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ABSTRACT 
 

Objectives: The objective of this study is to evaluate the antioxidant activities of different 
solvent extracts of leaves of Pelargonium zonale (Pelargonium) and Ocimium basilicum (Basil). The 
study also aim to investigate the capability of the determined most effective extracts on preventing 
oxidative deterioration of refrigerated minced beef.  

Methods: The different solvents viz. water, 70% aq. acetone and n-hexane extracts of the 
leaves of Pelargonium zonale (P. zonale) and Ocimium basilicum (O. basilicum) were assessed for 
their antioxidant activities. The study also included addition of the most active 70% aq. acetone 
extract of P. zonale and O. basilicum to the minced beef. The antioxidant effects was determined from 
the changes in peroxide and TBA values, and the delay of rancidity of fat in refrigerated minced beef 
at 4 ±1°C during the 15 days study period. 

Results: In general, antioxidant activity of the P. zonale extracts were more prominent than 
those of the O. basilicum extracts. The 70% aq. acetone extract of P. zonale showed the highest 
antioxidant activity. Incorporation of the most active 70% aq. acetone extract of P. zonale, O. 
basilicum and synthetic antioxidant (BHT 0.02%) to refrigerated minced beef significantly reduced (p 
≤ 0.05) peroxide and thiobarbituric acid (TBA) values compared to minced beef without any additives 
(control samples) during the storage period. Decreases in peroxide value and TBA value were 
observed in minced beef containing 0.02% BHT, 0.2 and 0.3% P. zonale 70% aq. acetone extract. 
Minced beef treated with 70% aq. acetone of P. zonale extracts (0.3%) lowered the peroxide and TBA 
values than the other samples. 

Conclusion: The 70% aq. acetone extract of P. zonale and O. basilicum could prevent the onset 
of rancidity and improve the shelf-life of minced beef.  
 
Key words: Pelargonium zonale, Ocimium basilicum, plant extracts, antioxidant activity, minced beef. 

 
Introduction 
 

The appearance of food is one of the major determinants of its appeal to consumers and 
consequently sales of the product. Meat and its products are widely spread all over the world. 
However, during storage, deterioration due to lipid oxidation and bacterial growth are the main factors 
that determine their quality loss and shelf life reduction. Lipid oxidation leads to the degradation of 
lipids and proteins which, in turn, contribute to the reduction in nutritional quality as well as 
deterioration in flavor, color and texture of displayed meat products (Aguirrezábal et al., 2000). 
Several synthetic food additives have been widely used in the meat industry to extend food shelf life, 
inhibit lipid oxidation and delay or inhibit the growth of pathogenic microorganisms. The trend is to 
decrease their use because of the growing concern among consumers about hazardous of such 
chemical additives. Consequently, search for natural additives, especially from plant origin possessing 
both antioxidant and antimicrobial activities useful for maintaining meat quality, extending shelf life 
and preventing economic loss has notably increased in recent years (Yin and Cheng, 2003). Some 
components of extracts isolated from oil seeds, spices, fruits and vegetables have been proven in 
model systems as much effective antioxidants as synthetic antioxidants (Krings and Berger, 2001; 
Yinrong and Yeap Foo, 2001 and Hussein et al., 2009). Crude extracts of fruits, herbs, vegetables, 
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cereals and other plant materials rich in phenolics are increasingly of interest in the food industry 
because they retard oxidative degradation of lipids and thereby improve the quality and nutritional 
value of food (Hirasa and Takemasa, 1998).  A number of phenolic compounds with strong 
antioxidant activity have been identified in these plant extracts (Nakatani, 1997). The genus 
Pelargonium (F: Geraniaceae) contains 280 species, most of them are native to South Africa and few 
are in Tropical Africa (Mabbereley, 1997). Phytochemical studies of plant species of Pelargonium 
revealed the occurrence of essential oils (Lalli et al., 2006) ), phenolic constituents including 
flavonoids (Kokkalou and Souleles, 1988), tannins (Kolodziej et al. 1995), phenolic acids (Contour 
and Louguet. 1985). Basil (O. basilicum), belongs to family Lamiaceae, is one of the most popular 
plants grown extensively in many continents around the world. It is an aromatic herb used extensively 
to add a distinctive flavor to food. It contains several antioxidant compounds and displayed a higher 
antioxidant power (Grayer et al, 1996; Politeo et al, 2007). The present study is an attempt to evaluate 
the utilization of P. zonale and O. basilicum as natural antioxidants, and study the effects of addition 
of these plant extracts on the stability of fat in refrigerated minced beef. 
 
Materials and Methods 
 
Materials 
 
 The leaves of P. zonale and O. basilicum were collected in May 2014 from farm of Faculty of 
Agriculture, Al-Azhar University, Assiut, Egypt.  

Fresh beef (bottom round) was purchased from local market at Assiut city, Egypt and 
transported under refrigeration to the laboratory within 30 min. Then, meat was cut and minced with a 
grinder through a 4 mm plate diameter (AC110V, China) just before analysis and treatments. 

1,1-Diphenyl-2-picrylhydrazine (DPPH), butylated hydroxytoluene (BHT) (purity 99.9%) 
were obtained from Naarden international company.  All other chemicals used in this study were 
obtained from El-gomhoria Company, Assiut, Egypt. 

 
Experimental methods 
 
Preparation of extracts 
 

About 10 g of each dry powder of P. zonale and O. basilicum leaves was defatted by 30 
min. sonication in 100 mL of n-hexane followed by overnight maceration of the sonicated material at 
room temperature. The marc after defatting was allowed to dry then re-extracted by repeated 
maceration in 100 mL of H2O:(CH3)2CO (3:7, v/v) at room temperature till exhaustion. The H2O 
extract was obtained from another 10 g of dry powder repeating the same defatting procedures. The 
obtained various extracts were then filtrated and the filtrates were dried under reduced pressure till 
dryness at 40 ºC to yield n-hexane, 70% aq. acetone and water extract, respectively. The obtained 
dried extracts were placed in sealed bottles and stored at 4 ºC until their use. 

 
Total phenolic contents 
 

Total phenolic content of the different extracts were determined spectrophotometrically using 
the Folin-Ciocalteu reagent according to the method described by Taga et al. (1984). 
 
Determination of antioxidant activity 
 

The percentage of antioxidant activity of each extract was assessed by DPPH free radical 
assay. The DPPH radical scavenging activity was performed according to method described by 
Brand-Williams et al. (1995). 

 
Peroxide value (P.V) 
 

Peroxide value was determined according to the method described in A.O.C.S (1992). 
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Thiobarbaturic acid (TBA) value 
 
TBA value was determined according to the method described by Keeney (1971). 

 
  Statistical analysis: 
 

The experimental data were subjected to an analysis of variance (ANOVA) for a completely 
randomized design using a statistical analysis system (SAS, 2000).  

 
Results and Discussion 
 
Determination of total phenolics 
 

Total phenolics content of P. zonale and O. basilicum leaves extracts by different solvents viz. 
water, 70% aq. acetone and n-hexane are summarized in Table 1. Significant differences (p ≤ 0.05) 
were found among the solvent extracts in total phenolics content. The 70% aq. acetone extract showed 
the highest total phenolics content followed by water and the least was the n-hexane extract. 70% aq. 
acetone extract of P. zonale showed the highest total phenolics content among the other extracts. The 
O. basilicum water extract had the lowest total phenolics content (Table 1).  

 
Table 1: Total phenolic contents in P. zonale and O. basilicum leaves extracts.  

Plant Extract Total phenolic contents 
(mg Pyrocatechol/100 gm dry extract) 

P. zonale H2O 8.70 
 70% aq. acetone 12.85 
 n-hexane 1.49 

O. basilicum H2O 1.04 
 70% aq. acetone 3.09 
 n-hexane 1.65 
 L.S.D 0.05 0.39 

 Determination of the antioxidant activity: 

Antioxidant activity was determined as ability of the solvent extracts of P. zonale and O. 
basilicum leaves to scavenge hydrogen peroxide compared with BHT as standard are shown in Table 
2. All plant extracts, by different solvents, were capable of scavenging hydrogen peroxide. They 
showed a wide range 26.22% - 94.60% scavenging effects. The wide range and difference in 
antioxidant activity of the extracts could be due to the different polarities of the solvents, and thus the 
different extractability of the antioxidant compounds.  

The 70% aq. acetone extract of P. zonale showed the highest activity followed by P. zonale 
water extract. The n-hexane extract of P. zonale had the lowest effect. No significant differences were 
(p ≤ 0.05) found between BHT and 70% aq. acetone and water extracts of P. zonale. Also, no 
significant differences were (p ≤ 0.05) found between 70% aq. acetone and water extracts of P. zonale 
and 70% aq. acetone of O. basilicum extract (Table 2) 

 
Table 2: Antioxidant activity of P. zonale and O. basilicum leaves extracts compared to BHT.  

Plant Extract Total phenolics 
(mg Pyrocatechol/100 g dry extract) 

P. zonale H2O 93.25 
 70% aq. acetone 94.60 
 n-hexane 26.22 

O. basilicum H2O 87.77 
 70% aq. acetone 91.72 
 n-hexane 31.21 
 BHT 95.12 
 L.S.D 0.05 3.39 
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It is important to note that the antioxidant activity were relatively correlated with the total 
phenolic contents (Table 1). The obtained data were in the line with findings of Dormn and Hiltunen 
(2004) and Demiray, et al. (2009) who founds highly positive relationship between total phenolics 
and antioxidant activity in many plant species. 
 
Determination of thiobarbaturic acid value of refrigerated minced beef.  
  

Thiobarbaturic acid of refrigerated minced beef prepared with natural antioxidants such as P. 
zonale and O. basilicum leave extracts (0.1, 0.2 and 0.3%) and synthetic antioxidant (BHT 0.02%) 
during refrigerator storage at 4±1ºC for 15 days are presented in Table 3. The TBA values were 
significantly (p ≤ 0.05) affected by the antioxidant type and storage period. Addition of 70% aq. 
Acetone of  P. zonale (0.2 and 0.3%) extracts with synthetic antioxidant (BHT 0.02%) to refrigerated 
minced beef reduced (p≤ 0.05) TBA values compared to control and other samples during storage 
period at 4±1 ºC for 15 days. The TBA values were decreased during the 15 days storage period at 
4±1ºC. The increased rate of reduction of TBA values might be attributed to the increased total 
phenolic contents (Table 1). 

On the other hand,  no significant (p > 0.05) differences were found in TBA values of minced 
beef treated with 70% aq. acetone of P. zonale (0.3%) extract and BHT during storage period. In 
general, control without addition showed a rapid increase in TBA values, while refrigerated minced 
beef treated with natural antioxidant extracts and BHT (0.02%) were increased with a slower rate 
throughout the storage period. These results are in good agreement with those obtained by AbdEl-
Hamied et al. (2009). 
 

Table 3: Effect of P. zonale and O. basilicum leave extracts on the thiobarbituric acid level (mg    
malonaldehyde/kg sample) in refrigerated minced beef.   

                Treatments Storage period (days) Means 
 0 5 10 15  

Control 0.09 0.88 1.38 1.82 1.04 
BHT (0.02%) 0.06 0.13 0.34 0.64 0.29 

P. zonale 
1% 0.07 0.36 0.58 1.03 0.51 
2% 0.07 0.19 0.42 0.82 0.38 
3% 0.07 0.13 0.33 0.65 0.30 

O. basilicum 
 

1% 0.08 0.88 1.29 1.76 1.00 
2% 0.07 0.62 1.08 1.48 0.81 
3% 0.08 0.51 0.86 1.16 0.65 

Means              0.07               0.46              0.79              1.17        ----- 

L.S.D 0.05 
A 0.031 
B 0.029 

AB 0.054 
A = Treatments in the same column .B = storage period (in the same row .AB = interaction 

Determination of peroxide value (PV) of refrigerated minced beef 
 

Peroxide values of minced beef prepared with natural antioxidants such as P. zonale and O. 
basilicum leave extracts (0.1, 0.2 and 0.3%) and synthetic antioxidant (BHT 0.02%) during 
refrigerated storage at 4±1ºC for 15 days are presented in table 4. Peroxide values were significantly 
(p ≤ 0.05) affected by the antioxidant type and storage period. Addition of P. zonale and O. basilicum 
leave extracts as well as synthetic antioxidant (BHT 0.02%) to minced beef reduced (p ≤ 0.05) the 
peroxide values compared to control without addition. Minced beef treated with 70% aq. acetone P. 
zonale extracts (0.3%) had lower peroxide values than other samples. Control minced beef sample 
showed a rapid increase in peroxide values, while minced beef treated with plants extract and BHT 
were increased slowly during the storage period. Peroxide values were relatively correlated with the 
TBA values mentioned in Table 4.  
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Table 4: Effect of the extracts on the peroxide value (meq. of oxygen/kg fat) of refrigerated minced beef 
    

Treatments 
meq. of oxygen/kg fat during  

the storage period (days) 
Means 

0 5 10 15 
Control 6.55 9.83 18.52 29.14 16.01 

BHT (0.02%) 5.61 6.24 9.12 13.87 8.72 

 P. zonale 
1% 5.54 7.73 12.14 20.68 11.52 
2% 6.07 6.71 10.26 18.50 10.39 
3% 5.73 6.21 8.87 12.35 8.29 

O. basilicum 

 

1% 5.94 8.96 16.09 25.12 14.03 
2% 5.62 8.64 15.84 23.98 13.52 
3% 5.77 7.86 12.88 21.37 

11.97 

Means    5.85 7.77 12.97 20.63 ----- 

L.S.D 0.05 
A 0.244 
B 0.345 

AB 0.699 
A = Treatments (in the same column), B = storage period (in the same row) and AB = interaction 
  
Conclusion 
 

It could be concluded that 70% aq. acetone extract of P. zonale and O. basilicum could be 
employed as safe natural antioxidant in preventing the onset of rancidity to improve shelf-life of 
minced beef. 
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