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ABSTRACT 
 

Aim: To evaluate biosynthesis of hydroxy citric acid mediated zinc nanoparticle and its antioxidant 
and cytotoxic activity 
Introduction: Hydroxy citric acid is a chemical that is found in fruit rinds of Garcinia cambogia, 
Garcinia indica, and Garcinia atroviridis. Hydroxy citric acid is used to improve exercise 
performance and weight loss. Hydroxy citric acid can cause nausea, digestive tract discomfort, and 
headache when used short-term. Long-term safety is unknown.Zinc oxide nanoparticles are 
nanoparticles of zinc oxide that have diameters less than 100 nanometers. Zinc nanoparticles have 
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a large surface area relative to their size and high catalytic activity. The exact physical and 
chemical properties of zinc oxide nanoparticles depend on the different ways they are synthesized. 
zinc oxide nanoparticles have also been shown to exhibit strong protein adsorption properties, 
which can be used to modulate cytotoxicity, metabolism or other cellular responses. 
Materials and Methods: Evaluation of anti-oxidant was done by DPPH activity and evaluation of 
cytotoxic activity was done by brine shrimp lethality assay. Colour changes was noted in evaluation 
of cytotoxic activity 
Results: The antioxidant activity was exhibited well at higher doses when compared to standard, 
but there was only 40% of cytotoxicity achieved which indicates its potential.Cytotoxic activity 
reveals that the drug showed a very good result at a concentration of  25 ul it showed a 40% of 
lethality thereby showing  that Hydroxycitric acid medicated zinc oxide nanoparticles shows a 
potent activity when compared to that with the standard. 
Conclusion: The study concludes that hydroxy citric acid shows good antioxidant and cytotoxic 
activity. 
 

 
Keywords: Antioxidant; cytotoxicity; DPPH; garcinia; hydroxy citric acid; zinc oxide. 
 

1. INTRODUCTION 
 
Hydroxycitric acid (HCA) is a derivative of citric 
acid that is found in a variety of tropical plants 
including Garcinia cambogia and Hibiscus 
sabdariffa [1].There are four isomers, (+)- and (-
)-hydroxycitric acid, and (+)- and (-)-allo-
hydroxycitric acid. The (-)-hydroxycitric acid 
isomer is the one found in Garcinia [2]. 
Laboratory and animal studies of HCA have 
produced results that indicate a potential for 
modulation of lipid metabolism [3]. However, a 
clinical study has demonstrated that HCA has no 
effect in terms of weight loss or reduction of fat 
mass [4]. A meta-analysis published in 2010 
revealed that gastrointestinal adverse effects 
were twice as likely for users of hydroxycitric 
acid. The use of HCA is contraindicated in 
patients suffering Colitis or Inflammatory Bowel 
Disease [5]. In a study in Zucker rats, which are 
genetically predisposed to obesity, Garcinia 
cambogia extract containing HCA showed that 
high doses led to significant suppression of 
epididymal fat accumulation, but also had high 
testicular toxicity [6]. However, this study has 
been criticized because of possible 
contamination of the HCA used and various 
design flaws [7]. Researchers at the University of 
Houston reported hydroxycitrate is capable of 
dissolving calcium oxalate crystals, a component 
of human kidney stones. Recent studies (2019) 
shows kidney stones are layered and the stones 
may form and dissolve by time. The researchers 
believe the effect could lead to the development 
of new drugs for human kidney stones [8,9]. HCA 
is usually marketed as a weight loss supplement 
either alone or in combination with other 
supplements. Some authors have suggested that 
HCA causes weight loss by competitively 

inhibiting the enzyme adenosine triphosphatase-
citrate-lyase [10]. G. cambogia's suggested 
mechanism of action in obesity involves HCA-
inhibiting lipogenesis, increase in lipid oxidation, 
and reduction of food intake [11] HCA 
competitively inhibits adenosine triphosphate-
citrate (pro-3S)-lyase, an extra-mitochondrial 
enzyme that plays a role in fatty acid 
biosynthesis [12]. 
 
Zinc oxide nanoparticles are nanoparticles of 
zinc oxide that have diameters less than 100 
nanometers. They have a large surface area 
relative to their size and high catalytic 
activity.ZnO is a wide-bandgap semiconductor 
with an energy gap of 3.37 eV at room 
temperature [13]. ZnO nanoparticles are believed 
to be one of the three most produced 
nanomaterials, along with titanium dioxide 
nanoparticles and silicon dioxide nanoparticles 
[14]. The most common use of ZnO 
nanoparticles is in sunscreen. They are used 
because they reflect ultraviolet light but are    
small enough to be transparent to visible                      
light [15]. They are also being investigated                      
to kill harmful microorganisms in packaging                 
[16] and in UV-protective materials such as 
textiles [17]. Many companies do not label 
products that contain nanoparticles, making it 
difficult to make statements about production and 
pervasiveness in consumer products [18]. 
Recent studies have shown that ZnO 
nanoparticles exhibit a high degree of cancer cell 
selectivity with the ability surpass the therapeutic 
indices of some commonly used 
chemotherapeutic agents in similar ex vivo 
studies [19]. ZnO nanoparticles have also been 
shown to exhibit strong protein adsorption 
properties, which can be used to modulate 



cytotoxicity, metabolism or other cellular 
responses [20]. 
 

2. MATERIALS AND METHODS
 
2.1 Biosynthesis of Hydroxycitric

Mediated Zinc Nanoparticles
 

100 mg of  hyaluronic acid is mixed and 
dissolved with 30 mM of 100 mL zinc 
sulphate solution and then it was  kept in the 
orbital shaker for 24- 72hrs until the color 
change was observed [Fig. 1], which
indication of nanoparticle synthesized.
 

2.2 Evaluation of Antioxidant Activity
 
DPPH (2,2-diphenyl-1-picrylhydrazyl) is a 
stable free radical which reacts with 
compounds that can donate a hydrogen 
atom. It contains stable lipophilic free 
radical, nitrogen centered with purple color. 
DPPH acts as free radical which induces 
oxidation. The anti-oxidant can donate an 
electron to DPPH radical and change in 
absorbance at 517 nm will follow. There was a 
color change to pale yellow gradually.2 ml of  
extract was added to five test tubes. 50% of the 
methanol solution (buffer), 0.1mm of DPPH 
solution was added to five test tubes in a 
different concentration ranging from 10
The mixture was then incubated for 30 minutes in 
a dark place at room temperature. The 
absorbance value was spectrophotometrically 
analyzed at 517 nm. The blank used was 
methanol solution. Methanol solution mixed with 
0.1 mM of DPPH solution was used as a control. 
Ascorbic acid was used as a standard. The IC
value (minimum inhibitory concentration)
calculated. Percentage of inhibition was 
estimated using the equation, 
 

 

 
Fig. 1. Image showing the biosynthesis of hydroxy citric acid mediated zinc nanoparticles
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picrylhydrazyl) is a                 
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compounds that can donate a hydrogen                     
atom. It contains stable lipophilic free                     
radical, nitrogen centered with purple color. 
DPPH acts as free radical which induces 

oxidant can donate an 
electron to DPPH radical and change in 

llow. There was a 
color change to pale yellow gradually.2 ml of  
extract was added to five test tubes. 50% of the 
methanol solution (buffer), 0.1mm of DPPH 
solution was added to five test tubes in a 
different concentration ranging from 10-50 ul. 

e was then incubated for 30 minutes in 
a dark place at room temperature. The 
absorbance value was spectrophotometrically 

nm. The blank used was 
methanol solution. Methanol solution mixed with 
0.1 mM of DPPH solution was used as a control. 

scorbic acid was used as a standard. The IC50 

value (minimum inhibitory concentration) was 
calculated. Percentage of inhibition was 

% Inhibition = Absorbance of control 
Absorbance of sample x 100 / Absorbance of 
control. 
 

Colour change was recorded before and after 
incubation. 

 
2.3 Cytotoxicity Activity 
 
Brine shrimp eggs were added to saline water in 
a hatching chamber. After 24 hours, exactly 10 
hatched larvae (nauplii) were suspended in 6 
wells containing 10 ml of saline
Different concentrations being 5 µL, 10 µL, 15 
µL, 20 µL and 25 µL of the nanoparticles 
synthesised was dispersed in each well with the 
last well as a control (without any nanoparticles). 
Post 24 hours, the number of surviving nauplii 
were counted and recorded.  
 

3. RESULTS AND DISCUSSION
                      

3.1 Antioxidant Activity 
 
In this study the antioxidant activity was 
assessed in five different concentrations of 
reaction mixture from 10 μL,20 μL,30 μL,40 μL 
and 50 μL. Antioxidant activity of different 
percentages of inhibition of oxidation such as 
52%, 63%,71%,85% and 90%.Which plant 
extract mediated by copper nanoparticle at 50 μL 
of concentration exhibited a high antioxidant 
activity of 90%. 
 

3.2 Cytotoxic Activity 
 

Cytotoxic activity reveals that the drug showed a 
very good result at a concentration of  25ul it 
showed a 40% of lethality thereby showing  that 
Hydroxycitric acid medicated Zinc Oxide 
nanoparticles shows a potent activity.
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Fig.  2. Graph showing the 

 

 
Fig. 3. Graph showing cytotoxic activity of 

4. CONCLUSION 
 
The study shows that at 40 microliters , it shows 
good antioxidant effect and at 20 microlitres it 
shows good cytotoxicity. So if the conce
are increased further, it shows much better 
results.  The study concludes that hydroxy citric 
acid shows good antioxidant and cytotoxic 
activity and it can be evaluated for further 
studies. 
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Fig.  2. Graph showing the antioxidant activity of hydroxy citric acid mediated 
nanoparticles 

Fig. 3. Graph showing cytotoxic activity of hydroxy citric acid mediated zinc nanoparticles

 

The study shows that at 40 microliters , it shows 
good antioxidant effect and at 20 microlitres it 
shows good cytotoxicity. So if the concentrations 

, it shows much better 
results.  The study concludes that hydroxy citric 
acid shows good antioxidant and cytotoxic 
activity and it can be evaluated for further 

ACKNOWLEDGEMENT 
 
The authors are thankful to Saveetha Dental 
College for providing a platform to express our 
knowledge and for the support to conduct the 
study. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Yamada T, Hida H, Yamada Y. Chemistry, 
physiological properties, and microbial 
production of hydroxycitric acid. 
Microbiology and Biotechnology
977–982. 

 
 
 
 

; Article no.JPRI.59850 
 
 

 

ydroxy citric acid mediated zinc 

 

anoparticles 

The authors are thankful to Saveetha Dental 
College for providing a platform to express our 
knowledge and for the support to conduct the 

Authors have declared that no competing 

Yamada T, Hida H, Yamada Y. Chemistry, 
physiological properties, and microbial 
production of hydroxycitric acid. Applied 
Microbiology and Biotechnology. 2007;75: 



 
 
 
 

Shankar et al.; JPRI, 32(26): 108-112, 2020; Article no.JPRI.59850 
 
 

 
112 

 

2. Jena BS, Jayaprakasha GK, Singh RP, et 
al. Chemistry and Biochemistry of (−)-
Hydroxycitric Acid fromGarcinia. Journal of 
Agricultural and Food Chemistry. 2002;50: 
10–22. 

3. Shara M, Ohia SE, Schmidt RE, et al. 
Physico-chemical properties of a novel (–)-
hydroxycitric acid extract and its effect on 
body weight, selected organ weights, 
hepatic lipid peroxidation and DNA 
fragmentation, hematology and clinical 
chemistry, and histopathological changes 
over a period of 90 days. Molecular and 
Cellular Biochemistry. 2004;260:171–186. 

4. Heymsfield SB, Allison DB, Vasselli JR, et 
al. Garcinia cambogia (Hydroxycitric Acid) 
as a Potential Antiobesity Agent. JAMA. 
1998;280:1596. 

5. Onakpoya I, Hung SK, Perry R, et al. The 
Use ofGarciniaExtract (Hydroxycitric Acid) 
as a Weight loss Supplement: A 
Systematic Review and Meta-Analysis of 
Randomised Clinical Trials. Journal of 
Obesity. 2011;2011:1–9. 

6. Saito M, Ueno M, Ogino S, et al. High dose 
of Garcinia cambogia is effective in 
suppressing fat accumulation in developing 
male Zucker obese rats, but highly toxic to 
the testis. Food and Chemical Toxicology.  
2005;43:411–419. 

7. Burdock G, Bagchi M, Bagchi D. Garcinia 
cambogia toxicity is misleading. Food and 
Chemical Toxicology. 2005;43:1683–1684. 

8. Chung J, Granja I, Taylor MG, et al. 
Molecular modifiers reveal a mechanism of 
pathological crystal growth inhibition. 
Nature. 2016;536:446–450. 

9. Roongpisuthipong C, Kantawan R, 
Roongpisuthipong W. Reduction of 
adipose tissue and body weight: Effect of 
water soluble calcium hydroxycitrate in 
Garcinia atroviridis on the short term 
treatment of obese women in Thailand. 
Asia Pac J Clin Nutr. 2007;16:25–29. 

10. Downs BW, Bagchi M, Subbaraju GV, et al. 
Bioefficacy of a novel calcium–potassium 
salt of (−)-hydroxycitric acid. Mutation 
Research/Fundamental and Molecular 

Mechanisms of Mutagenesis. 2005;579: 
149–162. 

11. Mattes RD, Bormann L. Effects of (-)-
hydroxycitric acid on appetitive variables. 
Physiol Behav. 2000;71:87–94. 

12. Garcinia cambogia (hydroxycitric acid) as a 
potential antiobesity agent: A randomized 
controlled trial. Complementary Therapies 
in Medicine. 1999;7:260. 

13. Kumar SS, Venkateswarlu P, Rao VR, et 
al. Synthesis, characterization and optical 
properties of zinc oxide nanoparticles. 
International Nano Letters; 3. Epub ahead 
of print; 2013.  
DOI: 10.1186/2228-5326-3-30 

14. Keller AA, McFerran S, Lazareva A, et al. 
Global life cycle releases of engineered 
nanomaterials. Journal of Nanoparticle 
Research; 15. Epub ahead of print; 2013. 
DOI: 10.1007/s11051-013-1692-4 

15. Kessler R. Engineered Nanoparticles in 
Consumer Products: Understanding a 
NewIngredient. Environmental Health 
Perspectives; 119. Epub ahead of print; 
2011.  
DOI: 10.1289/ehp.119-a120 

16. Iosub CŞ, Olăreţ E, Grumezescu AM, et al. 
Toxicity of nanostructures—a general 
approach. Nanostructures for Novel 
Therapy. 2017;793–809. 

17. Wang L, Ryan AJ. Introduction to 
electrospinning. Electrospinning for Tissue 
Regeneration. 2011;3–33. 

18. Vance M, Kuiken T, Vejerano E, et al. 
Nanotechnology in the real world: 
Redeveloping the nanomaterial consumer 
products inventory. nano Online.  
DOI: 10.1515/nano.bjneah.6.181 

19. Hanley C, Layne J, Punnoose A, et al. 
Preferential killing of cancer cells and 
activated human T cells using ZnO 
nanoparticles. Nanotechnology. 2008;19: 
295103. 

20. Horie M, Nishio K, Fujita K, et al. Protein 
Adsorption of Ultrafine Metal Oxide and Its 
Influence on Cytotoxicity toward Cultured 
Cells. Chemical Research in Toxicology. 
2009;22:543–553. 

 

© 2020 Shankar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/59850 


