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ABSTRACT 

The in vitro scavenging activities of four Mediterranean spices: 
allspice, sage, anise, and caraway on H2O  and DPPH•

2  radicals, 
microsomal lipid peroxidation, and the iron-chelating ability were 
studied. In addition, the protective effect of the four spices against 
cisplatin-induced lysosomal membrane damage was evaluated. All 
these spices scavenged H2O and DPPH•

2  radicals and inhibited the 
lipid peroxidation process. The iron ions were chelated by these 
spices. In addition, the four spices at two concentrations (1 and 5 
mg/ml) protected the lysosomal membrane against cisplatin by 
decreasing the release of acid phosphatase (ACP) and N-acetyl-β-D-
glucosaminidase (NAG). The antioxidant activity of these spices may 
be due to radical-scavenging and metal-chelating activity. These 
results concluded that these spices can be used as a source of natural 
antioxidants and dietary supplements to prevent free radical diseases. 
 

Keywords: allspice, sage, anise, caraway, antioxidant activity, 
cisplatin, lysosomes, ACP, NAG. 

 INTRODUCTION 
Reactive oxygen species (ROS) are generated by many redox 

processes that normally occur in metabolism of aerobic cells.  If not 
eliminated, ROS can attack important biological molecules, such as 
lipids, proteins, DNA, enzymes, and RNA (Jung et al., 1999 and Yu et 
al, 2002).  Thus, ROS are involved in a number of degenerative 
diseases such as cancer, cirrhosis, diabetes, and Alzheimer’s (Arouma, 
1998; Baynes, 1991; Buyukbalci & Nehir EI, 2008).   
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ROS contribute to cell inflammatory changes and to the 
nephrotoxicity induced by xenobiotics (Virgili et al., 1998; Ahmed & 
Safaa, 2008).  Cisplatin induces oxidative stress (Ahmed, 2007), lipid 
peroxidation (Matsushima et al., 1998; Ahmed, 2007), and release of 
lysosomal enzymes (Cathepsin D, DNase II, and acid phosphatase) 
from renal lysosomes (Ahmed, 2007). 
        Recently, it has been proposed that the lysosomes in renal tubular 
cells may play a role in the nephrotoxicity via the release of hydrolytic 
lysosomal enzymes into the cytosol.  Agents which promote the 
release of lysosomal enzymes in vitro and/or in vivo are known as 
labilizers such as CCl4 (Abdel-Samad et al., 2006; Abdel-Meseih et 
al., 2006), cisplatin (Ahmed, 2007), detergents, various free radical 
generators such as UV and X-ray, and oxidizing agents (De Duve et 
al, 1962). 

Spices are common food adjuncts that impact flavor, aroma, or 
piquancy to foods.  Spices are consumed in a variety of combinations 
depending on taste preferences. Allspice, Pimenta dioica (L.) Merrill 
(Myrtaceae) is known as the spice with three flavors (Nel, 1994; 
Leung, 1980; Al-Rehaily et al., 2002).  Allspice is used as a spice and 
condiment it is also used in the treatment of digestive ailments, 
abdominal pain, obesity, hyperglycemia, and high blood pressure in 
traditional medicine (Asprey & Thornton, 1953).  Allspice fruit 
contains flavonoids, tannins, sterols, and/or triterpene and volatile oil 
(Al-Rehaily et al., 2002). Also, new compounds from allspice together 
with 11 polyphenols were separated (Miyajima et al. 2004). Two new 
compounds exhibited strong DPPH radical-scavenging activity and 
inhibitory effects on lipid peroxidation of liposomes.   

Anise, Pimpinella anisum (L.) (Umbelliferae) is an annual herb 
growing in Egypt and many other warm regions of the world 
(Pourgholami et al., 1999; Zargari, 1989). It was reported that anise 
had several effects on digestive, neurological, and respiratory 
disorders (Aboabrahim, 1970).   

Sage, Saliva officinalis (L.) (Lamiaceae) is a common and 
widely used aromatic and medicinal plant native to Mediterranean 
countries. Sage has a variety of bioactivities such as anti-
inflammatory, antioxidant, hypoglycemic, and anti-mutagenic 
activities (Cuvelier et al., 1994; Wang et al., 1996; Hollmann et al., 
1999; Baricevic & Bartol, 2000; Zupko et al., 2001; Alarcon-Aguilar 
et al., 1998; Lima et al., 2005). 
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Caraway, Carum carvi (L.) (Umbelliferae) has been used as a 
popular aromatic herb and spice (Norman, 1990; Wichti, 1994), its 
fruits has been used for medicine and in cooking (Wichti, 1994).  For 
medicinal purposes, it is used for relieve flatulent indigestion, colic, 
and bronchitis (Norman, 1990; Wichti, 1994).     

The objective of this study was to evaluate the antioxidant 
activity of four commonly used culinary spices: allspice, sage, anise, 
and caraway, as well as the protective effect of allspice on the 
lysosomal enzymes in cisplatin-induced renal damage in vitro. 

   

MATERIALS AND METHODS 
1.Chemicals 

1,1-diphenyl-2-picrylhydrazyl (DPPH•), hydrogen peroxide, 
thiobarbituric acid (TBA), tert-butylhydroxyanisole (BHA), ρ-
nitrophenyl phosphate, and ρ-nitrophenyl-N-acetyl-β-D-
glucosaminide were purchased from Sigma Chemical Co. (St. Louis, 
MO, USA).  Cisplatin (1mg/ml) Onco-Tain DBL was from 
MaynePharm PLC. UK.   

2. Animals 
Male Spargue-Dawley rats, weighing 200-230 g, were obtained 

from Zivic-Miller Laboratories (Allison Park, PA) and housed in 
Duke University Medical Center vivarium on 12 hr dark-light cycle. 
The rats were allowed food and water ad libitum. They were provided 
with a nutritionally adequate standard laboratory diet. 
3. Animals’ diet 

The basal diet consists of casein 10%, cotton seed oil 4%, salt 
mixture 4%, vitamin mixture 1%, carbohydrates (sucrose, starch 1:1) 
80.8%, and choline chloride 0.2% (American Institute of Nutrition, 
1980).  

4. Sample preparations 
Four commonly used Egyptian culinary dried spices including: 

allspice, anise, caraway, and sage were purchased from a local market 
in Cairo, Egypt.  The dried spices were ground and then extracted with 
90% methanol according to the procedures described by Halvorsen et 
al. (2002) and Tasi et al. (2007).  The resulting supernatant was then 
lyophilized in a freeze dryer (Snijders Scientific, model W5fm).  The 
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lyophilized extracts were kept in brown sealed vials that were kept in 
a freezer until tested.  

5. DPPH• scavenging assay 
The antioxidant activities of the extracts were estimated by Chen 

et al. (1999) method with a slight modification by Marwah et al. 
(2007).  For a typical reaction, 2 ml of 100 μM DPPH• solution in 
ethanol were mixed with 2 ml of 50, 100, and 200 μg/ml of extract. 
The reaction mixture was incubated in the dark for 15 min., and, 
thereafter the optical density was recorded at 517 nm against the 
blank. For the control, 2 ml of DPPH• solution in ethanol was mixed 
with 2 ml of ethanol, and the optical density of the solution was 
recorded after 15 min. The decrease in optical density of DPPH• on 
addition of test samples in relation to the control was used to calculate 
the antioxidant activity. The assay was carried out in triplicate and the 
results were presented as means+SD. The percent inhibition activity 
was calculated from: %I = [1-(absorbance of sample / absorbance of 
control)] x 100. 

6. Hydrogen peroxide assay 
Hydrogen peroxide scavenging activity was measured by the 

method of Wettasinghe & Shahidi (2000). 1 ml of sample at different 
concentrations was mixed with 2.4 ml of 0.1 M phosphate buffer (pH 
7.4) and then 0.6 ml of a 43 mM solution of H O2 2 in the sample buffer 
was added. After 40 min. the absorbance values at 230 nm of the 
reaction mixture were recorded against a blank solution containing 
phosphate buffer without H O2 2 for each sample. For each 
concentration, a separate blank sample was used for background 
substraction. The percentage inhibition activity was calculated from: 
% I= [(A -A )/A ] x 100, where A0 1 1 0 is the absorbance of the control 
and A1 is the absorbance of the extract/standard. All tests were done in 
triplicate and the results were presented as means + SD. 

7. Metal chelating activity 
The chelating of ferrous ions by the spice methanol extracts and 

standard was estimated by the method of Dinis et al. (1994) and 
Gulcin et al. (2003). Briefly, extracts (50, 100, and 200 μg/ml) were 
added to a solution of 2 mM FeCl2 (0.05 ml). The reaction was 
initiated by the addition of 5 mM ferrozine (0.2 ml), and the mixture 
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was shaken vigorously and left at room temperature for 10 min. the 
absorbance of the solution was then measured using a 
spectrophotometer at 562 nm.  All samples were run in triplicate. The 
percentage of inhibition of ferrozine-Fe2+ complex formation was 
calculated using the following formula: %I = [(A0-A1)/A0] x 100, 
where A0 is the absorbance of the control, and A1 is the absorbance of 
the presence of the samples or standards. The control does not contain 
FeCl2 and ferrozine, complex formation molecules.  

8. Microsomal lipid peroxidation 
8.1. Preparation of microsomes 

Rats were killed by cervical decapitation, livers were removed 
and the liver microsomes were prepared according to the method of 
Cai et al. (2003). Microsomal protein content was determined by the 
method of Lowry et al. (1951).   

8.2. Fe2+/ascorbate model system 
The reaction mixture contained 1 mg microsomal protein/ml, 1.6 

mM ascorbic acid, and the four spices or phosphate buffer (for control 
reactions). The reaction was started with the addition of 0.2 mM 
FeSO4, followed by incubation at 37°C for 30 min. Lipid peroxidation 
products were measured according to the method of Buege & Aust 
(1978). 1 ml of phosphoric acid at 1% and 300 μl of 0.6% 
thiobarbituric acid (W/V) were added and the mixture was heated in a 
water bath at 100°C for 45 min. The absorbance samples were 
measured at 535 nm. The inhibitory effect of samples was calculated 
according to the following equation: %I = [(A0-A1)/A1] x 100, where 
A0 is the absorbance of the control and A1 is the absorbance of the 
extract/standard. All tests were done in triplicate and the results were 
presented as means + SD. 

9. Lysosomal membrane stability  
9.1. Preparation of rat kidney lysosomes 

Renal cortical lysosomes were prepared by the method described 
by Shibko & Tappel (1965), Kojima et al. (1987), and Win-Aung et al. 
(1998). The lysosomal fractions were resuspended in sucrose/EDTA 
to obtain 20 mg/ml concentration. Protein content was measured by 
the method of Lowry et al. (1951), using bovine serum albumin as a 
standard.   
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9.2. Incubation of the lysosomes with the samples 
The lysosomal fractions were incubated with cisplatin (0.2 

mg/ml) or with cisplatin (0.2 mg/ml) and each spice by two 
concentrations; 1 and 5 mg/ml. The reaction mixture was incubated 
for 30 min. at 37°C. After incubation, the lysosomal fractions were 
quickly cooled in an ice bath, and centrifuged at 15,000 x g for 10 
min. The supernatant was used for measuring N-acetyl-β-D-
glucosaminidase (NAG) and acid phosphatase (ACP) activities. 

9.3. Determination of Enzyme activity 
NAG activity was assayed by the method of Hasebe (1968) 

using ρ-nitrophenyl-N-acetyl-β-D-glucosaminide as a substrate. ACP 
activity was determined by the method of Igarashi & Hollander (1968) 
using ρ-nitrophenyl phosphate as substrate.  One unit of activity of 
NAG and ACP was defined as the amount of enzyme that liberated 1 
nmol of ρ-nitrophenyl/ml/mg protein and 0.06 mmol of ρ-
nitrophenyl/ml/mg protein at 37°C, respectively. 

   

RESULTS AND DISCUSSION 

 1. Free radical-scavenging activity  
The data obtained are presented in Table 1. All the test spices 

dose-dependently scavenged DPPH• free radical. Among four spices 
under investigation, allspice had the highest hydrogen-donating 
capacity against the DPPH• radical. Ranking of the spices with respect 
to their radical scavenging activity against the DPPH• radical was in 
the order allspice> sage> anise> caraway.   
The radical-scavenging activity of antioxidants may be influenced by 
the radical system and other testing conditions. Two or more radical 
systems are needed to better study a selected antioxidant for its 
radical-scavenging properties. DPPH• is a stable free radical and 
accepts an electron or hydrogen radical to become a stable 
diamagnetic molecule (Soares et al., 1997; Gulcin et al., 2003). The 
reduction capacity of DPPH• radicals was determined by the decrease 
in its absorbance at 517 nm, which is induced by antioxidants. Hence, 
DPPH• is often used as a substrate to evaluate antioxidative activity of 
antioxidants (Duh et al., 1999). 
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Table 1: Free radical scavenging activity of water extract of allspice, 
sage, anise, caraway, α-tocopherol, and tert-butylhydroxyanisole. 

2. H2O2 scavenging activity 
Table 2 shows the scavenging activity of the sample on H2O2. 

Samples were capable of scavenging H O2 2 in concentration-dependent 
fashion. The concentrations of the samples could not completely 
remove H O  from the medium.  The highest inhibition value (77.2 +2 2  
2.7) was obtained for allspice at 200 μg/ml concentration.  Samples at 
a concentration of 200 μg/ml were ranked according to their H O2 2 
scavenging capacity in the following order: 
allspice>sage>anise>caraway. α-Tocopherol was more effective than 
samples at the same concentrations. 

Yen and Duh (1994) reported that H O2 2 has only a weak activity 
to initiate lipid peroxidation, but the activity as an active oxygen 
species comes from its potential to produce the highly reactive 
hyrdroxyl radical through the Fenton reaction. 

Since phenolic compounds present in these spices are good 
electron donors, they may accelerate the conversion of H O  to H2 2 2O 
(Kumaran & Karunakaran, 2007). 
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Table 2: Hydrogen peroxide scavenging activities of water extracts of 
allspice, sage, anise, caraway, α-tocopherol, and tert-
butylhydroxyanisole. 
 

 
3. Metal chelating activity 

Table 3 presents that all samples have chelating effect against 
ferrous ions and this effect is dose-dependent.  Sage has the highest 
chelating activity (76.2 + 1.4) at the concentration of 200 μg/ml. 
Chelating activity of the four samples at the concentration of 200 
μg/ml were recorded and found to be in the following order: 
sage>allspice>anise>caraway. α-tocopherol and BHA exerted more 
chelating activity than the samples at 200 μg/ml on Fe2+.  These 
results suggest the potential activity of allspice, sage, anise, and 
caraway to prevent oxidative damage from free radical mediated 
oxidation.   

Iron is essential for life because it is required for oxygen 
transport, respiration, and the activity of many enzymes (Duh et al., 
1999; Karakaya et al., 2004). However, metals are well-known 
initiators of unwanted oxidative reactions in lipids, proteins, and other 
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cellular components (Karakaya et al., 2004).  In addition, iron is 
capable of generating free radicals from peroxides by Fenton 
reactions, and minimization of the Fe2+ concentration in the Fenton 
reaction affords protection against oxidative damage (Lai et al., 2001). 
Chelating agents may reduce the availability of transition metals and 
inhibit the radical-mediated oxygen chain reactions in biological or 
food systems and consequently improve human health and food 
quality, stability, and safety. Ferrozine can quantitatively form a 
complex with Fe2+. In the presence of chelating agents, the complex 
formation is disrupted, resulting in a decrease in the red color of the 
complex. Measurement of color therefore allows estimating the metal 
chelating activity of the coexisting chelator (Yamaguchi et al., 2000; 
Gulcin et al., 2003). 
 
Table 3: Metal chelating effect of water extracts of allspice, sage, 
anise, caraway, α-tocopherol, and tert-butylhydroxyanisole. 
 

 



IN VITRO STUDY ON THE ANTIOXIDANT    
 

868 

4. Inhibitory effect of samples on lipid peroxidation 
As shown in Table 4, all samples dose-dependently inhibited 

lipid peroxidation induced by FeCl2 in the rat kidney. At a 
concentration of 2 mg/ml, all samples showed more than 50% 
inhibitory effect on lipid peroxidation. Sage at concentration of 2 
mg/ml has the highest inhibitory effect (79.57 + 0.96) against lipid 
peroxidation. The inhibitory effect of samples were recorded and 
found to be in the following order: sage>allspice>anise>caraway. 

The antioxidant mechanism of these spices may involve trapping 
the initiating peroxy radical and/or hydroxy radicals. The first event of 
lipid peroxidation is oxygen absorption and a final product of the 
peroxidation is TBARS (Buge & Aust, 1978).  In the present work, 
TBARS method was used to evaluate the antioxidative activity of the 
four spices in vitro. The Fe2+/ascorbate model system was used to 
initiate hydroxyl radicals by Fenton reaction (Halliwell & Gutteridge, 
1987), which initiates the microsomal lipid peroxidation. 

 

Table 4.Inhibitory effect of water extract of four spices against 
microsomal lipid peroxidation induced by Fe2+/ascorbate system. 
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Phenolics are very important plant constituents because of their 
radical-scavenging ability due to their hydroxyl groups. Anise water 
extract has 30 μg gallic acid equivalents of phenols (Gulcin et al., 
2003). In addition, total phenolics content in the cold-pressed black 
caraway seed oil was 3.53 mg gallic acid/g oil (Yu et al., 2005).  Total 
phenolics content in allspice was 1.79 mg gallic acid equivalent/ml 
extract (Tasi et al., 2007). Total phenolics in sage infusion were 330 
mg catechin equivalent per liter of herbal infusion (Buyukbalci & 
Nehir, 2008). The antioxdiant properties of the four spices under 
investigation may arise from their radical-scavenging and metal 
chelating activities.  Most antioxidant capacities of these spices are 
attributable to the total phenolics content contained in these spices.  

5. Effect of allspice on cisplatin-induced renal damage 
As shown in Table 5, the release of ACP and NAG from the 

incubation of lysosomes with cisplatin (0.2 mg/ml) alone is increased 
by 95.5% and 134.8.9%, respectively, as compared to the control. 
Various data indicate that cisplatin induces oxidative stress, lipid 
peroxidation, and DNA damage (Matsushima et al., 1998; Ahmed, 
2007). 

  
Table 5.Effect of of water extract of four spices against cisplatin (CIS)-
induced release of acid phosphatase (ACP) & N-B- acetyl 
glucosaminidase (NAG) from rat kidney lysosomes. 

 

                                                          ACP                                       NAG 
                                         (nmol/ml/mg protein)                 (nmol/ml/mg protein) 
 
Control                                    34.65±8.5                                  9.45±2.3 
CIS                                          70.67±8.6a                                25.74±.3a 
CIS+Allspice(1mg)                43.76±6.8b                               12.65±3.1b 
CIS+Allspice(5mg)                31.39±9.7b                               10.12±2.4b 
CIS+Sage(1mg)                     38.29±6.7b                                9.80±4.3b 
CIS+Sage(5mg)                     35.61±7.6b                                9.20±4.1b 
CIS+Anise(1mg)                     40.64±7.7b                               12.99±3.5b 
CIS+Anise(5mg)                     36.74±6.1b                               10.11±3.8b 
CIS+Caraway(1mg)       45.22±5.8b                               13.85±4.2b 
CIS+Caraway(5mg)       34.94±8.4b                               10.00±5.7b 
 

The values are expressed as means ± SD of triplicate tests a p<0.05, (Student´s t test) 
significantly different from control group. b p<0.05,  significantly different from CIS 
group. CIS: cisplatin 
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On the other hand, upon addition of the spices by two 
concentrations (1 and 5 mg/ml) with the cisplatin, the release of ACP 
and NAG from lysosomes was suppressed. This inhibition effect of 
the spices on cisplatin was dose-dependent. These effects may 
contribute to the antioxidant activity of the spices, especially against 
lipid peroxidation which induces the oxidation of unsaturated fatty 
acids in biological membranes. The oxidation of unsaturated fatty acid 
in biological membranes by free radicals leads to a decrease in 
membrane fluidity and disruption of membrane structure and function 
(Haragushi et al., 1997). Also, Ahmed (2007) has reported that the 
release of ACP, DNase II, RNase II, and Cathepsin D was increased 
after the treatment with cisplatin (5 mg/kg, ip) in vivo.   

Conclusion 

The four spices: allspice, sage, anise, and caraway have strong 
antioxidant activities including DPPH radical and hydrogen peroxide 
scavenging, metal chelating activity, and inhibition of lipid 
peroxidation of microsomes as compared with different standards such 
as BHA and α-tocopherol. In addition, the four spices by two 
concentrations; 1 and 5 mg/ml appeared to be protected the lysosomal 
membrane against cisplatin-induced renal damage. The results of this 
study show that the methanol extracts of these spices can be used as 
sources of natural antioxidants, as food supplements, or can be taken 
with cisplatin to reduce its nephrotoxicity.  Further research is needed 
to investigate the potential biological activities of these spices. 
 

REFERENCES 
 

Abdel-Meseih, M.M., El-Deib, K.M., & Ahmed, M.M. (2006). 
Protective effect of acetone soluble fraction of ginger on carbon 
tetrachloride-induced nephrotoxicity in rats.Journal of Drug 
Research, 27, 44-50. 

Abdel-Samad, A. M., Farag, M.M., Moheb, M. Abdel-Meseih, El-
Deib, K.M., & Ahmed, M.M. (2006). Biochemical and molecular 
studies on the hepatoprotective effect of ginger. Journal of Drug 
Research, 27, 14-22. 

Aboabrahim, Z. (1970). ZakhirahKharazmshahi, vol. 2. Teheran: 
National Works Publications.   

 



J. Biol. Chem. Environ. Sci., 2009, 4 (3), 859-876 871 

Ahmed, M.M. (2007). Effect of carob (Ceratoniasiliquai L.) growing 
in Egypt on cisplatin-induced nephrotoxicity in mice.Egyptian 
Journal of Biochemistry and Molecular Biology, 25, 575-587. 

Ahmed, M.M. & Safaa, E.A. (2008). Nephroprotective effect of 
pomegranate peel extract against nitrilotriacetate–induced renal 
oxidative damage in rats. J. biol. Chem. Environ. Sci.,3,(2), 225-
236.  

Alarcon-Aguilara, F.J., Roman-Ramos, R., Perez-Gutierrez, S., 
Aguilar-Contreras, A., Contreras-Weber, C.C., & Flores-Saenz, 
J.L. (1998). Study of the anti-hyperglycemic effects of plants used 
as antidiabetics. Journal of Ethnopharmacology, 61, 101-110. 

Al-Rehaily, A. J., Al-Said, M.S., Al-Yahya, M.A., Mossa, J.S., & 
Rafatullah, S. (2002). Ethnopharmacological studies on allspice 
(Pimentadioica) in laboratory animals. Pharmaceutical Biology, 3, 
200-205. 

American Institute of Nutrition (1980). Report of the American 
Institute of Nutrition. Ad. Hoc. Committee J. Nutr., 110: 1340-
1348. 

Aruoma, O.I. (2003). Methodological considerations for characterizing 
potential antioxidant actions of bioactive components in plant 
foods.Mutation Research, 523-524. 

Aruoma, O.I. (1998). Free radicals, oxidative stress, and antioxidants 
in human health and disease.Journal of America Oils Chemical 
Society, 75, 199-212.   

Asprey GF, & Thornton P. (1953). Medicinal plants of Jamaica.West 
Indian J Med; 24: 233–252. 

Ayrton, A.D., Lewis, D.F., Walker, R., &  Ioannides, C. (1992). 
Antimutagenicity of ellagic acid towards the food mutagen IQ: 
Investigation into possible mechanisms of action. Food and 
Chemical Toxicology, 3D, 289-295. 

Baricevic, D., & Bartol, T. (2000). The biological/pharmacological 
activity of the Salvia genus, in: S.E. Kintzios (Ed.), SAGE-The 
Genus Salvia, Harwood Academic Publishers, Amsterdam, , pp. 
143-184.  

Baynes, J.W. (1991). The role of oxidative stress in development of 
complications in diabetes.Diabetes, 40, 405-412. 



IN VITRO STUDY ON THE ANTIOXIDANT    
 

872 

Bu-Abbas, A., Clifford, M.N., Walker, R., & Ioannides, C. (1993). 
Marker antimutagenic potential of aquous green tea extracts: 
Mechanism of action. Mutagenesis, 9, 325-331. 

Buege, J.A., & Aust, S.D. (1978). Microsomal lipid 
peroxidation.Methods in Enzymology, 52, 302-310. 

Buyukbalci, A., &  Nehir EI, S. (2008). Determination of in 
vitroantidiabetic effects, antioxidant activities, and phenol contents 
of some herbal teas.Plant Food and Human Nutrition, 63, 27-33. 

Cai, Y.J., Fang, J.G., Ma, L.P., Yang, L., & Liu, Z.L. (2003). 
Inhibition of free radical-induced peroxidation of rat liver 
microsomes by resveratrol and its analogues 
BiochimicaetBiophysicaActa (BBA)-Molecular Basis of Disease, 
1637(1), 31-38. 

Chen, Y., Wang, M., Rosen, R.T., & Ho, C.T. (1999). 1.1-Diphenyl-2-
picrylhydrazyl radical-scavenging active components from 
PolygonummultiflorumThunb.Journal of Agricultural and Food 
Chemistry, 47, 2226-2228. 

Cuvelier, M.E., Berset, C., & Richard, H. (1994). Antioxidant 
constituents in sage (Salvia officinalis).Journal of Agricultral and 
Food Chemistry, 42, 665-669. 

De Duve, C.; Wattiaux, R. & Wibo, M. (1962). Effect of fat soluble 
compounds on lysosomes in vitro. Biochem. Pharmacol., 9 : 97-
116. 

Dinis, T.C.P., Madeira, V.M.C., & Almeida, L.M. (1994). Action of 
phenolic derivates (acetoaminophen, salycilate and 5-
aminosalycilate) as inhibitors of membrane lipid peroxidation and 
as peroxyl radical scavengers Archives of Biochemistry and 
Biophysics 315, 161-169. 

Duh, P.D., Tu, Y.Y., & Yen, G.C. (1999). Antioxidant activity of 
water extract of HarngJyur (Chrysanthemum morifolium Ramat). 
Lebnesmittel-Wissenschaft und Technologie, 32, 269-277. 

Eid, M. M., Abdel-Sayed, M.A., & Ahmed, M.M. (2007). Evening 
primrose (Oentherabiennis L.) as a rich source of natural 
antioxidant and anti-inflammatory oil.Journal of Drug Research, 
28, 13-21. 

 



J. Biol. Chem. Environ. Sci., 2009, 4 (3), 859-876 873 

Gulcin, I., Munir, O., Kirecci, E., & Kufrevioglu, O.I. (2003). 
Screening of antioxidant and antimicrobial activities of anise 
(Pimpinellaanisum L.) seed extracts. Food Chemistry, 83, 371-382. 

Halliwell, B., Gutteridge, J.M., & Aruoma, O.I. (1987). The 
deoxyribose method: A simple "test-tube" assay for determination 
of rate constants for reactions of hydroxyl radicals. Analytical 
Biochemistry 165(1), 215-219. 

Halvorsen, B.L., Holte, K., Myhrstad, M.C.W., Barikmo, I., Hvattum, 
E., Remberg, S.F., Wold, A. B., Haffner, K., Baugerod, H., 
Anderson,L.F., Moskaug, J.O., Jacobs Jr., D.R., & Blomhoff, R. 
(2002). Systemic screening of total antioxidants in dietary plants.J. 
Nutr. 132, 461–471. 

Haragushi, H., Ishikawa, H. & Kubo, I. (1997). Antioxidant action of 
diterpenoids from Prodocarpasnagi.PlantaMedica, 63: 213-215. 

Hasebe, K. (1968). Biochemical studies on synovial fluid. Fukushima 
Journal of Medical Science, 15, 35-44. 

Hatano, T., Edamastsu, R., Mori, A., Fujita, Y., & Yasuhara, E. 
(1989). Effect of interaction of tannins with co-existing substances. 
VI. Effects of tannins and related polyphenols on superoxide anion 
radical and on DPPH radical. Chemical and Pharmaceutical 
Bulletin, 37, 2016-2021. 

Hollmann, J., Zupko, I., Redei, D., Csanyi, M., Falkay, G., Mathe, I., 
& Janicsak, G. (1999). Protective effects of the aerial parts of 
Salvia officinalis, Melissa officinalis, andLavandulaangustifolia 
and their constituents against enzyme-dependent and enzyme-
independent lipid peroxidation. PlantaMedica, 65, 576-578. 

Igarashi, M., & Hollander, V.P. (1968). Acid phosphatase from rat 
liver.Purification, crystallization and properties. Journal of 
Biological Chemistry, 243, 6084-6089. 

Jung, H.A., Park, J.C., Chung, H.Y., Kim, J., & Choi, J.S. (1999). 
Antioxidant flavonoids and chlorogenic acid from the leaves of 
Eriobotrya japonica. Archives of Pharmacal Research, 22, 213-
218. 

Karakaya, S. (2004). Radical scavenging and iron chelating activities 
of some greens used as traditional dishes in Mediterranean diet. 
International Journal of Food Science and Nutrition, 55, 67-74.  



IN VITRO STUDY ON THE ANTIOXIDANT    
 

874 

Kojima, R. Ito, M., & Suzuki, Y. (1987). Studies on the nephrotoxicity 
of aminoglycoside antibiotics and protection from these effects (4) 
Effects of tobramycin alone and in combination with Latamoxef on 
the stability of rat kidney lysosomal membrane. Japan Journal of 
Pharmacology, 43, 73-80. 

Kumaran, A., & Karunakaran, R.J. (2007). In vitro antioxidant 
activities of methanol extracts of five Phyllanthusspecies from 
India.LWT-Food Science and Technology, 40(2), 344-352.  

Lai, L.S., Chou, S.T., & Chao, W.W. (2001). Studies on the anti-
oxidative activities of Hsian-tsao (Mesano procumbensHemsl) leaf 
gum. Journal of Agricultural and Food Chemistry, 49, 963-968. 

Leung A.Y. (1980). Encyclopedia of common natural ingredients used 
in food, drugs and cosmetics. John Wiley and Sons, Inc. p. 409. 

Lima, C.F., Andrade, P.B., Seabra, R.M., Fernandes-Ferreira, M., & 
Pereira-Wilson, C. (2005). The drinking of a Salviaofficinalis 
infusion improves liver antioxidant status in mice and rats. Journal 
of Ethnopharmacology, 97, 383-389. 

Lowry, O. H., Rosebrough, N.J., Farr, A.L., & Randall, R.J. (1951). 
Protein measurement with the Folin phenol reagent.Journal of 
Biological Chemistry, 193(1), 265-275. 

Marwah, R.G., Fatope, M.O., Mahrooqi, R. Varma, G.B., Al-Abadi, 
H., & Al-Burtamani, S.S. (2007). Antioxidant capacity of some 
edible and wound healing plants in Oman. Food Chemistry, 101, 
465-470. 

Matsushima, H., Yonemura, K., Ohishi, K. & Hishida, A. (1998). The 
role of oxygen free radicals in cisplatin-induced acute renal failure 
in rats.Journal of Laboratory and Clinical Medicine, 131: 518-526. 

Miyajima, Y., Kikuzaki, H., Hisamoto, M., & Nakatani, N. (2004). 
Antioxidativepolyphenols from berries of Pimentadioica. Bio 
Factors, 22, 301-303. 

Nel, A. (1994). Allspice-the spice with three flavours. Inligtings-
bulletin Gewasse  259, 10:1. 

Norman, J. (1990). The Complete Book of Species; Dorling 
Kindersley: London, p. 29. 

Pourgholami, M. H., Majzoob, S., Javadi, M., Kamalinejad, M., 
Fanaee, G.H.R., & Sayyah, M. (1999). The seeds essential oil of 

 



J. Biol. Chem. Environ. Sci., 2009, 4 (3), 859-876 875 

Pimpinellaanisum exerts anticonvulsant effects in mice. Journal of 
Ethnopharmacology, 66, 211-215. 

Shibko, S. & Tappel, A.L. (1965). Rat kidney lysosomes: Isolation and 
properties. Biochemical Journal, 95, 731-741. 

Soares, J.R., Dins, T.C.P., Cunha, A.P., & Ameida, L.M. (1997). 
Antioxidant activity of some extracts of Thymus zygis. Free 
Radical Research, 26, 469-478.   

Tasi, P. J., Tasi, T.H., Yu, C.H., & Ho, S.C. (2007). Evaluation of NO-
suppressing activity of several Mediterranean culinary spices. . 
Food and Chemical Toxicology, 45, 440-447. 

Virgili, F., Kim, D., & Packer, L. (1998). Procyanidins extracted from 
pine bark protects α-tocopherol in EV 304 endothelial cells 
challenged by activated Raw 264.7 macrophages: role of nitric 
oxide and peroxynitrite. FEBS Lett, 431, 315-318. 

Wang, H., Cao, G., & Prior, R.L. (1996). Total antioxidant capacity of 
fruits. Journal of Agricultural and Food Chemistry, 44, 701-705.  

Wettasinghe, M., & Shahidi, F. (2000). Scavenging of reactive-oxygen 
species and DPPH free radicals by extracts of borage and evening 
primrose meals. Food Chemistry, 70, 17-26. 

Wichtl, M. (1994). Herbal Drugs and Phytopharmaceuticals; CRC: 
Stuttgart, pp. 128-129. 

Win-Aung, Sein-Sein-May, Aung-Myat-Kyaw, Baby-Hla, & Aye-
Kyaw. (1998). Effects of Russell’s viper venom on renal lysosomal 
functions in experimental mice.Toxicon, 36, 495-502.  

Yen, G.C., & Duh, P.D. (1994). Scavenging effect of methanolic 
extracts of peanut hulls on free radical and active oxygen. Journal 
of Agricultural and Food Chemistry, 42, 6-29. 

Yu, L., Haley, S., Perret, J., Harris, M., Wilson, J., & Qian, M. (2002). 
Free radical scavenging properties of wheat extracts. Journal of 
Agricultural and Food Chemistry, 50, 1619-1624. 

Yu, L.L., Zhou, K.K., & Parry, J. (2005). Antioxidant properties of 
cold-pressed black caraway, carrot, cranberry, and hemp seed oils. 
Food Chemistry, 91, 723-729. 

Zargari, A. (1989). Medicinal plants, vol. 2. Tehran: Tehran 
University. 

Zupko, I., Hohmann, J., Redei, D., Falkay, G., Janicsak, G.,& Mathe, 
I. (2001). Antioxidant activity of leaves of Salvia species in 



IN VITRO STUDY ON THE ANTIOXIDANT    
 

876 

enzyme-dependent and enzyme-independentsystems of lipid 
peroxidation and their phenolic constituents.PlantaMedica, 67, 
366-368. 

  
دراسات معملية على النشاط المضاد للاآسدة و المثبط لاغشية الليسوسوم 

  لبعض توابل حوض البحر المتوسط
  *عطية  محمد باهى ابو دنيا2محجوب محمد احمد و1

  مصر-الهيئة القومية للرقابة و البحوث الدوائية-شعبة التقييم الدوائى الجزيئى1
  امريكا-عة ديوكجام-قسم الفارماآولوجى و بيولوجيا السرطان2

  

ل      داى فيناي دروجين و ال سيد الهي وق اآ رة ف شقوق الح ا لل ح معملي شاط الكاس يم الن م تقي ت

شرة فى حوض البحر                  بكرايل هيدرازيل و تثبيط اآسدة ليبيدات الميكروسوم لاربعة توابل منت

ذة التو   )   الكبابة الصينى و المريمية و الينسون و الكراوية       (المتوسط   درة ه ذلك ق ى   و آ ل عل اب

ط الحد  درب ب . ي د مرآ ل ض ذة التواب واقى له اثير ال ة الت م دراس د ت ك فق ى ذل افة ال بالاض

سوسوم         شقوق           . السيسبلاتين و الذى يسبب تلف لاغشية اللي ل استطاعت آسح ال ذة التواب آل ه

دات            سدة ليبي يط اآ درازيل و تثب ل هي ل بكراي داى فيناي دروجين و ال سيد الهي وق اآ رة ف الح

 .تم ربطها بهذة التوابل لحديدآذلك  ايونات ا. الميكروسوم

ضار      بالاضافة الى ذلك فإن هذة التوابل اثير ال استطاعت حماية اغشية الليسوسوم من الت

ضى و ن      فاتيز الحام ى الفوس سياب انزيم دل ان ل مع ك بتقلي سبلاتين و ذل يتيل-للسي -د-اس

ا يكون راجع من ن               . جلوآوزامينيديز ل ربم ذة التواب سدة له شاطها الكاسح  النشاط المضاد للاآ

واد               . للشقوق و ربطها للحديد    ل يمكن  استخدامها آمصدر للم ذة التواب هذة النتائج توضح ان ه

  .  المضادة للاآسدة و آمصدر غذائى للوقاية من الامراض التى تسببها الشقوق الحرة

     

           

 
 

 


