±0.15 1.96±0.15 1.04b 

Mean2 0d 0d 1.70c 1.90b 2.29a  
Yeast and mold count (log CFU/ gm sample) 
Control (0.0) 0 2.13±0.21 2.53±0.25 3.03±0.20 4±0.45 2.34a 
α-tocopherol, 10 ppm/ gm blend 0 2.03±0.25 2.3±0.20 2.76±0.25 3.53±0.45 2.12b 
Guava leaves ethanol extract, 50 ppm/ 
gm blend 0 1.96±0.30 2.26±0.20 2.36±0.25 2.93±0.32 1.90c 

Turmeric powder ethyl acetate 
extract,100 ppm/ gm blend 0 1.66±0.15 1.93±0.15 2.50±0.43 2.70±0.43 1.76cd 

Pomegranate peels ethanol extract, 200 
ppm/ gm blend 0 1.60±0.20 1.86±0.15 2.23±0.32 2.56±0.20 1.65d 

Mean2 0e 1.88d 2.18c 2.58b 3.14a  
1 Means in the same column with different letters are significantly different (p < 0.05), LSD = 0.31, 

0.14, and 0.19 for total aerobic bacterial count, coliform bacterial count, and yeast and mold 
count, respectively. 

2 Means in the same row with different letters are significantly different (p < 0.05), LSD = 0.31, 0.14, 
and 0.19 for total aerobic bacterial count, coliform bacterial count, and yeast and mold count, 
respectively. 
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Table (3): Changes in sensory properties of cupcakes as affected by plant material 
extracts addition and storage period at room temperature. 

cupcake blends Storage period (Days) Means1 0 7 14 21 28 
Appearance 
Control (0.0) 6.0±0.66 5.2±1.39 4.7±1.33 3.6±0.84 2.5±1.43 4.4c 
α-tocopherol, 10 ppm/ gm blend 6.7±0.48 6.5±0.52 5.2±1.13 5.5±0.70 4.4±1.17 5.66a 
Guava leaves ethanol extract, 50 ppm/ gm blend 6.0±0.66 5.4±0.84 4.7±1.05 4.9±0.87 3.8±1.03 4.96b 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 6.4±0.84 6.4±0.84 5.2±1.31 5.1±0.87 3.7±1.88 5.36ab 

Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 5.9±0.56 5.6±1.07 5.5±1.17 4.5±0.08 3.2±1.47 4.94b 

Mean2 6.20a 5.82a 5.06b 4.72b 3.52c  
Texture 
Control (0.0) 6.2±0.63 5.3±1.33 4.8±1.22 3.9±1.10 2.3±1.70 4.50b 
α-tocopherol, 10 ppm/ gm blend 6.7±0.48 6.1±0.56 5.5±0.84 5.4±0.84 4.0±1.15 5.54 a 
Guava leaves ethanol extract, 50 ppm/ gm blend 6.5±0.70 5.0±1.41 5.2±1.13 5.1±0.99 3.7±1.33 5.10a 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 6.4±0.51 5.7±0.67 5.4±0.69 4.5±1.35 4.0±2.05 5.20a 
Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 6.3±0.82 5.8±1.13 5.1±0.87 5.0±0.66 3.0±1.33 5.04a 

Mean2 6.42a 5.58b 5.20b 4.78c 3.40d  
Colour 
Control (0.0) 5.5±0.84 5.2±1.75 4.7±1.41 4.6±0.96 2.0±1.15 4.4b 
α-tocopherol, 10 ppm/ gm blend 6.8±0.42 5.9±0.73 5.4±1.34 5.1±1.28 3.4±1.64 5.32a 
Guava leaves ethanol extract, 50 ppm/ gm blend 5.7±0.82 4.9±1.37 4.5±1.35 5.1±0.87 3.0±4.63 4.64b 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 6.5±0.70 6.2±0.63 5.4±1.07 5.3±0.82 3.7±1.49 5.42a 
Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 5.7±0.67 4.6±0.84 4.6±1.34 4.5±0.84 3.4±1.64 4.56b 

Mean2 6.04a 5.36b 4.92b 4.92b 3.10c  
Taste 
Control (0.0) 5.7±0.82 5.1±0.99 4.5±1.26 3.6±1.07 1.8±1.31 4.14b 
α-tocopherol, 10 ppm/ gm blend 5.8±0.42 6.2±0.63 5.6±1.50 4.7±1.15 3.4±1.26 5.14a 
Guava leaves ethanol extract, 50 ppm/ gm blend 5.5±0.84 5.4±1.50 4.5±1.08 4.7±1.25 3.3±1.56 4.68a 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 5.8±0.42 5.5±0.52 5.2±1.31 5.2±0.63 3.8±1.75 5.10a 
Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 5.6±0.69 5.2±0.78 4.9±0.99 4.8±0.63 3.0±1.49 4.70a 

Mean2 5.68a 5.48a 4.94b 4.60b 3.06c  
Odour 
Control (0.0) 5.7±0.48 4.8±0.78 4.6±1.07 3.3±1.15 2.1±1.10 4.10b 
α-tocopherol, 10 ppm/ gm blend 6.0±0.81 5.5±0.70 5.4±1.34 5.0±1.24 3.7±1.33 5.12a 
Guava leaves ethanol extract, 50 ppm/ gm blend 6.1±0.73 5.2±1.31 4.7±1.49 4.3±1.15 3.6±1.26 4.78a 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 5.9±0.73 5.9±0.99 5.0±1.05 4.7±0.67 3.4±1.77 4.98a 
Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 6.2±0.78 5.4±1.07 5.0±1.41 4.4±1.17 3.3±1.15 4.86a 
Mean2 5.98a 5.36b 4.94c 4.34d 3.22e  
Over all acceptability 
Control (0.0) 5.64±0.50 5.14±1.18 4.66±1.02 3.82±0.6 2.18±1.25 4.28c 
α-tocopherol, 10 ppm/ gm blend 6.48±0.31 6.04±0.32 5.38±0.89 4.96±0.66 3.68±1.03 5.30a 
Guava leaves ethanol extract, 50 ppm/ gm blend 5.82±0.53 5.18±1.17 4.68±0.91 4.80±0.76 3.48±1.13 4.79b 
Turmeric powder ethyl acetate extract,100 ppm/ 
gm blend 6.34±0.29 5.92±0.54 5.08±0.81 4.90±0.42 3.72±1.51 5.19a 
Pomegranate peels ethanol extract, 200 ppm/ 
gm blend 5.81±0.53 5.18±0.71 5.02±0.76 4.58±0.50 2.66±1.32 4.65b 
Means2 6.01a 5.49b 4.96c 4.61d 3.14e  

1 Means in the same column with different letters are significantly different (p < 0.05), LSD = 0.39, 0.43, 0.41, 
0.42, 0.41 and 0.31 for appearance, texture, colour, taste, odour and over all acceptability, respectively. 
2 Means in the same row with different letters are significantly different (p < 0.05), LSD = 0.39, 0.43, 0.41, 0.42, 
0.41 and 0.31 for appearance, texture, colour, taste, odour and over all acceptability, respectively. 
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Conclusion 
From previous results, it can be 

concluded that the control cupcake 
sample and cupcake samples containing 
plant material extracts were almost the 
same in their shelf life, quality 
characteristics, and consumer 
acceptance up to 28 days, so the storage 
period had to be increased to study its 
effect on the previous properties. 
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 طالة فترة صلاح�ة الاستفادة من �عض مستخلصات المواد الن�ات�ة لإ
 الكب ��ك أثناء التخز�ن 

 

 ، علاء الدین السید البلتاجيفإ�مان عبدالستار وه�ة، طارق أحمد العدوي، أمل أحمد عاط
 شبین الكوم، مصر  ٣٢٥١٦قسم علوم وتكنولوج�ا الأغذ�ة، �ل�ة الزراعة، جامعة المنوف�ة، 

 الملخص العر�ى 
بی  صخلااستتم   النشطة  الطب�ع�ة  ن�ات�ة المر��ات  مواد  ثلاث  من  الم�كرو�ات)  ومضادات  الأكسدة  (مضادات  ولوج�ا 

  اض�فت یثیل).  الإأسیتات  و ٪،  ٧٠ومسحوق الكر�م) �مذی�ات مختلفة (ماء، إیثانول    ،مختلفة (أوراق الجوافة، قشور الرمان
. تم تقی�م  فترة صلاحیتها  لإطالة  القوالب  نشاط مضاد للأكسدة إلى خلطة ��كاعلى  أفضل المستخلصات الن�ات�ة التي لها  

  واصها خ  تقدیردرجة حرارة الغرفة من خلال    علىیومًا    ٢٨الكب ��ك المحتوي على مستخلصات ن�ات�ة أثناء التخز�ن لمدة  
  ١٠من أوراق الجوافة بتر�یز    لكل ٪  ٧٠أشارت النتائج إلى أن مستخلص الإیثانول    الك�م�ائ�ة والم�كرو�یولوج�ة والحس�ة.

مجم/ مل   ٢٠مجم/ مل و�ذلك مستخلص خلات الایثایل من مسحوق الكر�م بتر�یز    ٤٠الرمان بتر�یز    مجم/ مل وقشور
احتوى الكب    .٪٠.٥  بتر�یز  ��ك  الكب  خلطات  إلى  أض�فتو   ن المستخلصات الأخرى عكان لهم نشاط مضاد للأكسدة أعلى  

متوسطات أقل  على  الرمان  لقشور  الإیثانول  مستخلص  له  المضاف  (ر ل  لق�م  ك�ك  الحامض  جم   /KOHمجم    ٢٬٨٥قم 
ملل�مكافىء أو�سجین/    ٣٬٤١البیرو�سید (  رقملدهید/ �جم عینة)،  ا مجم مالون  ٠٬٤٥ز�ت)، رقم حامض الثیو�ار�یتور�ك (

ز�ت) ��كات  ن عینع  كجم  المختلفة علىالأخري   الكب  الن�ات�ة  المواد  له مستخلصات  المضاف  ��ك  الكب  احتوى   اقل   . 
كتیر�ا القولون. سجل الكب ��ك المحتوى على المستخلص الإیثانولى لقشور  متوسطات لق�م العدد الكلي لل�كتیر�ا وعدد �

والخمائر الفطر�ات  لعدد  اقل متوسطات  الكر�م  لمسحوق  الایثایل  الكنترول   ، الرمان ومستخلص خلات  عینة  احتوت  بینما 
الك�م�ائ�ة والم�كرو�یولوج�ة  خت�ارات  ق�م الإ  �انت جم�عالم�كرو�یولوج�ة.    الإخت�اراتمتوسطات  ق�م لللكب ��ك على أعلى  

سجلت  في بدا�ة التخز�ن على درجة حرارة الغرفة ثم ازدادت تدر�ج�اً مع ز�ادة فترة التخز�ن.  متشابهة  عینات الكب ��ك   كلل
الأخرى المضاف لها مستخلصات  عینة �نترول الكب ��ك أقل متوسطات في جم�ع الخواص الحس�ة عن عینات الكب ��ك  

المختلفة. الن�ات�ة  ن�ات�ة    المواد  مستخلصات  لها  المضاف  ��ك  الكب  عینات  جم�ع  بین  معنو�ة  فروق  وجود  یلاحظ  لم 
مختلفة في خواصها الحس�ة �استثناء اللون والقابل�ة الكل�ة لعینات الكب ��ك المضاف لها مستخلص مسحوق الكر�م و  

 الالفا تو�وفیرول. 
ص الك�م�ائ�ة،  واالعمر التخز�ني، الخ  أوراق الجوافة، قشور الرمان، الكر�م،  لمات الدالة: الكب ��ك، مستخلصات ن�ات�ة،الك

 ص الحس�ة. وا التحلیل الم�كرو�یولوجي والخ
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