
Life Sciences International Research Journal Volume 5 Issue  1                                 ISSN 2347-8691 

 

 
IMRF Biannual Peer Reviewed (Refereed) International Journal | SE Impact Factor 2.87             |    101 
 

BASELLA ALBA:  AN ANTIOXIDANT-BASED FOOD 
SUPPLEMENT ATTENUATES OXIDATIVE STRESS 

IN AGING RATS 
 
 

Dr.Hemalatha A 
Associate Professor in Zoology, Maharani’s Science College for Women,  

Palace Road, Bengaluru, Karnataka, India  

Dr. Asha Devi S 
Professor, Department of Zoology, Jnana Bharathi, Bangalore University, Karnataka, India 

 
Abstract:Basellaalba  also known as Indian spinach has antiulcer potential, anti-inflammatory activity 
and hypo-glycemic activity. The present study evaluated the antioxidant property and benefits of the 
natural antioxidant, Basellaalba, in treating the effect of age-related oxidative stress. Male Wistarrats of 
3- , 12- and 18-months of age received a daily oral supplement of Basellaalba for a period of 3 months.  At 
the end of this period, markers of oxidative stress were assessed in the skeletal muscle. Basellaalba 
lowered hydrogen peroxide level, in the skeletal muscle. In addition, Basella considerably improved 
tissue somatic index in the three age groups. These results demonstrated the antioxidant activity and 
total phenolic content of Basellaalbaprobably confers the capacity to reduce oxidative stress in aging 
skeletal muscle. They also suggest a critical role for Basella as an antioxidant which may prevent muscle 
loss with aging. 
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Introduction:Basellaalba (B. alba) family: Basellaceae is a fast growing vegetable, native to tropical Asia. 
Basella (Basellaalbaand Basellarubra) is a succulent, branched, smooth, twining herbaceous vine, several 
meters in length. The vine is succulent with tender leaves. Its thick semi-succulent leaves have a mild 
flavour and mucilaginous texture. It is a fast growing, productive, leafy vegetable for home gardens and 
market growers. Stems are green or purplish. Leaves are fleshy, ovate or heart-shaped, 5 to 12 cms long, 
stalked, tapering to a pointed tip with a cordate base. Spikes are axillary, solitary and 5-29 cm long. Fruit 
is fleshy, stalk less, ovoid or spherical, 5-6 mm long, and purple when mature. It is a common market 
product, a popular leafy and stew vegetable, a good substitute for spinach. Both the young shoots and 
stems are consumed. Basella grows well in hot, humid climates. Sandy loam is most suitable. The ideal 
soil should be moist, fertile, and well supplied with organic matter. Recommended soil pH is from 5.5 to 
8.0.  
 
The antiulcer potential of B. albaleaf extracts was studied and compared it with famotidine as standard 
drug. The study revealed that the leaf extracts of B.albapossesses statistically significant antiulcerogenic 
activity. The activity may be due to enhancement of defensive mechanism through an improvement in 
gastric cytoprotection or inhibition of acid secretion or both (1).   B.alba shows a significant anti-
inflammatory activity in rats (2).Basella leaves extract is reported to have membrane stabilization effect 
by inhibiting hypotonicity-induced lysis of erythrocytes (3).  Basellarubra has hypoglycemic activity in 
streptozotocin-induced diabetic rats which is demonstrated histopathologically and related to the 
suppression of oxidative stress (OS) associated with diabetes (4). In spite of its many biological uses and 
the fact that several studies (5) have implicated the relative importance of some animal and vegetable 
protein diets in reducing several disorders, there is dearth of information on the implications of Basella 
leaf supplement on the antioxidant property.  
 
Objectives:The purpose of this study was to examine the effect of oral supplementation of Basellaalba  
in adult 3-months (mo), late-adult 12-mo and middle-aged 18-m0 rats on age-related changes in H2O2 
production, a marker of OS which could cause muscle wasting. 
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Materials and Method: Procedures involving animals were approved by the Institutional Animal 
Ethical committee (IAEC), Bangalore University, Bangalore. 
 
Animals and Experimental Design: Male albino rats of Wistarstrain and of 1–2 months of age were 
obtained from the Indian Institute of Science (Bangalore) and were maintained till they reached 3-mo, 12 
-mo and 18 - mo. Rats were categorized into two sub-groups. Sedentary control, SE-C; sedentary 
supplemented, SE-C(S). The rats of the supplemented groups received B.alba leaf extract dissolved in 
distilled water at the dose of 800 mg/Kg body weight orally. These animals were placed two–three/cage 
in polypropylene cages fitted with stainless steel wire-mesh bottoms, maintained at a temperature of 
28±1 

0
C, relative humidity of 77.5±1% and under daily photoperiods of 12-h light and 12-h dark cycle. 

They had free access to food (Amruth Feeds, Bangalore) and tap water. The feed contained 21.22% of 
crude protein, 4.12% of fat, 4.23% crude fibre, 1.25% of calcium, 0.76% of phosphorus, 6.75% of total ash. 
52% of carbohydrates and 8.4% of moisture. Their calculated energy was 303 kcal/100 g. 
 
Preparation of Basella Leaf Extract: The fresh leaves of B. alba were procured from the home garden. 
The plant was identified and authenticated as Basellaalba Linn.belonging to the family ‘Basellaceae’ 
(RRCBI-01023) by the National Ayurveda Dietetics Research Institute, Bangalore, India. The leaves were 
washed in tap water, chopped into small pieces, spread on blotting sheets and shade-dried completely to 
remove moisture. They were reduced into fine powder by grinding and sieving through muslin cloth.  10 
g of the powdered leaves was stirred into 100 ml of boiling distilled water. Boiling was allowed to 
continue for 10 min. The mixture kept at room temperature for 30 min. It was then filtered using cheese 
cloth. The filtrate was then concentrated using a rotary vacuum evaporator to obtain the extract. The 
extract was finally stored in air-tight containers.  The powder was dissolved in distilled water and used 
for supplementation in the present study. 
 
Composition of Basella Leaf Extract: 

Estimation of Total Antioxidant Activity: Total antioxidant activity was measured by ferric reducing 
antioxidant power (FRAP) assay by the method of Benzie and Strain (1999). FRAP assay uses 
antioxidants as reductants in a redox-linked colorimetric method, employing an easily reduced oxidant 
system present in stoichiometric excess. Ascorbic acid standards (100-1000 μmol) were processed in the 
same way. Total antioxidant capacity was measured in terms of μmol/g. 
 
HPLC Analysis of Vitamin C Content: The vitamin C content of Basellaalba was analysed by high 
performance liquid chromatography (HPLC) (Model AGILENT, 1200 series) by the method of Sethi 
(1996). Samples were analysed for vitamin C on a GRACE C-18 type column (4.6 X 250mm, 5µ).  0.005 M 
pentane sulphonic acid sodium salt buffer/ methanol (75:25, v/v) were used as a mobile phase for the 
separation of vitamin C. The vitamin C content of the leaf extract was expressed in terms of mg/g. 
 
Estimation of Flavanoids: Flavanoid content of Basellaalba was estimated by the method described in 
Standardization of Botanicals (Rajpal, 2002).  Flavonoid level was expressed in terms of mg/g. 
 
Estimation of Total Phenolics: For the total phenolic content the result was expressed as mg of gallic 
acid /g fresh weight (Vasco et al., 2008). 
 
Determination of Total Protein: Protein content of Basellaalba extract was estimated by the method 
as described in Ayurvedic pharmacopoeia of India (2010a). 
 
Estimation of Fat Content: Fat content was determined following the method as described by the 
National Institute for Nutrition (2010a).  
 
Determination of Crude Fibre: The crude fibre content was estimated by the method as described by 
theBureau of Indian standards (2010). The fibre content was expressed in terms of %. 
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Determination of Total Ash: Total ash was estimated by the method as described in Ayurvedic 
pharmacopoeia of India(2010 b). The percentage of ash was calculated with reference to the air dried 
sample. 
 
Determination of Moisture Content: Moisture content of leaf extract was estimated following the 
method described in Ayurvedic pharmacopoeia of India (2010c). 
 
Carbohydrate: Carbohydrates were determined from the nitrogen-free extract which is basically what 
remains after the moisture, protein, fat, fiber, and minerals (ash) have been removed from the sample 
according to the method described by the National Institute for Nutrition (2010 b).  
 
Acute Toxicity Study: Acute toxicity study was performed according to OECD guideline 423. Animals 
were fasted over night prior to toxicity test. Three rats were used for each dose. The various dose level of 
Basella extract was 500, 1000 and 1500 mg/kg body weight for toxicity test. After oral administration of 
test dose, dissolved in distilled water, the animals were kept under observation for 8 h and at the end of 
24 h checked if there were any symptoms of distress or mortality. 
 
Tissue Somatic Index: The relation between body weight and muscle weight was calculated for the 
muscles, which is used as an index for sarcopenia, in order to have a comprehensive overview of the 
effects of aging on skeletal muscles. 
 
Isolation of Mitochondria and Hydrogen Peroxide Assay: The procedure used in this study was a 
modified version of Bruce and Wings (1984). The rate of hydrogen peroxide release by the mitochondria 
was measured fluorometrically (Genway, UK), following Hyslop and Skar (1984), by oxidation of p-
hydroxyphenylacetate, coupled to enzymatic reduction of hydrogen peroxide by horseradish peroxidase. 
Release of hydrogen peroxide was expressed in terms of nmol/mg protein/min. 
 
Results: 

Composition of B.alba: The composition of B.alba used in the present study was evaluated and the 
results are presented in Table.I. 
 

Table I. Composition of B.alba 

Assay Composition 
Flavonoid content 23.7 mg/g 

Phenolic content (TPC) 21.6 mg/g 

FRAP antioxidant 1982 µmol/g 

Ascorbic 0.73 mg/g 

Protein 7.8% 

Carbohydrates 50.5% 

Fats 1.4% 

Crude fibre 15.5% 

Ash 16.0% 

Moisture 8.9% 

 
Antioxidant activity was investigated by FRAP method (results were expressed as μmol ascorbic acid (AAE) 
per gram dry weight).Total phenolic content is expressed as milligrams of gallic acid equivalent (GAE) per 
gram dry weight. 
 
Acute Toxicity Study: In acute toxicity study there were no behavioral changes up to 8 hours and no 
distress was observed even at the maximum tested dose level of 1500 mg/kg BW.  An effective dose of 
800 mg/Kg body mass was considered for the present study. 
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Hydrogen Peroxide:  
 

 
Fig. 1: Values are mean ± SEM of five animals /sub-group. Sedentary control, (SE-C); 
Supplemented sedentary, SE-C(S); Swim trained at normal temperature, SW-T(N); 

Supplemented and swim trained at normal temperature, SW-T (N+S). 
A two-way ANOVA with Bonferroni’s post-hoc test was used to compare between 

the age groups and significance is represented in upper case, and between the sub-groups in 
lower case. Those having dissimilar upper and lower cases are significantly different at p < 0.05. 

 
Hydrogen peroxide increased by 1.42-fold in the late adult and 1.83 fold in the middle-aged when 
compared to the adult animals.  A decrease of 1.89 fold, 1.45 fold and 1.44 fold was seen between the 
sedentary and supplemented rats of 3-m0, 12-m0, 18-mo respectively. B. alba was more effective in 
reducing hydrogen peroxide generation in the adult animals (47%),  late-adult (31%) and in the middle-
aged (31%). (Fig.1.) 

Tissue Somatic Index: Table II 
  

Sub-groups Age (months) 

 3 
A
 12

 B
 18

 C
 

 MUSCLE MASS 

SE-C 0.332 ± 0.13 0.432 ± 0.08 0.564 ± 0.06 

SE-C(S) 0.340 ± 0.03 0.440 ± 0.01 0.566 ± 0.01 

 TISSUE-SOMATIC INDEX 

SE-C 0.100 ± 0.09
 a

 0.103 ± 0.04
 a

 0.115 ± 0.06
 a

 

SE-C(S) 0.117 ± 0.09
 b

 0.112 ± 0.08
 b

 0.119 ± 0.02
 a

 

  
In this study, skeletal muscle mass at the end of the experimental period showed significant increases in 
their mass in the supplemented rats irrespective of age. Increases in the tissue-somatic index (TSI) at the 
end of the study period was observed in the supplemented adult, late-adult and middle-aged rats with 
respect to their sedentary (Table II). Our investigation revealed significant differences in the tissue-
somatic index of 3-m0, 12-mo and 18-mo old muscles (Table II). A drop in the sarcopenia index indicates 
muscle wasting. A significant increase was seen in the 3-mo, 12- mo and 18-m0 old supplemented rats 
showing beneficial effects of supplementation.  
 
Discussion: Interest in the role of antioxidants in human health has promoted research in the field of 
horticulture and food science to evaluate fruit and vegetable antioxidant capacity. The present study was 
aimed at understanding the effect of B.alba supplementation in retarding age-related oxidative 
modification and analyzing the status of OS in the skeletal muscles.Aging is associated with reduction in 
muscle function.In this study, results are provided in support of our hypothesis that B.alba 
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supplementation can alleviate changes in the aging skeletal muscle. Themuscle masses were increased in 
the supplemented in relation to the sedentary as seen from the muscle mass as a percentage of body 
mass.  Our findings on increased muscle hypertrophy based on the muscle-wet mass in the 
supplemented may be explained in terms of a possible increase in contractile proteins and collagen. The 
percent muscle weight-to-body weight was considered, there was a significant increase in the TSI with 
supplementation.Significant correlation between antioxidant activity and total phenolic content 
indicating the major contributor to the antioxidant activity of the plant has been reported  [6].  
 
Aging is associated with elevated levels of OS in the skeletal muscles and is related at least in part, to a 
reduction in muscle function. People exercise less; lose muscle mass and gain weight as they age [7]. In 
this study, results are provided in support of our hypothesis that B.alba supplementation can alleviate 
OS to a better extent in the aging skeletal muscle.  An increase in the antioxidant enzyme activity with 
the supplementation of B.alba is seen in the muscle which agrees with [8] who reported that 
B.albashowed higher activity of enymes such as superoxide dismutase, catalase and glutathione 
peroxidase.  Locally grown plants have been used worldwide as supplements and therapies for several 
ailments [9]. Phytochemicals are promising therapeutic agents because many phytochemicals have anti-
inflammatory, antioxidative as well as  anticholinesterase activities. [10] 
It may be appropriate to speculate that the magnitude of reactive oxygen species generated may be 
higher in aging muscles. Interestingly, our results have demonstrated that B.albais  effective in lowering 
H2O2 generation.  The extract may have been responsible in reducing OS markers due to its flavanoids.   
 
Collectively, the observed responses of the muscles with age explains the effect of supplementation  in 
reducing the age related changes of the skeletal muscles, which otherwise leads to increased muscle 
disuse-related dysfunction in the sedentary and aged. The results on the responses of the muscles to 
supplementation with Basella suggests that B.alba as a antioxidant rich in polyphenols and flavanoids, 
can  reduce the changes related to aging even in the middle-aged rats.  
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