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ABSTRACT 

The objectives of this study was to examine the antioxidant activities of aqueous extracts of bark 

of Psidium guajava bellowing to family Myrtaceae, which is originated in Mexico and extends all 

over the South America, Europe, Africa and Asia. The Psidium guajava is used traditionally  for 

the treatment of various ailments like  antioxidant, hepatoprotective, anti-allergy, antimicrobial, 

antigenotoxic, antiplasmodial, cytotoxic, antispasmodic, cardioactive, anticough, antidiabetic, anti-

inflammatory and antinociceptive activities. For the antioxidant activity of aqueous extract of bark 

of Psidium guajava Linn, In-vitro and In-vivo methods are used. In-vitro assessment of the ability 

of the extract to scavenge the Hydrogen peroxide (H2O2) was determined with reference to the 

synthetic antioxidant vitamin C and ascorbic acid was used as standard antioxidants. The 

scavenging activity of plant extract on hydrogen peroxide was found similar as scavenging activity 

of vitamin C. The Psidium guajava showed the strong In-vitro antioxidant activity and exhibited 

over 86.01% inhibition at 12 µg/ml concentration. For In-vivo antioxidant activity catalase (CAT) 

enzyme level was used. CAT levels were measured in fresh liver tissue using ELISA. CAT in 

hepatic tissue compared to control group. CAT enzymes were significantly increased when treated 

with aqueous extract of bark of Psidium guajava. In human beings, the highest levels of CAT are 

found in the liver, kidney and erythrocytes, where it is believed to account for the majority of H2O2 

decomposition. These results show that the Psidium guajava could be considered as a natural 

antioxidant source. 

Keywords: Antioxidant activity, Psidium guajava Linn, catalase activity, Hydrogen peroxide, 

aqueous extract. 
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INTRODUCTION 

The Psidium guajava Linn is one of the most important crops belonging to genus Psidium and the 

Myrtaceae family 
1
. Psidium guajava is used as a traditional medicine in certain culture. Psidium 

guajava is originated in the tropical South America 
2
 and grows wild in Bangladesh, India

3
, 

Thailand, Brazil, Florida, West Indies, California and also in several other countries. The 

important guava-growing states in India are Uttar Pradesh, Bihar, Maharashtra, Assam, West 

Bengal and Andhra Pradesh 
4
. Guava is rich in antioxidants compounds and contains a high level 

of ascorbic acid ranging from 174.2 to 396.7 mg/100 g fresh fruit 
5
.  

Chemical Constituents 

Nutritional value of guavas are often included among super fruits, being rich in dietary fiber, 

vitamins A and C, folic acid; and the dietary minerals, potassium, copper and manganese. Having a 

generally broad, low calorie profile of essential nutrients, a single common guava fruit contains 

about four times the amount of vitamin C as an orange. The food value and contents of guava fruit 

is listed in the (Table 1) 
6, 7

 However, nutrient content varies across guava species. The barks are 

known to possess the longer amounts of vitamins and minerals and have such high levels of 

polyphenolic antioxidant 
8.

 Psidium guajava is also reported as anticancer, anti-inflammatory, 

hepatoprotective, anti-plasmodial, anti-diarrhea, anti-diabetic and antihypertensive activities like 

α-pinene and β-pinene, ellagic acid (Figure 1) 
9-12

. Guava has antioxidant properties attributed to 

polyphenols like Guavin B (Figure 2) found in its barks 
13

. 

Table 1: Common nutritional value of Psidium guajava. 

Sr. No. Nutritional value per 100 g 

1.  Energy 285 kJ (68 kcal) 

2.  Carbohydrates 14.32 g 

3.  Sugars 8.92 g 

4.  Dietary fiber  5.4 g 

5.  Fat 0.95 g 

6.  Protein 2.55 g 

7.  Vitamins 36-50 mg 

8.  Calcium  17.8-30 mg 
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Figure 1: Chemical structure of α-pinene and β-pinene, Ellagic acid. 

 

Guavin B 

Figure 2: Chemical structure of Guavin B as antioxidant activity. 

Many human diseases are caused by oxidative stress that results from imbalance between the 

formation and neutralization of pro-oxidants 
14

. Oxidative stress initiated by free radicals, such as 

superoxide anions, hydrogen peroxide, hydroxyl, nitric oxide and peroxy nitrite, play a vital role in 

damaging various cellular macromolecules. These include DNA molecules, proteins along with 

lipid peroxidation 
15

. The involvement of active oxygen and free radicals in the pathogenesis of 

certain human diseases, including cancer, aging and atherosclerosis is increasingly being 

recognized 
16

. However, human cells have an array of protecting mechanisms to prevent the 

production of free radicals and oxidative damage 
17

. 

These mechanisms include both enzymatic and non-enzymatic antioxidants such as superoxide 

dismutase, catalase, glutathione reductase, ascorbic acid and tocopherol 
18.

 Free radicals, especially 

the oxygen radical, superoxide, when formed could lead to the formation of other radicals. In fact, 
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the toxicity of O2˙ in living organisms is due to its conversion into OH˙ and reactive radical –metal 

complexes. Superoxide and hydrogen peroxide are converted into OH˙ and other reactive radical 

complexes through the iron-catalyzed Haber-Weiss reaction or the superoxide driven Fenton 

Reaction 
19- 21

. 

Protection against free radicals can be enhanced by ample intake of dietary antioxidants. 

Substantial evidence indicates that foods containing antioxidants and possibly in particular the 

antioxidant nutrients may be of major importance in disease prevention. There is, however, a 

growing consensus among scientists that a combination of antioxidants, rather than single entities, 

may be more effective over the long term. Antioxidants may be of great benefit in improving the 

quality of life by preventing or postponing the onset of degenerative diseases. In addition, they 

have a potential for substantial savings in the cost of health care delivery. 

Various methods are used to investigate the antioxidant property by both in-vivo and in-vitro 

methods. For In-vitro study Hydrogen Peroxide (H2O2) Scavenging Activity was performed and 

for In-vivo study catalase activity was used.  

MATERIALS AND METHOD 

Plant material 

The bark of Psidium guajava was collected in November 2015 from a local area of UTTHAN, 

Jhalwa, Allahabad, Uttar Pradesh, India. The Plant specimen is authenticated by “BOTANICAL 

SURVEY OF INDIA, ALLAHABAD”. Reference No. - 98642. 

Preparation of Extract 

The bark was dried under the shade, powdered with a mechanical grinder and passed through a 40 

mesh sieve. The successive solvent cold extraction method used to obtain various extracts 

including Petroleum ether, chloroform, ethyl acetate, ethanol and distilled water extracts. The 

solvents were removed from the extracts under reduced pressure by using a rotary vacuum 

evaporator. The percentage of yield of extract was obtained and is dissolved in their respective 

solvents for performed antioxidant activity. 

Animals 

Healthy, adult male Albino Wistar rats (100-200gm) were procured from the Central Drug 

Research Institute, Lucknow used for study. Housed individually in polypropylene cages, 

maintained under standard conditions (12 h light; and 12 h dark cycle; 23±2
о 

C, 50± 5%, relative 

humidity), they were fed with standard rat pellet diet. The Institutional Animal Ethics Committee 

approved the study. IAEC Number SIP- IAEC/001/09/16. 
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In vitro antioxidant activity 

Hydrogen peroxide scavenging activity 

Scavenging activity of hydrogen peroxide by the plant extract was estimated using the method of 

Ruch et al 
22

. Plant extract (4 ml) prepared in distilled water at various concentration was mixed 

with 0.6 ml of 4 mM H2O2 solution prepared in phosphate buffer (0.1 M pH 7.4) and incubated for 

10 min. The absorbance of the solution was taken at 230 nm against blank solution containing the 

plant extract without H2O2. The amount of hydrogen peroxide radical inhibited by the extract was 

calculated using the following equation: 

H2O2 radical scavenging activity = {(Abs control – Abs sample)/ (Abs control)} × 100 

Where; Abs control is the absorbance of H2O2 radical + phosphate buffer;  

Abs sample is the absorbance of H2O2 radical + sample extract or standard. 

In vivo antioxidant activity 

Determination of catalase activity 

The activity of catalase was assayed following the method described by Pari and Latha 
23.

 The 

percentage inhibition was evaluated following decrease in absorbance at 620 nm. The liver was 

homogenized in 0.01 M phosphate buffer (pH 7.0) and centrifuge at 5000 rpm. The reaction 

mixture consisted of 0.4 ml of hydrogen peroxide (0.2 M), 1 ml of 0.01 M phosphate buffer (pH 

7.0) and 0.1 ml of liver homogenate (10% w/v). The reaction of the mixture was stopped by adding 

2 ml of dichromate-acetic acid reagent (5% K2Cr2O7 prepared in glacial acetic acid). The changes 

in the absorbance was measured at 620 nm and recorded. Percentage inhibition was calculated 

using the equation: 

% catalase inhibition = [(normal activity – inhibited activity) / (normal activity)] × 100%. 

Statistical Analysis 

The data was represented as mean ± SEM. Results was analyzed by one way ANOVA followed by 

Dunnett’s multiple comparison tests using Graph pad instat 3.0 software. Results were expressed 

as the mean ± S.E.M. for statistical analysis of the data group means, were compared by one-way 

analysis of variance (ANOVA) followed by Tukey’s post-test for multiple comparisons. p < 0.001 

was considered to be statistically significant. 

RESULTS AND DISCUSSION 

In-vitro antioxidant activity 

Antioxidant activity of aqueous extract of bark of Psidium guajava according to the H2O2 

radical scavenging activity 
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In this study, Table 2 shows the antioxidant activity of the aqueous extract of bark of Psidium 

guajava evaluated through In-vitro test i.e. H2O2 radicals scavenging activity (Figure 3). Ascorbic 

acid was used as standard antioxidants in the scavenging activity of aqueous extract of bark of 

Psidium guajava on hydrogen peroxide Scavenging activity (Figure 4). The antioxidant activity of 

aqueous extract of bark of Psidium guajava was compared to Vitamin C (ascorbic acid) (Figure 5). 

Table 2: Hydrogen peroxide radical scavenging activity of aqueous extract of  Psidium 

guajava bark. 

Sample  Concentration (µg/ml)  % Inhibition    IC50 r
2 

 2 55.50 ± 0.0008   

 4 65.59 ± 0.001   

Aqueous extract 6 72.27 ± 0.002 1.940 0.974 

 8 81.10 ± 0.001   

 10 89.69 ± 0.001   

Vitamin C   1.900 0.991 

Each value represents the Mean, SD, ± SEM of six animals (n=6). r
2_ 

regression  coefficient. 

 

Figure 3: Hydrogen peroxide radical scavenging activity aqueous extract of bark Psidium 

guajava. 
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Figure 4: Hydrogen peroxide radical scavenging activity ascorbic acid. 

 

Figure 5: Compare study of aqueous extract of Psidium guajava bark with Ascorbic acid. 
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In-vivo antioxidant activity 

Antioxidant activity of aqueous extract of bark of Psidium guajava according catalase 

activity 

Table 3 shows the activity of CAT measured against silymarin treated group were significantly 

normalized the values. When the rats treated with the aqueous extract of bark of Psidium guajava 

then the antioxidant enzyme were significantly higher. 

Table 3: Effect of aqueous extract of bark of Psidium guajava on antioxidant activity in 

paracetamol induced rats. 

S. No. Groups CAT 

1 Normal control 46.03 ± 1.23** 

2 Silymarin 100 mg/kg + Paracetamol  41.26 ± 1.09 

3 Aqueous extract of bark of Psidium guajava 

150 mg/kg + Paracetamol 

40.02 ± 0.96** 

4 Aqueous extract of bark of Psidium guajava 

300 mg/kg + Paracetamol 

43.33 ± 1.64** 

5 Aqueous extract of bark of Psidium guajava 

450 mg/kg + Paracetamol 

45.42 ± 1.86** 

Each value represents the mean, SD, ± SEM of six animals, one way analysis of variance 

(ANOVA) followed by Dunnett’s test. Compared to standard **p<0.01. 

DISCUSSION 

Hydrogen peroxide is highly important reactive oxygen species because of its ability to penetrate 

biological membranes. However, it may be toxic if converted to hydroxyl radical in the cell by 

reacting with Fe
2+

 and possibly Cu
2+

 ions 
24

. This assay shows the ability of Psidium guajava to 

inhibit hydrogen peroxide in the reaction mixture. From the results, it appeared that activities of 

the plant extract were nearly the same with the reference compounds. This could be due to the 

presence of phenolic compounds that donate electron to H2O2 and thus neutralizing it to water 
25

. 

The enzyme antioxidant defense system is the nature protector against lipid peroxidation. For the 

In-vitro study hydrogen peroxide and for the In-vivo study CAT method is used respectively. 

These enzymes prevent generation of hydroxyl radical and protect the cellular constituents from 

oxidative damage 
26

. 

Herbal plants are known to contain a variety of antioxidants. Numerous substances have been 

suggested to serve as antioxidants 
27

. Ascorbic acid, known to act as antioxidant and it’s used as 

standard. The extract of Psidium guajava bark showed good free radical-scavenging activity 

depending on the concentration used. The higher the concentration used the higher the free radical-

scavenging effect. The antioxidant activities could be assayed by using several test systems. 
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Recent investigations showed differences between the test systems for the determination of 

antioxidant activity 
28

. Oxidation of lipids can also be brought about by other mechanisms such as 

photooxidation. In recent years, accumulated evidence has demonstrated that UV induced 

oxidative damage occurs through the formation of free radicals which damage cellular components 

29
. UV light can damage many tissue components including membrane phospholipids, proteins and 

nucleic acids. Cell membrane is the main target attacked by free radicals. The membranes of 

mitochondria and erythrocyte are easily oxidation induced by photodynamic and free radicals 
30

. 

Therefore, antioxidants can be used to protect the cells from UV induced cellular damage by 

hydrogen peroxide scavenging activity and catalase activity. In this study, aqueous extract of bark 

of Psidium guajava showed the strong antioxidant activity and exhibited over 86.01% inhibition at 

12 µg/ml concentration. In addition, the antioxidant activities of aqueous extract of bark of 

Psidium guajava shows correlated significantly with the H2O2 radical-scavenging activity (r = 

0.974, P < 0.01). 

CONCLUSION 

The results of the present study showed that aqueous extract of bark of Psidium guajava exhibited 

potent antioxidant activity. In the In-vitro antioxidant study, the hydrogen peroxide radical 

scavenging activity shows the good response compare to Ascorbic acid. The Psidium guajava 

showed the strong antioxidant activity and exhibited over 86.01% inhibition at 12 µg/ml 

concentration. Similarly in the In-vivo antioxidant study, for catalase activity dose levels of 150, 

300 and 450 mg/kg body weight were selected, in which 450 mg/kg body weight show more 

significant antioxidant activity than the 150 mg/kg and 300 mg/kg.so that the Psidium guajava is 

use for the further industrial studies. 

ACKNOWLEDGEMENT  

I am very much thankful to my guide Ms. Pallavi Tiwari and Shambhunath Institute of Pharmacy, 

Allahabad (U.P.) for providing best lab facilities necessary for completion of research project. 

REFERENCE  

1. Joseph B, Priya R. Review on nutritional, medicinal and pharmacological properties of 

Guava (Psidium guajava Linn). International Journal of Pharma Bio Science 2011; 2(1): 

53–69. 

2. Pathak RK, Ojha CM. Genetic resources of guava, Vol. I, Fruit Crops, Part 1, In; Advance 

in Horticulture [C]. Chadha KL, Pareek OP, editorss, Malhotra Publishing House, New 

Delhi, 1993; pp. 143–147.  

http://www.ajptr.com/


Mishra et. al., Am. J. PharmTech Res. 2017; 7(2)     ISSN: 2249-3387 

245 www.ajptr.com 

 

3. Heuzé V, Tran G, Bastianelli D, Lebas F. Guava (Psidium guajava). Feedipedia, a 

programme by INRA, CIRAD, AFZ and FAO. http://www.feedipedia.org/node/111 Last 

updated on October 27, 2015, 11:43. 

4. Bailey LH: The standard encyclopedia of horticulture [C]. Vol. II. Macmillan Co., New 

York. 1960, pp. 1415. 

5. Thaipong K, Boonprakob U, Crosby K, Cisneros-Zevallos L, Byrne DH. Comparison of 

ABTS, DPPH, FRAP, and ORAC assays for estimating antioxidant activity from guava 

fruit extracts. J Food Compos Anal 2006; 19: 669–675.  

6. Nutritiondata.com. "Nutrition facts for common guava". Retrieved August 17, 2010. 

7. Kamath JV, Nair Rahul, Ashok Kumar CK, Mohana Lakshmi S, Psidium guajava L: A 

review, International Journal of Green Pharmacy. 2008; 2(1): 9-12.  

8. Hassimotto NM, Genovese MI, & Lajolo FM. Antioxidant activity of dietary fruits, 

vegetables and commercial frozen fruit pulps. Journal of Agricultural and Food Chemistry. 

2005; 53(8): 2928–2935. 

9. Flores G, Dastmalchi K, Wu SB, Whalen K, Dabo AJ, Reynertson KA, et al. Phenolic-rich 

extract from the Costa Rican guava (Psidium friedrichsthalianum) pulp with antioxidant 

and anti-inflammatory activity. Potential for COPD therapy. Food Chemistry. 2013; 

141(2): 889–895. 

10. Ojowole JAO. Antiinflammatory and analgesic effects of Psidium guajava Linn 

(Myrtaceae) leaf aqueous extract in rats and mice. Methods & Findings in Experimental & 

Clinical Pharmacology. 2006; 28(7): 441–446. 

11. Roy CK, Kamath JV, Asad M. Hepatoprotective activity of Psidium guajava Linn leaf 

extract. Indian Journal of Experimental Medicine. 2006; 44(4): 305–311. 

12. Salib JY & Michael HN. Cytotoxic phenylethanol glycosides from Psidium guajava seeds. 

Phytochemistry. 2004; 65(14): 2091–2093. 

13. Begum S, Hassan SI, Ali SN, Siddiqui BS. Chemical constituents from the leaves of 

Psidium guajava. Nat Prod. Res. 2004; 18(2): 135-140. 

14. Hazra B, Santana B, Nripendranath M. Antioxidant and free radicals scavenging activity of 

Spondias pinnata. J. BMC. 2008; 8: 63. 

15. Polterat O. Antioxidants and free radical Scavengers of natural origin. Current Org. Chem. 

1997; 1: 415-440. 

http://www.ajptr.com/


Mishra et. al.,  Am. J. PharmTech Res. 2017;7(2)  ISSN: 2249-3387 

www.ajptr.com  246 

 

16. Moskovitz J, Yim MB, Chock PB. Free radicals and disease. Archives of Biochemistry and 

Biophysics. 2002; 397: 354–359. 

17. Chandra A, Samali S, Orrenius S. Triggering and modulation of apoptosis by oxidative 

stress. Free radical Biol. Med. 2000; 29: 323-333. 

18. Niki E, Shimaski H, Mino M. Antioxidant-free radical and biological defense. Gakkai 

Syuppn Center, Tokyo. 1994; 3-16. 

19. Goldstein SD, Meyerstein G, Czapski. The Fenton reagents. Free Radical Biology and 

Medicine. 1993; 15: 435-445. 

20. Fenton HJH. Oxidation of tartaric acid in the presence of iron. Journal of Chemical Society. 

1894; 65: 899-910. 

21. Koppenol WH. The centennial of the Fenton reaction. Free Radical Biology and Medicine. 

1993; 15: 645-651. 

22. Ruch RJ, Cheng SJ, Klaunig JE. Prevention of cytotoxicity and inhibition of intercellular 

communication by antioxidant catechins isolated from chinese green tea. Carcinogen. 1989; 

10: 1003-1008. 

23. Pari L, Latha M. Protective role of Scoparia dulcis plant extract on brain antioxidant status 

and lipid peroxidation in STZ diabetic male Wistar rats. BMC Complem. Altern. Med. 

2004; 4: 16. 

24. Gulcin I, Oktay M, Kirecci E, Kufrevioglu OI. Screening of anti- oxidant and antimicrobial 

activities of anise (Pimpinella anisum L) seed extracts. Food Chem. 2003; 83: 371 - 382. 

25. Mathew S, Abraham TE. In vitro antioxidant activities and scavenging effects of 

Cinnamomum verum leaf extract assayed by different methodologies. J. Food. Chem. 

Toxicol. 2006; 44: 198-206. 

26. Scott MD, Lubin BH, Zuo L, Kuypers FA. Erythrocyte defense against hydrogen peroxide: 

Preeminent importance of Catalase. J Lab Clin Med. 1991; 118: 7-16. 

27. Hollman PC,  Katan MB. Bioavailability and health effects of dietary flavonols in man. 

Toxicology Supplement. 1998; 20: 237–248. 

28. Schlesier K, Harwat M, Bo¨hm V,  Bitsch R. Assessment of antioxidant activity by using 

different in vitro methods. Free Radical Research. 2002; 36: 177–187. 

29. Zhang X, Rosenstein BS, Wang Y, Lebwohl M, Wei H. Identification of possible reactive 

oxygen species involved in ultraviolet radiation-induced oxidative DNA damage. Free 

Radical Biology and Medicine. 1997; 23: 980–985. 

http://www.ajptr.com/


Mishra et. al., Am. J. PharmTech Res. 2017; 7(2)     ISSN: 2249-3387 

247 www.ajptr.com 

 

30. Salet C, Moreno G. Photosensitization of mitochondria. Molecular and cellular aspects. 

Journal of Photochemistry and Photobiology. 1990; 5: 133–150. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/
mailto:editor@ajptr.com

