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Abstract 
 The purpose of this work to examinesthe antioxidant and 
antibacterial activities of beef burger by using kiwi fruitspeelpowder 
(KPP) throughout twelvedays of cold storage. Beef burger prepared with 
adding KPP in three different concentrations 1%,3% and 5%. Sensory 
attributes was evaluated of cooked beef burger. The mostacceptable 
product is the one that has been analyzed. Changes of moisture, ash, fat, 
protein and crude fiber were determined during different time of storage 
inuncooked beef burger. The antioxidant activity (radical scavenging 
DPPH), total phenolic content,peroxide value and pH value were 
determined.Color stability was also evaluated. The effect of 
kiwifruitspeelpowder (KPP) on total bacterial countat three different 
concentrations of uncookedbeef burger was also studiedat different time 
of storage. The results observed that the most acceptablelevel for beef 
burger with kiwi fruitspeelpowder (KPP)was 5% KPP.The values of 
protein, moisture, ash, fat, crude fiber and carbohydrates ofkiwi 
fruitspeelpowder were found to be 6.86±0.09, 3.45±0.13, 7.76±0.22, 
0.86±0.09,8.05±0.02 and 73.02±0.05%, respectively.It is observed that 
the addition of 5% kiwi fruitspeel powder to beef burger led to increase 
its content of protein and fiber while the values of moisturedecreased, 
and led to lowerperoxide values than control at 8-day and 12-day.Also, 
the resultsshowed that the higher antioxidant activity of kiwi fruitspeel 
powder is due to the higher content of phenolic compounds.The addition 
of kiwifruits peel powder as natural antioxidant on beef burger improved 
the oxidative stability and reduces the bacterial growth.This study 
confirmed that kiwifruitspeel powder could provide as potential sources 
of natural antioxidants and antibacterial properties, so it can be used 
safely in meat products industry. 

http://homeecon.menofia.edu.eg/
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1. Introduction 
 Lipid oxidation is one of the main factors that affect the quality 
of meat and meat products; it defines the shelf life of products in that it 
generates undesirable effects from the sensory and nutritional points of 
view, and it results in the formation of toxic substances (Stefanello et 
al., 2015).Rapid damage to meat occurs due to microbial growthand 
lipid oxidation (Becker et al., 2004).Low quality burgersduring storage 
attributed to oxidation of lipid and proteins(Comi et al., 2015).Enhance 
the shelf life of meat can achieve by decreasing microbial growth and 
delay oxidation of lipid and protein during storage(Becker et al., 2004). 
 Artificial preservatives are used to stop microbial growth and 
delay the occurrence of oxidation in meat. They have harmful side 
effects on health as cell death and cancer(Giatrakou and Savvaidis 
2012).Natural preservatives are preferably used to stop the growth of 
bacteria and act as an antioxidant to prolonging the life span of meat 
products and controlling of fat oxidation and have no side effects on 
health(Becker et al., 2004).Consumers are increasing in demand for 
food products that carry green labels that contain natural antioxidants 
such as fruits, plants, vegetables, spices, oil seeds, cereals and 
honey(Yamazaki et al., 2010) 

Sensory and nutritional properties of kiwi fruit (Actinidia 
deliciosa), which have high concentrations of bioactive compounds, 
minerals and fiber and increase antioxidant activity resulted in became 
popular worldwide, these properties slow downreactions of lipid 
oxidation, the phytochemicals act as prevent formation of free radicals 
or as scavengers of free radicals(Shui and Leong, 2006). 

Large quantities of waste are produced from industrial processing 
of vegetables and fruits and these by-products can be used efficiently 
(Schieber et al., 2001),to prevent pollution to the environment(Shalini 
and Gupta, 2010).Duda-Chodak and Tarko (2007)reported that fruits 
wastes are veryrich in bioactive components, which are represented a 
positive effect on health. There are several products on the market based 
on kiwi fruit such as juices, pulp, ice cream and jellies; this 
manufacturing generates waste.Waste from kiwi fruit could be used as 
food ingredients which are rich in fiber, minerals, phenolic compounds, 
vitamin C and otherPhytochemicals(Tavariniet al., 2008).Therefore, 
this study aims to evaluate the antioxidant activities and 
antibacterialproperties of beef burgerusingkiwi peelpowder during cold 
storage for 12 days. 
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2. Material And Methods 
2.1. Materials and chemicals 

Five kg of fresh beefwere obtained from butcher in 
Smoha,Alexandria city, Egypt. Meat was minced and used for preparing 
beef burger.Onion, garlic, salt, spices andkiwi fruits were purchased 
from a local market at Alexandria city. Egypt.All chemicals and reagents 
were purchased from Sigma Chemical Co., (USA), Al-Gomhoria Co. for 
Chemicals (Egypt) and Aldrich Chemical Co. (Steinheim, Germany). 
 
2.2. Methods 
2.2.1. Preparation of kiwi fruits peelpowder 

Kiwi fruits were carefully washed with distilled water. Peelswere 
removed and sliced into small pieces, then were oven-dried at 35 ± 5 °C 
for 72 h according to Soquetta et al. (2016), then ground into fine 
powder and used for the study. 
 
 
2.2.2. Beefburger preparation 
 The components of beef burger which have been used were 
tabulated in Table (1) according to the method of Jiménez-Colmenero 
(2007). The prepared beef burgers were divided into four groups, the 
first without any additives as a control sample, kiwi fruitspeel powder 
(KPP) was added to the second, third and fourth beef burger sample at 
the level of1, 3 and5%, respectively, and mixed well. The beef burgers 
were prepared using manual-burger machine(10 cm diameter, 65 g 
weight and 1.3 cm height for each slide). Part of beef burger was 
maintained under refrigeration at 4

o
C for 12 days for chemical and 

antimicrobial analysis, while the other part was cooked to sensory 
evaluation. 
 
Table 1: Beef burgercomponents with different levels of kiwi 
fruitspeel powder (KPP) 
 
Ingredients 

Weight(g) 
Beef Burger 

Control  1% KPP 3%KPP 5%KPP 
Minced meat  226.875 226.875 226.875 226.875 
Onion juice 1.25 1.25 1.25 1.25 
Garlic 0.625 0.625 0.625 0.625 
Salt 5.00 5.00 5.00 5.00 
Spices 3.75 3.75 3.75 3.75 
Ice water 12.5 12.5 12.5 12.5 
Total 250 250 250 250 
KPP - 1 3 5 
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2.2.3. Sensory evaluation  

Sensory attributes of cooked beef burgers were evaluated for 

appearance, texture, color,taste,overall acceptabilityandflavourusing 10-

point descriptive scalesaccording to Kassem and Emara(2010) to select 

the highest acceptability score in samples by 15 persons from staff of 

Faculty of Home Economics, Menoufia University, Shebin El-Kom, 

Egypt. 

 
2.2.4. Chemical analysis 

Protein, fat, moisture, ash and crude fiber of uncooked control 
beef burger and beef burger using kiwi fruitspeel powder (5% 
KPP),which had the best sensory properties at different time of storage 
(4, 8 and 12 days) ,were measuredaccording toAOAC (2005). The 
carbohydrate content was calculated by subtraction method.  

 
2.2.5. Total phenolic contentandantioxidant activity  

Total phenolic contentand antioxidant activity of uncooked 

control beef burger and beef burger mixed with 5% kiwi fruitspeel 

powder (5% KPP)were determined at different time of storage (4, 8 and 

12 days)according to the Folin-Ciocalteu methodby Dewantoo et 

al.(2002) and DPPH method byParvinet al. (2009), respectively. 

 
2.2.6. pH determination 

pH value of uncooked control beef burger and beef burger mixed 

with5%kiwi fruitspeel powder (5% KPP)at different time of storage (4, 8 

and 12 days) were measured according to AOAC (2000). 

 
2.2.7. Peroxide value determination 

Peroxide value of uncooked control beef burger and beef burger 

mixed with5%kiwi fruitspeel powder (5% KPP)at different time of 

storage (4, 8 and 12 days) were measured according to AOAC (2000). 

 
2.2.8. Determination of color  

 Color attributes of uncooked control beef burger and beef 

burger using 5% kiwi fruitspeel powder (5% KPP)at first day and last 

day of storage periodwere measured by lightness (L*), redness (𝑎*) and 
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yellowness (b*) method according toHunter and Harold (1987), using 

a HunterlabColorimeter. 

 

2.2.9. Microbiological analysis 

 Total bacterial countsof uncooked control beef burger and beef 

burger mixed with kiwi fruitspeel powder (KPP) at three different levels 

(1, 3 and5 %) were determinedat different time of storage (4, 8 and 12 

days).All samples were serially diluted by peptone water. The total 

counts were carried out on PCA,plate count agar. Plates were incubated 

at 30
o
C for 72 h according to ISO4833-1 (2013).Counts were reported as 

log 10 CFU per gram of ground beef. 

 

2.2.10. Statistical analysis 

 Data were fed to the computer and analyzed using IBM SPSS 

software package version 20.0.(Armonk, NY: IBM Corp). Quantitative 

data were described using mean, standard deviation. Significance of the 

obtained results was judged at the 5% level.  

 

The used tests were  

1 - Student t-test  

For normally distributed quantitative variables, to compare between two 

studied groups. 

2 - F-test (ANOVA) 

For normally distributed quantitative variables, to compare between 

more than two groups, and Post Hoc test (LSD) for pairwise 

comparisons. 

 

3. Results And Discussion 

3.1. Sensory evaluation 

Sensory attributes of cooked beef burger as affected by adding 

different levels ofkiwifruitspeel powder (KPP) are shown in Table (2). 

The results showed that samples mixed with 5% KPP has the highest 

score of all attributes including appearance, colour, taste, texture, flavour 

and overall acceptability as compared with other samples. The obtained 

results matched with Kumar et al. (2015)which reported that there are 

various natural antioxidants have a positive effect on sensory properties 

and color of meat products.  
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                          Table 2: Sensory evaluation of control beef burger and beef 

burgers mixed with three different level ofkiwi fruitspeel powder 

(KPP) 

 

Sensory 

attributes 
Beef burger 

F p LSD 
Control 

1% 

KPP 
3% KPP 5% KPP 

Appearance 8.7
a
± 0.5 7.1

c
± 1.1 7.7

cb
± 0.8 7.9

b
± 0.8 8.630

*
 <0.001

*
 0.609 

Taste 8.7
a
± 0.5 7.5

b
± 0.9 7.6

b
± 0.5 7.9

b
± 0.6 11.343

*
 <0.001

*
 0.479 

Color 8.5
a
± 0.5 7.3

c
± 0.7 7.9

b
± 0.5 7.8

b
± 0.7 9.737

*
 <0.001

*
 0.446 

Odor 8.8
a
± 0.4 7.1

c
± 0.6 7.3

c
± 0.5 7.7

b
± 0.6 31.271

*
 <0.001

*
 0.386 

Texture 8.4
a

 ±  0.5 7.2
c
± 0.8 7.4

cb
± 0.5 7.7

b
± 0.6 11.057

*
 <0.001

*
 0.447 

Overall 

acceptability 
8.9

a
± 0.6 7

c
± 0.8 7.2

c
± 0.4 8.1

b
± 0.8 27.179

*
 <0.001

*
 0.482 

Total score 52
a
± 1.2 43.1d± 1.8 45.1

c
± 1.2 47.1

b
± 1 123.294

*
 <0.001

*
 0.969 

F: F for ANOVA test, Pairwise comparison bet. each 2 groups were  done using Post 

Hoc Test (LSD) 
*: Statistically significant at p ≤ 0.05  
Means in the same raw with common letters are not significant 
 

3.2. Chemical composition 

 Chemical composition of kiwi fruitspeel powder is shown in 

Table (3). The values of protein, moisture, ash, fat,crude fiber and 

carbohydrates were found to be 6.86±0.09, 3.45±0.13, 7.76±0.22, 

0.86±0.09,8.05±0.02and 73.02±0.05%, respectively.Soquetta et al. 

(2016) observed that the flours of kiwi fruit skin and kiwi fruit bagasse 

had moisture levels between 8.72% and 11.12% and the values of 

proteinranged from 3.84% to 8.31% for two varieties, mentioned that 

there are many factors resulted in significantly different values of 

humidity such as the parts of the fruit, various varieties and ripening 

stages. The results of lipid in kiwi peel powder is consistentwith 

Soquetta et al. (2016) who found the values of lipid in flours of kiwi 

fruit bagasse and kiwi fruit skin were ranged from 0.64% to 16.10% of 

two varieties. 
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Table 3: Chemical composition (%) of kiwi fruits peel powder (KPP) 

 

Sample 

Chemical composition (%) 

Moisture Protein Fat Ash Crude fiber Carbohydrates Calories 

KPP 3.45± 0.13 6.86±0.09 0.86±0.09 7.76±0.22 8.05±0.02 73.02±0.05 327.23±1.20 

Values are mean of three replicates ± SD 

 Changes in chemical composition of control beef burger and 
beef burger mixed with5%kiwi fruitspeel powder (5%KPP) at different 
time of storage for 12 days is shown in Table (4).Data showed that the 
higher moisture content found in control beef burger recorded range 
from 65.1 ± 0.9 to 66.5 ± 0.2%,and62.8 ± 0.4 to 64.8 ± 0.2% for beef 
burgerwith 5%KPP, Protein content showed significant difference 
between control beef burger sampleand beef burger sample 
with5%KPP(ranged from 17.6 ± 0.4 to18 ± 0.4 %and 21.4 ± 0.2to21.7± 
0.2 %, respectively). Fat content ranged between 6.7 ± 0.5 and 7.3 ± 
0.2% in control beef burger and 6.8 ± 0.1 to 6.9 ± 0.3% in beef burger 
with 5%KPP, respectively. The mean of ash content recorded ranged 
from 2.2 ± 0.2 to 2.3 ± 0.2 % in control beef burger, while ash content in 
beef burger with 5% KPPranged from2.5 ± 0.1 to 2.9 ± 0.2%.  
 

                   Table 4: Changes in chemical composition (%) of control beef 
burger and beef burger mixed with 5%kiwi fruits peelpowder at 
different time of storage for 12 days  

 

 

Chemical 

composition 

Percentages (%) of 

control beef burger 

Percentages (%) of 

beef burger with 5% KPP 

Storage period (day) Storage period (day) 

0 4 8 12 0 4 8 12 

Moisture 66.5 ± 0.2 65.6 ± 1.7 65.4 ± 0.7 65.1 ± 0.9 64.8 ± 0.2 63.9 ± 0.4 63.2 ± 0.3 62.8 ± 0.4 

t(p)     
10.999* 

(<0.001*) 

1.779 

(0.150) 

4.738* 

(0.009*) 

4.019* 

(0.016*) 

Protein 18 ± 0.2 17.8 ± 1.8 18 ± 0.4 17.6 ± 0.4 21.4 ± 0.2 21.6 ± 0.3 21.6 ± 0.4 21.7 ± 0.2 

t(p)     
21.999* 

(<0.001*) 

3.714* 

(0.021*) 

10.778* 

(<0.001*) 

17.030* 

(<0.001*) 

Fat 7.3 ± 0.2 7.1 ± 0.4 6.9 ± 0.5 6.7 ± 0.5 6.9 ± 0.2 6.9 ± 0.3 6.8 ± 0.1 6.8 ± 0.1 

t(p)     
2.588 

(0.061) 

0.964 

(0.389) 

0.449 

(0.676) 

0.204 

(0.848) 

Ash 2.3 ± 0.2 2.3 ± 0.2 2.2 ± 0.3 2.2 ± 0.2 2.9 ± 0.2 2.9 ± 0.2 2.7 ± 0.2 2.5 ± 0.1 

t(p)     
3.882* 

(0.018*) 

4.052* 

(0.015*) 

2.578 

(0.061) 

2.160 

(0.097) 

Crude fiber 1.4 ± 0.2 1.4 ± 0.1 1.3 ± 0.2 1.3 ± 0.1 2.1 ± 0.2 2.1 ± 0.1 1.9 ± 0.2 2 ± 0.1 

t(p)     
4.529* 

(0.011*) 

8.074* 

(0.001*) 

3.654* 

(0.022*) 

7.658* 

(0.002*) 
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Carbohy 

drates 
4.5 ± 1 5.8 ± 3.3 6.2 ± 1.6 7 ± 0.5 1.9 ± 1 2.7 ± 0.3 3.8 ± 0.6 4.2 ± 0.2 

t(p)     
3.352* 

(0.029*) 

1.619 

(0.244) 

2.425 

(0.072) 

10.062* 

(0.001*) 

Calories 155.7±1.3 158.4±6.6 158.7±0.6 159.3±5.4 155.3±1.3 158.9±2.6 162.5±0.5 165.1±1.3 

t(p)     
0.368 

(0.731) 

0.104 

(0.922) 

8.092* 

(0.001*) 

1.807 

(0.145) 

t: Student t-test 
p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05 

 

 The values of crude fiber ranged from 1.3 ± 0.1to 1.4 ± 0.2 % 

in control beef burger, while in beef burger with 5%KPP was found to 

be 1.9 ± 0.2to 2.1 ± 0.2%.The table showed that there is a significant 

differencebetween control beef burger and beef burger mixed with 5% 

KPP in moisture contentat 0-day, 8-day and 12-day.There are significant 

differencesbetween control beef burger and beef burger mixed with 5% 

KPP in protein and crude fiber contentsat 0-day, 4-day, 8-day and 12-

day.There is a significant differencebetween control beef burger and 

beef burger mixed with 5% KPP in ash contentat 0-day and 4-day.There 

areno significant differences between control beef burger and beef 

burger mixed with 5% KPP in fat content at different time of storage. It 

is clear from the table that the addition of 5%kiwi fruits peel powder to 

beef burger enhanced its content of protein and fiber while the values of 

moisture decreased.The little reduction of fat content by increasing the 

storage periods may due to the activity of fat hydrolyzed enzymes or 

oxidative enzymes(Muela et al., 2010).The obtained results of fat are in 

agreement with Ramadan et al. (2011)whomentioned that fat content 

should not exceed than 30% in meat products.Ethur et al. 

(2010)reported that in order to prolong the product time should be 

reduced moisture content because it reduced the growth of living 

organisms by decreasing the available water for interaction. 

 

3.3. Total phenolic content and antioxidants activity of kiwi fruits 

peel powder and beef burger samples 

Total phenolic content and antioxidants activity of kiwi fruits 

peel powder (KPP) were tabulated in Table (5). Total phenolic content 

and DPPH scavenging activity of kiwi fruits peel powder were found to 

be 180.42 ±0.1mg GAE /100 gand 90.24±0.1%, respectively. The total 



 

 

 

Journal of Home Economics, Volume 27, Number (1), 2017 

 

39 

phenolic value of kiwi fruits peel powder is lower than the values in 

previous report by Bernardes et al. (2011)who indicated the values of 

flours were1273.41 and 981.87 mg GAE/100g of kiwi fruit skin and 

pulp, respectively.Changes in total phenolic content and DPPH 

scavenging activity of control beef burger and beef burger mixed with 

5% kiwi fruits peel powder at different time of storage for 12 days is 

shown in Table (6). The values of total phenolic content found to be 

from 15.6 ± 0.6 to 17.5 ± 0.2mg GAE/100 g in control beef burger, 

while ranged from 16.4 ± 0.2to18.6 ± 0.2mg GAE/100 g in beef burger 

with 5%KPP. The values of DPPH in control beef burger were found to 

be27.6 ± 0.1to 45.8 ± 0.2% and ranged between38.2 ± 0.2and48.6 ± 

0.2 %in beef burger with 5%KPP. 

It is clearly from the table that the increasing in storage period 

was in the same line with the decreasing of total phenolic content and 

DPPH scavenging activity in control beef burger and beef burger with 

5%KPP.It is observedthat the incorporation of 5%KPP to beef burger 

significantly (p≤0.05)increasedDPPHscavenging activity at 0-day, 4-

day, 8-day and 12-day and also significantly (p≤0.05) increased the 

content of total phenolicat0-day, 4-day and 8-day. There are many 

different factors can influence on total phenolic content like soil of plant, 

growth of plant, extraction process and the type of solvent to identify 

compounds(Madsen and Bertelsen, 1995).Prasad et al. (2010) 

confirmed that pulp and seed contains less antioxidant than peel. Also, 

Meda et al. (2005)mentioned thatsome fruitspeels have stronger 

antioxidants than seeds due to higher content of flavonoids and 

polyphenols.  

The powder made from kiwi peel had strong antioxidant 

activity.This result supported by Melo et al. (2008) who mentioned that 

the value of DPPH to any compound higher than 70% is considered to 

have a strong antioxidant capacity.Ayala-Zavala et al. (2004) reported 

that there are many factors affected on antioxidant activity such as the 

degradation of compounds throughout the processing to get the flour, 

extraction methodologies and varieties different. Dinget 

al.(2007)confirmed that the presence of polyphenols and phytochemicals 

correlatedwith antioxidant activity.Change ofphenols content in 

kiwifruits throughout storage depended on fruitsmaturity at harvesting 

time(Tavarini et al., 2008). 
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Table 5: Total phenolic content and DPPH scavenging activity of 

kiwi fruitspeel powder 

 

Sample 

Total phenolic 

content 

(mg GAE /100 g) 

DPPH scavenging 

activity (%) 

Kiwi fruits peel powder 180.42±0.1 90.24±0.1 

        Values are mean of three replicates ± SD 

Table 6: Changes in total phenolic content (TPC) and DPPH 

scavenging activity of control beef burger and beef burger mixed 

with 5 %kiwi fruitspeel powder (5%KPP) at different time of 

storage for 12 days  
 

 
Control beef burger  Beef burger with 5%KPP 

Storage period (day) Storage period (day) 

0 4 8 12 0 4 8 12 

TPC (mg 

GAE/100 g) 
17.5 ± 0.2 17 ± 0.2 16.4 ± 0.2 15.6 ± 0.6 18.6 ± 0.2 18.2 ± 0.1 17.1 ± 0.1 16.4 ± 0.2 

t(p) 
 

   
7.117* 

(0.002*) 

11.038* 

(<0.001*) 

6.630* 

(0.003*) 

2.172 

(0.096) 

DPPH (%) 45.8 ± 0.2 42.1 ± 0.3 35.6 ± 0.2 27.6 ± 0.1 48.6 ± 0.2 45.2 ± 0.2 39.4 ± 0.2 38.2 ± 0.2 

t(p) 
 

   
18.116* 

(<0.001*) 

14.786* 

(<0.001*) 

24.057* 

(<0.001*) 

87.975* 

(<0.001*) 

t: Student t-test 

p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05   

 

3.4. Changes in pH and peroxide value 

 Changes in pH and peroxide value of control beef burger and 

beef burger mixed with 5% kiwifruits peel powder at different time of 

storage for 12 days tabulated in Table (7). pH values ranged between 4.9 

± 0.5and6.4 ± 0.2in control beef burger and 5.2 ±0.1 to 6.2 ± 0.2in beef 

burger with 5%KPP. It is clearly from the tablethat pH values were 

decreased by increasing storage time. There are no significant 

differences between control beef burger and beef burger with 5%KPP in 

pH valuesat different time of storage. It is observed that acid production 

was higher in control beef burger that might attribute to lactic acid 

bacteria in higher growth rate. This result consistent with the previous 
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report by Soltanizadeh and Ghiasi-Esfahani (2015) concluded that the 

burger samples treated with plant extract doesn’t decrease in pH value as 

compared with untreated burger samples. 

Soriyi et al. (2008) indicated that the pH values were ranged from 6.50 

to 6.90 of different samples of meat and this is within the normal for 

meat (5.6-7.0). Choi et al. (2007) mentioned that the pH of meat 

products generally decreased during storage. Rubio et al. (2007) 

reported that there are two factors can influence on the decrease of pH, 

storage time and refrigerated storage attributed to dissolution of CO2 

and lactic acid bacteria activities into the pork patties.Joseph et al. 

(2014)found that a decreased in the pH values in all treatments during 

refrigerated storage of pork with tomato products and pink guava pulp, 

which can be explained by the formation of compounds due to 

exogenous and endogenous activities in the product or production of 

lactic acid from bacteria activities. 

Peroxide values ranged from13.6 ± 0.2to 54.2 ± 0.2meq O2/ kg in 

control beef burger and ranged between 13.5 ± 0.2and51.4 ± 0.1meq O2/ 

kg in beef burger with 5%KPP.There aresignificant (p≤0.05) 

differencesbetween control beef burgerand beef burger with 5%KPPin 

peroxide value at 4-day, 8-day and 12-day. It is clearly from the tablethat 

PV values increased during the storageperiod.The addition of 5% KPPto 

beef burger led to significantly (p≤0.05) lower peroxide values than 

controlat 8-day and 12-day.This may have contributedto presence of 

antioxidants and phenolic compounds in kiwi fruits peel powder. Yiet al. 

(2013) indicated that the ability to formation of peroxide is related to 

meat quality as it protein crosses linking and off-flavor formation to 

provide tougher meat, antioxidants can prevent peroxide 

formation.Davies et al. (1995) reported thatthe presence of oxygen 

caused damage in protein by free radicals resulted in long-lived protein 

peroxides. 
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 Table 7: Changes in pH value and peroxide value (PV) of control 

beef burger and beef burger mixed with 5%kiwi fruits peelpowder 

at different time of storage for 12 days  
 

 
Control beef burger Beef burger with 5%KPP 

Storage period (day)  Storage period (day) 

0 4 8 12 0 4 8 12 

pH value 6.4 ± 0.2 5.9 ± 0.2 5.4 ± 0.2 4.9 ± 0.5 6.2 ± 0.2 5.6 ± 0.1 5.4 ± 0.1 5.2 ± 0.1 

t(p) 
 

   
1.294 

(0.265) 
2.185 

(0.094) 

0.399 

(0.711) 

0.854 

(0.480) 

PV(meq 

O2/ kg fat) 
13.6 ± 0.2 

18.5 ± 0.2 29.6 ± 0.2 54.2 ± 0.2 
13.5 ± 

0.2 
19.3 ± 0.1 28.1 ± 0.5 51.4 ± 0.1 

t(p) 
 

   
0.647 

(0.553) 

5.989* 

(0.004*) 

5.237* 

(0.006*) 

27.329* 

(<0.001*) 

t: Student t-test 

p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05   

 

 Velasco and Williams (2011) confirmed that there are relation 

between total phenolic compound content and antioxidant capacity of 

some methanolic plant extracts and their effects on meat quality during 

7-d refrigeration.Negi and Jayaprakasha(2003)confirmed that the 

antioxidant activity with phenolic content inhibited lipid oxidation via 

blocking radical chain reaction. Also, Kumaret al. (2015) indicated that 

antioxidants from natural sources with high phenolics and other active 

ingredients be able toefficiently prevent start of protein oxidation 

reactions.Reeder and Wilson, (2001) concluded that the stability of 

peroxides might change with lower the value of ph.Also, Hwang et al. 

(2011) confirmed that lipid oxidation was suppressed via the antioxidant 

effects linked to flavonoidand phenolic compounds. 

 

3.5. Color stability  

Effect of addition 5% kiwi fruits peel powder (KKP)tobeef 

burger on lightness(𝐿∗), redness(𝑎∗) and yellowness(𝑏∗) valuesat first 

day and last day of storage periodtabulated in Table(8) and (9).The 

tables show that there are significant (p≤0.05)differences in color 

parameters between controlbeef burger and beef burger with5%KPP at 

first day and last day of storage.Beef burgerincorporated with 5% kiwi 
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fruits peel powdershowed loweramounts of L*, 𝑎*and b* than 

controlbeef burgerat 1-dayand12-day.The increase of antioxidant activity 

in kiwi fruits peel powderis able to enhance color stability.Carpenter et 

al. (2007) concluded that a significant reduce in 𝑎∗ values of raw pork 

patties mixed with bearberry and grape seed extract during storage for 

12-day.Zhang et al. (2016) mentioned that myoglobin pigment in meat 

is changed to oxymyoglobin (light pink color), which could result in 

brighter red meat and this compound is oxidized to metmyoglobin which 

affects the color of meat products during storage.Overall color values 

such as b*, L*and a* , chroma andhue reduced after cold storage for all 

harvesting stages of kiwi fruits comparedwith fresh kiwi fruits(Krugera 

et al., 2010).Rubio et al. (2008) mentioned thatincrease in yellowness 

(b*)probably due to rancidity.   

 

Table 8: Effect of addition 5%kiwi fruitspeel powder (5% KKP) on 

𝐿∗, 𝑎∗, 𝑏∗ values of beef burger at first day of storage 
 

 
Control beef burger Beef burger with 5% KPP 

Storage period (day) Storage period (day) 

1 

 
1 

 L a b L a b 

Color 

parameters 
48.41 ± 0.04 10.19 ± 0.07 18.83 ± 0.03 46.03 ± 0.06 6.92 ± 0.10 17.62 ± 0.14 

t(p)    
58.608* 

(<0.001*) 

46.709* 

(<0.001*) 

14.271* 

(<0.001*) 

t: Student t-test 

p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05   

 =L Light vs. dark (Lightness). 

=a Red vs. green where a positive number indicates red and a negative 

number indicates green. 

=b Yellow vs. blue where a positive number indicates yellow and a 

negative number indicates blue 
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Table 9: Effect of addition 5%kiwi fruitspeel powder (5% KKP) on 

𝐿∗, 𝑎∗, 𝑏∗ values of beef burger at last day of storage 
 
 

Control beef burger Beef burger with 5% KPP 

Storage period(day) Storage period(day) 

12 

 
12 

 L a b L a b 

Color 

parameters 
46.35 ± 0.24 7.16 ± 0.07 18.62 ± 0.17 40.67 ± 0.02 6.47 ± 0.07 17.49 ± 0.10 

t(p)    
41.171* 

(0.001*) 

11.569* 

(<0.001*) 

10.249* 

(0.001*) 

t: Student t-test 

p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05   

 =L Light vs. dark (Lightness). 

=a Red vs. green where a positive number indicates red and a negative 

number indicates green. 

=b Yellow vs. blue where a positive number indicates yellow and a 

negative number indicates blue 

 

3.6. Microbiological evaluation 

 Effect of kiwi fruits peel powder (KPP) in three different 

concentrations on total bacterial counts in beef burgers at different time 

of storage for 12 days are shown in Table (10). Permissible limit should 

not exceed 10
6
 CFU/g according to Food Administration (1995), and 

10
5
 CFU/g according to EOS (2005). Table show that total bacterial 

counts in control beef burgerranged from 2.9×10
5
± 0.20to 8.5×10

4
±0.21 

CFU/g. Total bacterial counts in beef burger mixed with three different 

concentrations of kiwi fruits peel powder (1, 3and 5% KPP) ranged from 

1.2×10
5
± 0.18to 5×10

4
±0.17CFU/g,1.1×10

5
± 0.17to 4.6×10

5
± 

0.18CFU/g and 2.6×10
6
± 0.21to4.4×10

5
± 0.19CFU/g, respectively. It is 

observed the highest amount of total bacterial count was found in control 

sample at 12-day and the lowest amountwas found in beef burger with 

5%KPP at 0-day. 

 It can be seen that the increasingof storage time led to increase 

of total bacterial counts. Kiwi fruits peel powder had a strongeffect on 

the total bacterial counts in beef burger with KPP compared with 
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controlbeef burger. The increasing of kiwi fruits peel powder 

concentration resulted inreduction of total bacterial counts in beef burger 

during cold storage for 12 days compared to control.It is observed that 

inhibition the bacterial growth in beef burger mixed withkiwi fruits peel 

powder might attributed to its high content of phenolic compound and 

scavenging activity.  

 Oxidative rancidity and hydrolytic activity of microorganisms 

can be reducing in low level of pH(Osterlie and Lerfall, 2005).El 

kichaoiet al. (2015) concluded that some plant extracts such as Actinidia 

deliciosa containing inhibitor substances for the growth of 

microorganisms. Shan et al. (2007) reported that the partial hydrophobic 

nature of phenolic compounds may degrade the cell wall, interact with 

the composition and disrupt the cytoplasmic membrane, damage 

membrane proteins and interfere with membrane-integrated enzymes, 

which may eventually lead to cell death. El Zawawy (2015) reported 

that Actinidia deliciosapeels extract possessed antifungal activity against 

A. flavus, A. niger, Candida albicans and P.digitatum. Hexane extract of 

Actinidia deliciosa can inhibit the growth of Staphylococcus sp. 

(Motohashi et al., 2001). 

 

Table10: Effect of kiwi fruits peel powder at different levels on total 

bacterialcountsin beef burgersat different time of storage for 12 

days 
 
Samples 

Total bacterial count (CFU/g) 

Storage period (day) 

0 4 8   12 

Control beef 
burger 

2.9a×105± 0.20 
3.1a×105± 0.18 8a×104± 0.23 8.5a×104±0.21 

Beef burgerwith 
1%KPP 

1.2b×105± 0.18 
1.5b×105±0.19 2.3b×105±0.20 5.0b×104± 0.17 

Beef burger with 
3%KPP 

1.1b×105± 0.17 
1.3

b
×10

5
± 0.21 1.8

c
×10

5
± 0.22 4.6

c
×10

5
± 0.18 

Beef burger with 
5%KPP 

2.6a×106± 0.21 
2.8a×106± 0.18 1.5c×105± 0.21 4.4c×105± 0.19 

F(p) 72.431
*
(<0.001

*
) 68.631

*
(<0.001

*
) 634.619

*
(<0.001

*
) 318.749

*
(<0.001

*
) 

LSD 0.357 0.357 0.399 0.353 

F: F for ANOVA test, Pairwise comparison bet. each 2 groups was done using Post 
Hoc Test (LSD) 

*: Statistically significant at p ≤ 0.05 
Means in the same column with common letters are not significant. 
CFU/g= Colony Forming Unit/gram of sample 
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4. Conclusions  
This work examined antioxidant and antibacterial properties of 

beef burger with kiwi fruits peel powder (KPP) throughout twelve days 
of cold storage. The chemical composition, antioxidant activity, total 
phenolic content, peroxide value and pH value were measured during 
different period of storage.Color stability was studied. Also, the effect of 
kiwi fruitspeelpowder on total bacterial count of uncooked beef burger 
was studied.Theobtained results confirmed that the use of natural 
antioxidant sources could be efficient in preventing lipid oxidation in 
meat products at cold storage.Therefore, kiwi fruitspeel hadstrong 
antioxidants to replace with the synthetic antioxidants, which are safe 
and suitable for food industries to extend the shelf-life of many 
processed foods. 
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البقرياللحن هاهبىرجرلوالوضادة للبكتيريا وضادة للأكسذةالأنشطت ال  

 الكيىيثوارباستخذام هسحىق قشر

 
دعاء السيذ النساج

1
، وفاء أحوذ رفعج  

2
 

قسى انخغذٚت ٔػهٕو  ،1يصز –الأسكُذرٚت –خايؼت الأسكُذرٚت  -كهٛت انخزبٛت انُٕػٛت -قسى الاقخصاد انًُشنٗ

2يصز -شبٍٛ انكٕو –يؼت انًُٕفٛت خا -كهٛت الاقخصاد انًُشنٗ  -الأطؼًت  

 

الولخص العربى
: 

ٚٓذف ْذا انؼًم إنٗ دراست الأَشطت انًضادة نلأكسذة ٔانًضادة نهبكخٛزٚا فٙ  

( خلال فخزاث يخخهفت يٍ KPPانكٕٛ٘ )ثًارانهحى انبقز٘ باسخخذاو يسحٕق قشزْايبٕرخز

 يسخٕٚاثانبقزٖ باسخخذاو ثلاد  انهحىْايبٕرخزانخخشٍٚ انًبزد نًذة اثُٙ ػشزٕٚيًا ، حى اػذاد 

انحسٛت  انصفاثحى حقٛٛى  ،KPPانكٕٛ٘  ثًار٪ يٍ يسحٕق قشز 5٪ ٔ  3٪ ،  1يخخهفت 

انهحى انبقزٖ انًطبٕخ. انًُخح الأكثز قبٕلا ْٕ انًُخح انذ٘ حى حخشُّٚ فٗ انثلاخت نٓايبٕرخز

بت ٔانزياد ٔانذٌْٕ ٕٚو ٔحى اخزاء الاخخباراث ػهّٛ. حى قٛاص انخغٛزاث فٙ انزطٕ 12نًذة 

 فٗ أقاث يخخهفت يٍ انخخشٍٚ انهحى انبقزٖ غٛزانًطبٕخٓايبٕرخزٔانبزٔحٍٛ ٔالأنٛاف انخاو ن

ًحخٕٖ انكهٙ ان( ، DPPHٔانًضادة نلأكسذة ) الأَشطت ٕٚو( ، أٚضا حى قٛاص 12، 8، 4)

ثباث  ، حى دراست فٗ أقاث يخخهفت يٍ انخخشpHٍٚنهفُٕٛلاث ، ٔقًٛت انبٛزٔكسٛذ ٔقًٛت 

( ػهٗ انؼذ KPPيخخهفت ) يسخٕٚاثانكٕٛ٘ بثلاد ثًارحأثٛزيسحٕق قشزخى دراست انهٌٕ،كذنك

انهحى انبقز٘ غٛز انًطبٕخ خلال فخزاث يخخهفت يٍ انخخشٍٚ ْايبٕرخزانكهٗ انبكخٛز٘ فٗ 

حى انبقز٘ انهٓايبٕرخزانًبزد نًذة اثُٙ ػشزٕٚيًا ، أظٓزث انُخائح أٌ انًؼذل الأكثز قبٕلا ن

كاَج قٛى انبزٔحٍٛ ٔانزطٕبت  . KPP%  5انكٕٛ٘ كاٌ َسبت ثًارانًًشٔج بًسحٕق قشز

،  8,9,±  6886انكٕٛ٘ثًارٔانزياد ٔانذٌْٕ ٔالأنٛاف انخاو ٔانكزبْٕٛذراث فٙ يسحٕق قشز

، ػهٗ ٪ 8,5,±  738,2،  8,2,±  88,5،  8,9,±  886,،  822,±  7876،  813,±  3845

انبقز٘ ًْايبٕرخز انهح٪ إنٗ 5انكٕٛ٘ بُسبت ثًارنًلاحع أٌ إضافت يسحٕق قشزانخٕانٙ . يٍ ا

ً ٔحقم  انزطٕبت،يٍ انبزٔحٍٛ ٔالأنٛاف بًُٛا ُٚخفض يحخٕاِ يٍ  ِٚؼشس يحخٕا قٛى يؼُٕٚا

خلال  ٍانٕٛو انثاَٛؼشز.يانكُخزٔل فٙ انٕٛو انثايٍ ٔ انبقزًيقارَت بٓايبٕرخز انهحانبٛزٔكسٛذ 

انكٕٛ٘ ٚزخغ إنٗ ثًارت أٌ ارحفاع َشاط يضاداث الأكسذة فٙ يسحٕق قشزانُخائح حى يلاحظ

ؼهٗ ة طبٛؼًٛضاد أكسذكانكٕٛ٘ ثًارقشزيسحٕق ارحفاع َسبت انًزكباث انفُٕٛنٛت. إضافت 

. أكذث ْذِ انذراست أٌ اانخأكسذٕٚثبطًُٕ انبكخٛزْٚايبٕرخزانهحى انبقز٘ حسٍ يٍ انثباث 

زيصادريحخًهت نًضاداث الأكسذة انطبٛؼٛت انكٕٛ٘ ًٚكٍ أٌ ٕٚفثًاريسحٕق قشز

 صُاػت يُخداث انهحٕو.ًٔٚكٍ اٌ ٚسخخذو بأياٌ فٙ زٚا ًٛضادة نهبكخخصائصٔنٓ

 

الأَشطت انًضادة نلأكسذة؛ انًحخٕٖ انكهٗ نهفُٕٛلاث؛  انكٕٛ٘؛قشزثًار: الكلواث الوفتاحيت

ًضادة ان انحايضٛت؛الأَشطت؛ قًٛت انبٛزٔكسٛذ؛ قًٛت ٖانهحى انبقزْايبٕرخزانخزكٛب انكًٛٛائٙ؛ 

 .زٚاٛنهبكخ


