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ABSTRACT 

In the present years, the major cause of  obesity is the rapidly changing lifestyle. The obese individuals are prone to other disorders 
like hypertension, heart disease, type II diabetics and cancer in severe cases. Obesity has become hazardous to health in the present 
generation. In-vitro and In-vivo studies were conducted to determine the anti-obesity effect of the three seed extracts of Salvia 
hispanica L, Ocimum basilicum and Coriandrum sativum. Various assays were carried out in  in-vitro and in-vivo conditions. Leptin 
activation was determined in the adipocytes cells of chicken liver induced with the seed crude extracts. The results suggest that the 
seed extracts can be used to treat obesity. 
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INTRODUCTION 

he  increased mass of adipose tissue that has been 
accumulated causing undesirable effect on health 
and is one of the  world’s  leading disease conditions 

is obesity. When the body mass index(BMI) which is 
derived by  the division of a person’s height is over 30kg/m2 
such people are considered as obese. Major risk factor for 
a plethora of severe diseases, including Diabetes, non-
alcoholic fatty liver disease, Cardiovascular disease and 
Cancer. It is a nutritional problems it increases the risk of 
morbidity from several pathologies. In the study carried 
out accumulation of excessive fat is a positive energy 
balance which is obtained by the interaction among 
several factors, hormonal status, decreased physical 
activity, genetic environmental, economic, and cultural 
factors. The study is carried out to determine the obesity 
effects of the crude seed  extracts, which exhibit no side 
effects and can be easily incorporated into daily meals and 
prevent obesity. The  aim of the study is activating 
hormones in the body by which the satiety and overeating 
is reduced and thereby the obesity. The study deals at 
estimating the lipase activity which is enhanced and the 
glucose release exhibited by the chosen seed extracts1 
central player in the pathophysiology of various disease is 
obesity and particularly cardiovascular disease diabetes 
mellitus type 2, cancer, obstructive sleep apnea, asthma 
and osteoarthritis and thereby it reduces the life 
expectancy by 6 to 7 years and it is estimated to cause 

111,909 to 365,000 deaths per year on average in 
developed and developing countries . 

In the body leptin hormones is found in the free form or 
bound form(with protein) and changes exponentially with 
fat mass and it levels are higher during midnight and early 
morning and the night it us lower levels of leptin reduce 
after short-term fasting, sleep deprivation, starvation, 
exercise and on the contrary increase by emotional stress, 
increased insulin levels, increased estrogen levels, 
increased maltonin levels in presence of insulin. In the 
lateral hypothalamus, leptin acts on receptors by 
decreasing the effects of neuropeptide γ to inhibit hunger 
neuropeptide γ, a hunger promote that is secreted by the 
cells in the gut and in the hypothalamus, the leptin 
hormone binds to the neuropeptide γ neurons to decrease 
the activity of these neurons. Leptin is a 167 amino acid,16 
KDa protein coded by the Ob(Lep) gene that is located on 
chromosome 7 in humans2. The patients have more leptin 
levels than normal people due to more body mass, high 
levels of cholesterol, saturates the leptin transporters and 
hence causes a deficit in leptin3. Decreased levels of leptin 
alter proteins in the brain which leads to depression, 
anorexia and  Alzheimer’s disease. 

Research has proven that lipase could be complementary 
to weight loss since it  breaks down fat that is in the body, 
molecular switches are manipulated make the enzyme 
work three times harder that could help people struggling 
with obesity and serious related health problems 4. 
Research suggests that regulation of endocannabinoid (EC) 
metabolism by elevating EC synthesis and reducing EC 
degradation is failed by insulin-resistant adipocytes. 
Individuals who are obese, insulin-resistant exhibit higher 
concentrations of ECs. This leads to excessive 
accumulation of visceral fat and hence various  obesity 
related diseases and type II diabetes.5 Maybe insulin 
resistance is the basic underlying cause due to type II 
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diabetes leading to cardiovascular disease and obesity 
development6. 

Chia seeds (Salvia hispanica L) is an edible and medicinal 
plant species and is used for nutritional properties and its 
beneficial effect on human health. Basil seeds (Ocimum  
basilicum) are boon and is considered as superfood due to 
its tremendous qualities due to its different chemical 
constituents it  possesses medical uses. Basil seeds are rich 
sources of many polyphenolic flavonoids, orientin and 
vicenin been the special one, essential oils like eugenol, 
citronellol, linalool, limonene, citral and terpineol, high 
levels of beta carotene, lutein, zeaxanthin,  vitamin A and 
vitamin K: minerals like potassium, manganese, vitamin C 
and folates. It has properties like weight loss, healthy skin, 
cooling effect, prevention of acidity, anti-inflammatory, 
anti-cancer etc. Coriander (Coriandrum sativum) is an 
aromatic herb and the essential oils of the fruits are rich in 
linalool7 and it possess anti-bacterial and antioxidant 
activity. 

The objective of the research is to study the effect of crude 
extracts of Salvia hispanica, Ocimum basilicum and 
Coriandrum sativum in leptin activation. To determine the 
effects of Salvia hispanica, Ocimum basilicum and 
Coriandrum sativum on lipase activity in the adipocytes. To 
study anti-obesity properties of seed extracts. 

MATERIALS AND METHODOLOGY   

Plant Source 

Chia seeds (Salvia hispanica L), Basil seeds (Ocimum 
basilicum) and Coriander seeds (Coriandrum sativum) : 
This was obtained from Vasanth nagar market, Bangalore, 
Karnataka, India. 

Type of Equipment 

Centrifuge, colorimeter, magnetic stirrer, homogeniser, PH 
meter, UV spectrophotometer, dissection kit, water bath 
and weighing balance. 

Chemicals 

DMSO (Dimethylsuphoxide), Lipase, BSA (Bovine Serum 
Albumin), MDA (Malondialdehyde), Lead Acetate, Trypsin 
enzyme, 𝛼-Amylase enzyme, Acetyl Salicylic Acid(ASA), 
PBS, MTT. 

Preparation of Plant Extract 

2.5% of methanolic and aqueous extracts of dry powdered 
seeds were prepared using methanol and water which is 
first incubated for 24hours in room temperature and then 
filtered. The filtrate was obtained and used for further 
analysis.   

Antioxidant Activity 

Inhibition of Lipid Peroxidation Assay 

The stock solution of 1M MDA containing 5mg of MDA 
dissolved in 5ml distilled water. MDA of different 
concentration were pipetted out along with 5ml glacial 
acetic acid and 0.5ml of 0.5% thiobarbituric acid (TBA).The 

resultant mixture was then kept in boiling water bath for 
45minutes. After incubation, the solution was cooled and 
0.05ml of 5M HCl was added and absorbance was read at 
535nm against a suitable blank. This was followed for all 
the samples and the respective percentage was 
calculated8.  

DPPH Assay 

Ascorbic acid(10mg/ml) was used as the standard to carry 
out this assay. 200-1000μl aliquots of the standard were 
pipetted out in different test tubes and the volume was 
made upto 1000μl with distilled water. To the mixture 3ml 
of DPPH(2mg/ml) was added. This this mixture was 
incubated at room temperature for 10 minutes. After 
incubation, the tube contents were read Spectrometrically 
at 517nm. DPPH radical scavenging activity (%) was 
calculated to the formula:  

DPPH radical scavenging activity (%)= [(OD of control-OD 
of the sample)/OD of control]*1009. 

Determination of Peroxide value 

Weigh out approximately 5.0g of fresh oil (or 0.2~0.5g of 
old oil) in a conical flask. Incubate 5minutes in room 
temperature. Add 15ml of solvent mixture [Glacial acetic 
acid: Chloroform (6:4)] solution and swirl to dissolve oil. 
Add 0.25ml of saturated KI solution by pipette and swirl for 
1 minutes (light brown color is observed). Add 15ml of 
distilled water and titrate with 0.01M Sodium thiosulphate 
(Na2S2O3) until the solution becomes pale yellow. Add 1ml 
Starch(1%) indicator solution and continue titration until 
the blue color disappears(endpoint).Do a blank 
determination(15ml Glacial acetic acid: Chloroform 
solution + 0.25ml KI + 15ml distilled water) against 0.01M 
Sodium thiosulphate. 

PV = S × M÷Sample weight (g)*100 

Where S= volume (ml) of sodium thiosulphate solution 
used in the titration after correction for the blank titration 
and M= molar concentration of the sodium thiosulphate 
solution10. 

Enzymatic assay of Lipase 

This is conducted using a reaction mix and blank mix. The 
reaction mix constitutes 2.5ml distilled water, 1ml of 200 
Tris HCl (Ph-7.2) and 2ml oilve oil (Substrate).The blank mix 
is devoid of the substrate.1ml of the crude extracts and 
4ml of the lipase enzyme is added to all the test tubes. The 
tubes were incubated at 37ºC for 30 minutes. Then 3ml of 
Ethanol (95%) is added to all the tubes and were 
titrametrically estimated against 0.05N NaOH in the 
presence of Phenopthalein as an indicator until a pale red 
colour is acquired.  

Lipase activity (units/ml) = Volume of NaOH× Molarity of 
NaOH×1000×2×Dilution Factor÷11.  
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Anti-Inflammatory Activity Assays 

Inhibition of Protein Denaturation  

0.5 ml of 1% BSA was used as control. Aspirin(1mg/ml) was 
used as standard drug that inhibit the protein denaturation 
process.0.5 ml of BSA was treated with 0.1 ml of different 
crude extracts and with drugs that were chosen for 
inhibition of denaturation. It was incubated at 51 ºC for 20 
min. The solution was cooled and absorbance was read at 
660 nm. Percentage inhibition was calculated using the 
following formula: 

Percentage inhibition= (OD of the Standard- OD of the 
sample)÷OD of the standard*100. 

Cell Viability Assay 

Cells cultured in DMEM medium had been handled with 
crude sample extracts at a final concentration of 100μg/ml 
for 2days, after which were incubated with MTT(5mg/ml) 
solution (Sigma-Aldrich) at 37ºC for 3 hours. After the cells 
have been dissolved in 0.04N HCl (in Isopropanol), the 
formazan level was analysed by measuring the optical 
density at 570nm12. 

Glucose Diffusion Assay 

The seeds were homogenised with 20ml of a 0.01M 
Potassium phosphate buffer(Ph-6.9) stored at 37ºC. After 
homogenization, the samples were rinsed with further 
20ml buffer solution. The pH of the samples were 
decreased to 2.5 with O-Phosphoric acid, after which 1ml 
of trypsin enzyme was added. The samples were placed in 
37ºC stirring water bath for 60 minutes. Each buffered 
samples was returned back to ph 6.8 with KOH and then 
2ml of amylase enzyme was added. The whole contents 
were then transferred into a dialysis bag. The membrane 
was knotted at both the ends using thread and dipped into 
a beaker containing 500ml buffer solution. The beakers 
were kept in the magnetic stirrer and maintained at room 
temperature. The glucose movement to the external 
solution was measured at time interval of 30minutes 
starting from 0 minute to 150 minutes. The glucose in the 
solution was estimated by DNS method. 

Leptin Assay 

About 250mg of adipose tissue have been placed inside the 
cell culture plates containing 1ml buffer solution. The 
adipose tissue was treated with 0.5ml of vegetable oil and 
1ml of the crude seed extracts. The tissue was incubated 
at 37ºC for 2 days. 

RIA procedures were carried out using leptin (2.5μg)which 
was dissolved in 50μl 50mM Na2PO4(Ph-8.0), 1% Triton X-
100 and iodinated with 0.5mCi Na125I using 2μg Iodogen. 
After 2 minutes, the reaction was stopped by addition of 
50μl PBS containing 10mg/ml Tyrosine,10% glycerol and 
0.1% xylene cyanol. The reaction was applied to a 
Sephadex G-50 column equilibrated with PBS containing 
0.01% NaN3. Fractions (300μl) were eluted into tubes 
containing 1ml Assay buffer (PBS, ph-8.0, containing 0.01% 
NaN3 and 1% Bovine Serum Albumin (BSA) radioactivity of 

each fraction was determined by gamma counting. 
Incorporation of radioactivity into bovine leptin was 55-
60%, yielding a tracer with a specific radioactivity of 
200μCi/μ13. 

RESULTS AND DISCUSSION 

Antioxidant Activity 

Inhibition of Lipid Peroxidation Assay 

These oxidative effects suggest that obesity problems are 
related to increase in endogenous lipid peroxides. 
Statistics display that the indicator of lipid peroxidation 
MDA falls markedly in association with obesity with 
orlistat. The demonstration of decreased free radical 
generation has crucial implications for oxidative 
mechanism underlying obesity associated issues.14 

 

Figure 1: Malondialdehyde (MDA) concentration in 
control, Methanolic and Aqueous Crude Extracts of Chia, 
Basil, Coriander seeds 

The percentage inhibition in control was found to be 52% 
where the inhibitory effect of methanolic extract of Chia is 
having 88.46%, however much less with the case of  
Aqueous extract of Coriander with 71.15%. This showed 
that the methanolic and aqueous crude extracts of the 
seeds have more inhibitory effect when compared to the 
control. It infers to have Anti-oxidant effect and increase in 
the concentration of MDA. 

The percentage inhibition of lipid peroxidation was shown 
to be highest in Chia exhibiting greater antioxidant 
property that is concerned with the scavenging of free 
radicals.Inflammation leads to the release of lysosomal 
enzymes, which have a damaging activity on tissues 
leading to lipid peroxidation in macromolecular biological 
membranes. When these biological membranes 
containing polyunsaturated fatty acids are damaged by 
lipid peroxidation, it indicatees the pathological conditions 
such as heart attacks, septic shocks and arthritis 

DPPH Assay 

DPPH is a popular method to examine the antioxidant 
property. DPPH is a stable free radical with red colour and 
when is mixed with a substance that can donate a 
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hydrogen atom forms a reduced form giving rise to yellow 
color when scavenged. Antioxidants with DPPH when 
reduced forms DPPH-H that causes decrease in absorbance 
which is read at 517nm.15 

 

Figure 2: Scavenging Effect of Control, Methanolic and 
Aqueous Crude Extracts of Chia, Basil, Coriander seeds 

The percentage of anti-oxidant property of ascorbic acid 
was found to be 72% where the percentage of anti-oxidant 
property of methanolic extract of Coriander was found to 
be 76.38%, however much less with the case of aqueous 
extracts of Coriander with 48.61%. It was observed that the 
methanolic extracts of Chia, Basil and Coriander seeds 
showed significant anti-oxidant effect when compared to 
the aqueous extracts. It shows that the aqueous extracts 
did not remove much of the free radical species. 

Determination of Peroxide value 

Reducing the peroxide value is considered to represent the 
initial protective response required for adjusting the 
hydrogen peroxide concentration under normal 
physiological conditions as well as after oxidative insult. 
Optimum level of antioxidants is required in body which in 
turn potentiates peroxidase activity to stay healthy.16 

 

Figure 3: Peroxide Values of Methanolic and Aqueous 
Crude Extracts of Chia, Basil, Coriander seeds 

The peroxide value of the vegetable oil, coconut oil and 
ghee was found to be 15,7,42 respectively. Both the 
methanolic and aqueous crude extracts have shown to 
reduce peroxide value of the lipid samples, which in turn 
reduces its effects of oxidative stress exhibited in the body. 

Peroxidase activity within the body or that exhibited by 
food sources is an important indicator of level of oxidative 
stress. Lowering of the peroxide value of lipid sources is 
important to protect the organism from oxidative damage 
by free radical. 

Enzymatic assay of Lipase 

Obese patients have improved adipose tissue lipoprotein 
lipase activity in line with fat cell at the same time as in 
comparison with lean patients. This enzyme, which is in 
charge for the uptake and storage of lipoprotein 
triglyceride in adipose tissue, the unique position of the 
enzyme AT-LPL with regards to fat storage  indicates that  
it has a function inside the development of human obesity 
and/or the safety of the obese state. AT-LPL activity 
consistent with cellular has been tested to be extended in 
weight issues and is definitely correlated with fats cell size 
similarly to relative weight. 11 

 

Figure 4: Lipase Activity of Control, Methanolic and 
Aqueous Crude Extracts of Chia, Basil, Coriander seeds 

The methanolic seed extracts of Basil was found to show 
anti-oxidant and lipooxygenase enhancing effects. It is 
observed to exhibit the highest hypolipidemic effect by 
enhancing the activity of lipoprotein lipase in fat tissue and 
heart resulting in higher absorption of triglycerides hence 
reducing obesity. A pronounced activity induced by 
methanolic and aqueous seed extracts of Basil was 
followed by Coriander and Chia. 

Anti-Inflammatory Activity Assays 

Inhibition of Protein Denaturation 

The study shows that treatment by the crude seed extracts 
resulted in significant improvement in lipid parameters by 
exhibiting anti-inflammatory properties as expressed by 
the results. The crude seed extracts thus may also have 
anti-atherogenic hypocholestemic and immune modulator 
effects which were probably mediated by unsaturated 
fatty acids like 𝛼linolenic acid present in the seeds.17 
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Figure 5: Percentage Inhibition of Protein Denaturation of 
Control, Methanolic and Aqueous Crude Extracts of Chia, 
Basil, Coriander seeds 

The percentage inhibition of protein denaturation was 
found to be directly proportional to prevent inflammation. 
Maximum inhibition of protein denaturation was shown by 
Coriander, Basil and Chia seeds comparatively. 

Cell Viability Assay 

Excess Nutrients end in mitochondrial disorder, which 
leads to obesity and associated pathologies, mitochondria 
play valuable roles in ATP production, energy expenditure, 
and disposal of ROS. High energy substrates result in 
mitochondrial disorder with consequential effects on lipid 
and glucose metabolism. Adipocytes help to preserve the 
right stability among energy storage and expenditure and 
retaining this stability requires normal mitochondrial 
function.12 

After incubation period with MTT, the adipose tissues took 
up a dark violet-pink color indicating formazan 
precipitation while as compared to the control cells that 
had been untreated. The amount of color developed is 
directly proportional to the viability of the fat cell. 

 

Figure 6: Adipose cells treated with MTT for Cell Viability 

The treatment of adipose tissues with the three crude seed 
extracts one at a time in the culture plate, ex-
vivo conditions, rendered near dark violet-pink coloration 
in comparison to the control cells that were untreated as 
seen in Fig.6. The methanolic crude extract of Chia showed 

maximum color intensity while as compared Basil and 
Coriander crude extract with adipose tissue, proving that 
these seed extracts have the potential to increase 
mitochondrial activity and lower cell cytotoxicity. This 
concludes that green coffee can help to maintain energy 
homeostasis(ATP production) for an extended period. 

Glucose Diffusion Assay 

Hypoglycemic plant extracts (50 g/l) showed reduced 
glucose diffusion from dialysis bag and their AUC (area 
under curves) in comparison to control, after 24 h. 
Aqueous extract of grape seeds at 50g/1 concentration 
prevented 57% of glucose diffusion from dialysis bag.The 
results of the study showed that the aqueous extract 
of Eucalyptus globules had a lower viscosity than other 
examined extracts and the highest glucose diffusion 
property.18 

 

Figure 7: Glucose Diffusion Assay of Chia, Basil, Coriander 
against the blank  

The three crude seed extracts were found to show glucose 
diffusion. When compared to the glucose diffusion in the 
control, the diffusion by the crude seed extracts were 
found to be reduced. 

Leptin Assay 

Serum levels of the adipocyte hormone leptin are 
increased in proportion to body fat stores as a result of 
accelerated production in enlarged fats cells from 
overweight subjects. The elevated leptin expression 
discovered in obesity could result from the chronic 
hyperinsulinemia and expanded cortisol turnover. Fasting 
leads to a gradual decline in serum leptin that is probably 
attributable to the decline in insulin and the capacity of 
catecholamines to decrease leptin expression, as found in 
both in vivo and in vitro research.19 
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Figure 8: Leptin activity of Control, Methanolic and 
Aqueous Crude Extracts of Chia, Basil, Coriander seeds 

The methanolic crude seed extract of Basil showed the 
highest ability to activate Leptin and stimulate the adipose 
tissues to release leptin followed by the methanolic crude 
seed extracts of Chia and Coriander respectively. It is 
observed that the Aqueous crude seed extracts had less 
ability to activate Leptin as compared to the Methanolic 
extracts. 

CONCLUSION 

The result suggested that the three crude extracts can 
reduce oxidative stress, oxidative rancidity, inflammatory 
effects, and to an appreciable level increase mitochondrial 
and metabolic activity, lipase enzyme activity for lipolysis 
and also induce the adipocytes to produce leptin-satiety 
hormone, all these aspects combined could provide a 
synergistic effect and carb obesity and its related problems 
increasing life expectancy and quality. 

Optimum level of antioxidants are required in body which 
in turn potentiates peroxidase activity to stay healthy. 
Reduced production of leptin with reference obesity may 
produce low sensitivity to leptin. The extent of leptin that 
was produced from with the adipocytes was determined 
by RIA studies, signifying its potential in stimulation and 
activation of leptin. The interpretation is much likely used 
in research of insulin and the pathogenesis of type I and 
type II diabetes. Hence it is important to understand that 
there is relationship between the insulin sensitivity i.e., 
glucose release and leptin levels. 

The anti-obesity effects of the seed extract were studied in 
order to determine if the bio-active compounds in the 
sample had the anti-obesity activity. An array of assays was 
carried out to study the antioxidant property of the 
samples. The regulation of the obesity is primarily 
depending on the diet. The experiments carried out 
confirmed that the above seeds can be incorporated in the 
dietary diet as they contain anti-obesity property and has 
negligible side effects. 

Acknowledgement: The authors wish to acknowledge the 
Department of  Biochemistry and the management of 
Mount Carmel College, Autonomous, Bengaluru for 
funding this project and offering their facilities for the 
analysis. 

REFERENCES 

1. Colditz GA, Willet WC, Stampfer MJ, Manson JE,  Hennekens 

CH, Arky  RA and  Speizer  FE , Weight as a risk factor for 

clinical diabetes in women , American  Journalof 

Epidemiology, 132(2), 1990, 501-513.  

Doi: https://doi.org/10.1093/oxfordjournals.aje.a115686. 

PMID:2389754. 

2. Pan H, Guo J and Su, Z,Advance in understanding the 

interrelations between  leptin resistance and 

obesity,Physiology and behaviour, 130, 2014, 157-169. Doi: 

https://doi.org/10.1016/j.physbeh.2014.04.003. PMID: 

24726399. 

3. Halaas J, Gajiwala K, Maffei M, Cohen S, Chait B, Rabinowitz 

D, Friedman J.,Weight reducing effects of the plasma protein 

encoded by the obese gene, Science, 269(5223), 1995, 543-

546 . Doi: https://doi.org/10.1126/science.7624777 .PMID: 

7624777. 

4. Crenon I, Foglizzo E, Kerfelec B, Verine A, Pignol D, Hermoso 

J and Chapus C, Pancretic lipase-related protein type I: a 

specialized lipase or an inactive enzyme,Protein engineering 

design and selection, 11(2), 1998, 135-142. 

Doi: https://doi.org/10.1093/protein/11.2.135.  

PMID: 9605548. 

5. Ferre P and Foufelle F, SREBP-1c Transcription factor and 

lipid homeostasis clinical Perspective, Hormone Research , 

68, 2007, 72-82.  

Doi : https://doi.org/10.1159/000100426 .PMID: 17344645. 

6. D’Eon TM, Rogers NH, Stancheva  ZS and  Greenberg AS, 

Estradiol and the Estradiol  metabolite 2- hydroxyestradiol  

activate AMP- activated  protein  kinase  in C2C12 

myotubes , Obesity society, 16(6) , 2012, 1284-1288 .  

Doi: https://doi.org/10.1038/oby.2008.50. PMID:18421261. 

7. Smallfield BM, van Klink JW, Perry NB, and Dodds KG,                                              

Coriander spice oil effects of fruits crushing and distillation 

time on yield and composition, ACSpublications, 49(1), 2001, 

118-123.  

Doi: https://doi.org/10.1021/jf001024s .PMID:11305249. 

8. Garcia YJ, Rodriguez-Malaver AJ and Penaloza, N, Lipid 
peroxidation measurement by thiobarbituric acid assay in 
rat cerebellar slices, Journal of Neuroscience Methods, 
144(1), 2005, 127-135.  

Doi : https://doi.org/10.1016/j.jneumeth.2004.10.018. 
PMID : 15848246. 

9. Zhang Y, Shen Y, Zhu Y and Xu Z, Assessment of the 

correlations between reducing power, scavenging DPPH 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Le
p

ti
n

 A
ct

iv
it

y(
n

g/
m

l)

Samples

AQUEOUS

METHANOLIC

http://www.globalresearchonline.net/
about:blank
https://doi.org/10.1093/oxfordjournals.aje.a115686.
about:blank
about:blank
https://doi.org/10.1093/protein/11.2.135.
https://doi.org/10.1159/000100426
https://doi.org/10.1038/oby.2008.50
https://doi.org/10.1021/jf001024s
about:blank
https://doi.org/10.1016/j.jneumeth.2004.10.018


Int. J. Pharm. Sci. Rev. Res., 65(2), November - December 2020; Article No. 17, Pages: 114-120                                          ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

120 
 

activity and anti-lipid-oxidation capability of phenolic 

antioxidants, LWT - Food Science and Technology, 63(1), 

2015, 569-574. 

Doi : https://doi.org/10.1016/j.lwt.2015.03.047.  

10. Abdelazim AA, Mahmoud A and Ramadan-Hassanien M F, 

Oxidative stability of vegetable oils as affected by sesame 

extracts during accelerated oxidative storage, Journal of 

Food Science and Technology, 50(5), 2013, 868–878.  

Doi : https://doi.org/10.1007/s13197-011-0419-8 . PMID : 

24425993. 

11. Brunzell JD,  Schwartz RS , Eckel RH and Goldberg AP,Insulin 
and adipose tissue lipoprotein lipase activity in humans; 
International Journal of Obesity, 5(6), 1981, 685-694. 
PMID:7033152. 

12. Stockert JC, Blazquez-Castro A, Canete M, Horobin RW and 
Villanueva A, MTT assay for cell viability: Intracellular 
localization of the formazan product is in lipid 
droplets,ActaHistochemica,114(8), 2012, 785-796.  

Doi: https://doi.org/10.1016/j.acthis.2012.01.006. PMID : 
22341561. 

13. Ehrhardt RA , Slepetis RM , Siegal-Willott J , Amburgh Van 
ME  , Bell AW  and Boisclair YR, Development of a specific 
radioimmunoassay to measure physiological changes of 
circulating leptin in cattle and sheep, Journal of 
endocrinology, 166(3), 2000, 519-52.  

Doi: https://doi.org/10.1677/joe.0.1660519. 

PMID :10974646.h11ttps://doi.org/10.1677/joe.0.1660519  

14. Yesilbursa D,Serdar Z,Serdar A,Sarac M,Coskun S. Lipid 
peroxides in obese patients and effects of weight loss with 

orlistat on lipid peroxides levels, International Journal of 
Obesity London, 29(1), 2005, 142-145.  

Doi: https://doi.org/10.1038/sj.ijo.0802794. 
PMID :15467775. 

15. J Songklanakarin, Techno Sci. l; The use of the stable free 
radical diphenylpicrylhydrazyl (DPPH) for estimating 
antioxidant activity. Molyneux, P, 26(2), 2004, 211-219. 

16. Singhai  M, Goyal R and Faizy A, Glutathione peroxidase 
activity in obese and non-obese diabetic patients and role of 
hyperglycemia in oxidative stress, Journal of MidlifeHealth , 
2(2), 2011, 72–76.  

Doi: https://doi.org/10.4103/0976-7800.92529. PMID : 
22408335. 

17. Barakat LAA and  Mahmoud RH ,The antiatherogenic, renal 
protective and immunomodulatory effects of purslane, 
pumpkin and flax seeds on hypercholesterolemic rats; North 
American Journal of Medical Sciences, 3(9), 2011, 411–417. 
Doi : https://doi.org/10.4297/najms.2011.3351. PMID : 
22362450. 

18. Asgharpour F , Pouramir M , Khalilpour A , Alamdar AS 
and Rezaei M , Antioxidant Activity and Glucose Diffusion 
Relationship of Traditional Medicinal Antihyperglycemic 
Plant Extracts, International Journal Molecular and Cellular 
Medicine, 2(4), 2013,169–176. PMID : 24551809. 

19. Fried S.K, Ricci M.R , Russell C.D and Laferrere B, Regulation 

of leptin production in humans, The Journal of Nutrition, 

130(12), 2003, 3127-3131.  

Doi : https://doi.org/10.1093/jn/130.12.3127s .PMID: 

11110887. 

 

Source of Support: None declared.  

Conflict of Interest: None declared. 

For any question relates to this article, please reach us at: editor@globalresearchonline.net  

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com   

 

 

http://www.globalresearchonline.net/
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1016/j.acthis.2012.01.006
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

