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also reported that Carica papaya leaves exhibits anti-tumor activity and
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investigation demonstrates the concentration of secondary metabolites in the
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colorimetric method, Bromocresol green colorimetric method and aluminum
chloride colorimetric method respectively.
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1. Introduction

Carica papaya Linn. (Caricaceae family) is a well-known tree for its nutritional value worldwide. It is
also known as paw-paw or papaya. It has economic value for its medicinal properties. The countries
like Sri Lanka, Malaysia and India, uses papaya leaf juice to treat thrombocytopenic conditions in
Dengue patients. In India the papaya leaf juice is used to increase the platelet count from ancient times.*

Different parts of papaya like seeds, fruits, latex and leaves are reported to have immunomodulatory
effects along with anti-ulcer properties® 3. The seeds of papaya fruits are effective to treat bleeding piles
and enlargement in liver and spleen* > 8, The stem bark of C. papaya is helpful in recovering from
hemolysis and jaundice®. The papaya leaf extract has shown wound healing and an antisickling
property”&°,

The countries like Lao, Cambodia, and Vietnam use latex of papaya to treat skin diseases like eczema
and psoriasis'® !, It is also reported to have antidiabetic, antimalarial, anticancer and antifungal
propertiest? 3 1415 Various in vitro studies on different parts of Carica papaya exhibit antioxidant
aCtiVityl6’ 17, 18, 19_

Carica papaya contains the enzyme papain in the fruits, stem and leaves. The seeds of papaya contain
oil rich in flavonoids and fruit contains monoterpenoids. Latex of C. papaya contains enzymes like
cysteine endopeptidases, chitinase, and glutaminyl cyclase?® 2L,

Papaya leaf extract is reported to contain carbohydrates, amino acids, sterols, saponin glycosides,
iridoids, flavonoids, phenolics, anthraquionones, triterpenes and alkaloids. C. papaya fruits contain
benzyl glucosinolate and benzy! isothiocyanate %°.

The leaves of papaya have been shown to contain many active components such as papain,
chymopapain, cystatin, tocopherol, ascorbic acid, phenolic acids (trans-ferulic acid, para-coumaric acid,
caffeic acid, vanillic acid), flavonoids (myricetin, kaempferol, quercetin), cyanogenic glucosides and
glucosinolates 21, Several reports are available for use of Carica papaya leaves in increasing blood
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platelet count in dengue hemorrhagic fever 2223, Recent studies also reported that Carica papaya leaves
exhibits antisickling, anti-tumor activity and immunomodulatory effects * 2526

2. Materials And Methods

All chemicals used were of analytical grade. Quercetin, Gallic acid, Atropine, anhydrous sodium
carbonate (Na-CO3), Aluminum chloride (AICIs), Folin—Ciocalteu reagent, Sodium nitrite (NaNO,),
Bromocresol green (BCG), sodium phosphate, Dragendorff’s reagent, mercuric chloride, potassium
iodide, iodine was purchased from Sigma—Aldrich. Ethanol, methanol, citric acid, hydrochloric
acid (HCI), sulfuric acid (H2SO4), chloroform, ammonia, glacial acetic acid, sodium hydroxide (NaOH)
was purchased from Merck.

Collection and authentication of plant

The leaves of Carica papaya were collected from a local area of Dehra, district Kangra (Himachal
Pradesh), India in the month of July-August, 2020 depending upon its easy availability. The leaves were
authenticated by Dr. Anjula Pandey, principal scientist at ICAR- National Bureau of Plant Genetic
Resources, National Herbarium of cultivated plants, New Delhi against a voucher specimen
NHCP/NBPGR/2013-24, NHCP/NBPGR/2013-25, NHCP/NBPGR/2013-23. The leaves were
thoroughly washed with water to remove the impurities and air dried.

Preparation of sample

The fresh leaves of Carica papaya were macerated with hydroalcoholic mixture for 24 hours with
occasional shaking. The extracts were then filtered and concentrated to dryness. The resultant extracts
were stored for further study.

Phytochemical screening

The hydroalcoholic extract of Carica papaya leaves were tested for the presence of alkaloids,
steroids, tannins, saponins and glycosides using reported methods?’. The qualitative results are
expressed as (+) for the presence and (—) for the absence of phytochemicals.

Quantitative analysis

Total phenolic content

Total phenolic content was analyzed using the Folin—Ciocalteu colorimetric method 23 293031 with some
modifications. Standard stock solution of 100pug/ml of Gallic acid was prepared by dissolving 10mg of
Gallic acid in methanol in 200ml volumetric flask.

Preparation of test solution:

1 ml from prepared C. papaya extract was taken in 25ml volumetric flask and 10ml water and 1.5ml of
Folin—Ciocalteu reagent (FCR) was added. The above mixture was kept for 5min and then 4ml of 20%
Na,COs was added and volume was made up to 25ml with distilled water and mixture was kept up to
30 min and absorbance of blue color was measured at 739nm.

From the stock solution of standard Gallic acid 0.5, 0.75, 1.0, 1.25, 1.5 and 1.75ml were taken which
gave 50, 75, 100, 125, 150, 175pg/ml concentration respectively. These solutions were taken in 25ml
volumetric flask and 10ml water and 1.5ml of FCR was added. The above mixture was kept for 5min
and then 4ml of 20% Na,CO; was added and volume was made up to 25ml with distilled water and
mixture was kept up to 30 min and absorbance of blue color was measured at 739nm using UV-visible
spectrometer Lab India, UV-3000+. Calibration curve of concentration vs. absorbance was plotted.
From the graph total phenolic content were measured.

Total flavonoid content
Total flavonoid content was analyzed using the aluminium chloride colorimetric method 32 **with some
modifications.

Preparation of Standard solution for Quercetin

Standard stock solution of Quercetin 1000 pg/ml was prepared by dissolving 10 mg of Quercetin in 10
ml ethanol. From stock standard solution, aliquots were prepared of concentration ranging 20 -
100pg/ml.

Sample preparation

An aliquot (1 ml) of extract was added to 10 ml volumetric flask containing 4 ml of distilled water. To
this 0.3 ml 5 % NaNO; were added. After 5 min, 0.3 ml 10 % AICIs was added. Then after 1 min, 2ml
of 1 M NaOH was added and the total volume was made up to 10 ml with distilled water. The solution
was mixed well and the absorbance was measured against prepared reagent blank at 510 nm using UV-
visible spectrometer Lab India, UV-3000+. The sample was analyzed in triplicates.
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Total alkaloid content

Total alkaloid content was quantified by bromocresol green colorimetric method®*. Bromocresol green
solution was prepared by dissolving 69.8 mg bromocresol green with 3 ml of 2N NaOH and 5 ml
distilled water and the solution was diluted to 1000 ml with distilled water.

Phosphate buffer solution (pH 4.7) was prepared by adjusting the pH of 2M sodium phosphate (71.6
gm NaHPOs in 1 L distilled water) to 4.7 with 0.2 M citric acid (42.02 gm citric acid in 1 L distilled
water). Atropine standard solution was made by dissolving 1 mg of pure Atropine in 10 ml distilled
water.

Preparation of standard curve

Accurately measured aliquots from 0.4 to 1.2 ml of Atropine standard solution was transferred to
different separatory funnels. Then 5 ml of pH 4.7 phosphate buffer and 5 ml of BCG solution was taken
and the mixture was shaken with extract with 1, 2, 3, and 4 ml of chloroform. The extracts were then
collected in 10 ml volumetric flask and then diluted to adjust solution with chloroform.

The absorbance of the complex in chloroform was measured at spectrum of 470 nm in UV-visible
spectrometer Lab India, UV-3000+ against the blank prepared as above but without Atropine.

3. Results and Discussion

Phytochemical screening
Table 1: Qualitative analysis of Carica papaya leaves

Sr. no. Tests Hydroalcoholic extract of C. papaya leaves
Carbohydrates +
Proteins +
Alkaloids +
Tannins and Phenolics +
Saponin glycosides -
Cardiac glycosides -
Anthraguinone glycosides -
Flavonoids +
Steroids -

O©Coo~NoOoTh,hwN -

The phytochemical screening of hydroalcoholic extract of C. papaya leaves shows the presence of
carbohydrates, proteins, alkaloids, flavonoids, tannins and phenolics.

Total Phenolic content
Estimation was carried out by taking Gallic acid as a standard and absorbance was taken on the UV-
visible spectrometer Lab India, UV-3000+.

Standard curve of Gallic acid
1
y =0,0044x + 0,0251

g 08 R? = 0,9963
S 06
S04
<0,

0

0 50 100 150 200
Concentration (ug/ml)

Fig. 1: Standard curve of Gallic acid

Total Phenolic content of hydroalcoholic extracts of Carica papaya leaves was found to be 13.06 + 0.8
% wiw.

Total flavonoid content

Total flavanoid content of hydroalcoholic extract of Carica papaya leaves was estimated by AICls
colorimetric method and the results was 0.2 £ 0.4 % wi/w.
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Standard Curve of Quercetin
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Fig. 2: Standard curve of Quercetin

Total alkaloid content
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Fig. 3: Standard curve of Atropine

Total alkaloid content of hydroalcoholic extract of Carica papaya leaves was estimated by Bromocresol
green colorimetric method and the results was 0.073 = 0.6 % w/w.

Table 2: Quantitative analysis of Carica papaya leaves

Quantitative analysis % wiw
Total Phenolics 13.06 £ 0.8
Total flavonoid 0.2+04

Total alkaloid 0.073+0.6

4. Conclusion

The Carica papaya is a known drug from the ancient times used for diseases like dengue, liver diseases.
The present study explores the phytochemical characteristics of Carica papaya leaves. This study was
carried over to evaluate its chemical attributes by modern scientific way.

In present study, the hydroalcoholic extract of Carica papaya leaves was evaluated for its constituents.
The study showed the presence of carbohydrates, tannins, phenolics, alkaloid, proteins and flavonoids.
The quantitative analysis showed the 13.06 + 0.8 % concentration of total phenolics, 0.073 £ 0.6 %
concentration of total alkaloid and 0.2 + 0.4 % concentration of total flavonoids.

References:

1. Zunjar V, Mammen D, Trivedi BM. Antioxidant activities and phenolics profiling of different parts of Carica
papaya by LCMS-MS. Natural Product Research 2011, 29(22): 2097-2099.

2. Gupta NK, Bansal SB, Jain UC, Sahare K. Study of thrombocytopenia in patients of malaria. Tropical
parasitology. 2013, 3(1):58-63.

- 1548 - Available online at: https://jazindia.com


https://jazindia.com/

3. Hewitt, H., Whittle, S., Lopez, S., Bailey, E. et al., Topical use of papaya in chronic skin ulcer therapy in
Jamaica. West Indian Medical Journal 2000, 49: 32-33.

4. Lim, T., Edible Medicinal and Non-Medicinal Plants: Volume 1, Fruits, Springer Science Business Media,
New York 2012, 693-717.

5. Krishna, K. L., Paridhavi, M., Patel, J. A., Review on nutritional, medicinal and pharmacological properties
of papaya (Carica papaya Linn.). Natural Product Radiance 2008, 7: 364— 373.

6. Lucas, T. P. The Most Wonderful Tree in the World, the Papaw Tree (Carica papaia), Carter-Watson,
Brisbane 1993.

7. Caninia A, Alesiania D, D’ Arcangelob G, Tagliatestab P. Gas chromatographymass spectrometry analysis of
phenolic compounds from leaf. Journal of Food Composition and Analysis 2007, 20: 584-590.

8. Seigler DS, Pauli GF, Nahrstedt A, Leen R. Cyanogenic allosides and glucosides from Passiflora edulis and
Carica papaya. Phytochemistry 2002, 60: 873-882.

9. Oduola, T., Adeniyi, F. A. A., Ogunyemi, E. O., Bello, I. S. et al., Antisickling agent in an extract of unripe
pawpaw (Carica papaya): is it real? African Journal of Biotechnology. 2006, 5: 1947— 1949.

10. Gunde, M. C., & Amnerkar, N. D. Nutritional, medicinal and pharmacological properties of papaya (Carica
papaya Linn.): a review. Journal of Innovations in Pharmaceuticals and Biological Sciences, 2016,
3(1): 162- 169.

11. Amenta, R., Camarda, L., Di Stefano, V., Lentini, F. et al. Traditional medicine as a source of new therapeutic
agents against psoriasis. Fitoterapia 2000, 71: S13-S20.

12.Wang, S., Meckling, K. A., Marcone, M. F., Kakuda, Y. et al. Can phytochemical antioxidant rich foods act
as anti cancer agents? Food Research International 2011, 44: 2545-2554.

13. Parle, M. Gurditta, Basketful benefits of papaya. International Research Journal of Pharmacy 2011, 2: 6-12.

14.Singh, D., Jaiswal, P., Kumar, P., Singh, V. Carica papaya Linn: a potential source for various health
problems. Journal of Pharmacy Research 2010, 3: 998-1003.

15. Thanaraj, T., Terry, L. A. Tropical Fruit Banana, Pineapple, Papaya and Mango, Cabi, Wallingford 2011

16. Srikanth, G., Babu, S. M., Kavitha, C. H. N., Rao, M. E. B. et al. Studies on in-vitro antioxidant activities of
Carica papaya aqueous leaf extract. Research Journal of Pharmaceutical, Biological and Chemical
Sciences 2010, 1: 59-65.

17. Vijay, K., Sriram, S. Antioxidant activity of seed extracts of Annona squamosa and Carica papaya. Nutrition
and Food Science 2010, 40: 403-408.

18. Mi Hee, Y., Sung Gyu, L., Hyo Gwon, I., In-Gyeong, C. et al. Antioxidant capacity and quinone reductase
activity of methanol extracts and fractions from papaya seed. Korean Journal of Life Science 2011, 21.:
775-782.

19. Oloyede, O., Franco, J., Roos, D., Rocha, J. et al. Antioxidative properties of ethyl acetate fraction of unripe
pulp of Carica papaya in mice. Journal of Microbiology, Biotechnology and Food Sciences 2011, 1:
409-425.

20. Tang, C. S. Benzyl isothiocyanate of papaya fruit. Phytochemistry 1971, 10: 117-121.

21.Pierson, J. T., Dietzgen, R. G., Shaw, P. N., RobertsThomson, S. J. et al. Major Australian tropical fruits
biodiversity: bioactive compounds and their bioactivities. Molecular

22. Nutrition and Food Research 2011, 56: 357-387.

23. Sathasivam K, Ramanathan S, Mansor SM, Haris MRMH, Wernsdorfer WH. Thrombocyte counts in mice
after the administration of papaya leaf suspension. Wien Klin Wochenschr. 2009, 121(3):19-22.

24. Nayak, B. S., Pereira, L. P., Maharaj, D. Wound healing activity of Carica papaya L. in experimentally
induced diabetic rats. Indian Journal of Expeimental Biology 2007, 45(8):739-743.

25.1maga, N. A., & Adepoju, O. A. Analyses of antisickling potency of Carica papaya dried leaf extract and
fractions. Journal of Pharmacognosy and Phytotherapy, 2010, 2(7): 97-102.

26. Nguyen TT, Parat M-O, Shaw PN, Hewavitharana AK, Hodson MP. Traditional aboriginal preparation alters
the chemical profile of Carica papaya leaves and impacts on cytotoxicity towards human squamous
cell carcinoma. PloS one. 2016, 11(2): e0147956

27.0tsuki, N., Dang, N. H., Kumagai, E., Kondo, A., lwata, S., & Morimoto, C. Aqueous extract of Carica
papaya leaves exhibits anti-tumor activity and immunomodulatory effects. Journal of
ethnopharmacology 2010, 127(3): 760-767.

28. Sapriadi, S., & Artanti Ziliwu , Y. . (2022). The Effect of Effectiveness Online Registration System at the
Outpatient Polyclinic During the Covid-19 Pandemic . Jurnal Perilaku Kesehatan Terpadu, 1(1), 1-7.
Retrieved from https://hasmed.org/index.php/Jupiter/article/view/31

29. Khandelwal K.R., Preliminary Phytochemical Screening, Practical Pharmacognosy, Nirali Prakashan, 149-
156.

30. Velioglu, Y.S., Mazza, G., Gao, L., Oomah, B.D. Antioxidant activity and total phenolics in selected fruits,
vegetables, and grain products. Journal of Agricultural and Food Chemistry 1998, 46: 4113-4117.

31.Cai, Y.Z., Luo, Q., Sun, M., Corke, H. Antioxidant activity and phenolic compounds of 112 traditional Chinese
medicinal plants associated with anticancer. Life Sciences 2004, 74: 2157-2184.

32. Chlopicka, J., Pasko, P., Gorinstein, S., Jedryas, A., Zagrodzki, P. Total phenolic and total flavonoid content,
antioxidant activity and sensory evaluation of pseudocereal breads. LWT - Food Science and
Technology 2012, 46: 548-555.

- 1549 - Available online at: https://jazindia.com



https://jazindia.com/

Quantitative Analysis of Phytoconstituents of Hydroalcoholic Extract of Carica Papaya Leaf

33. Cetkovic G, Canadanovic J, Djilas S, Savatovic S, Mandic A and Tumbas V. Assessment of polyphenolic
content and in vitro antiradical characteristics of apple pomace. Food Chemistry 2008, (109); 340-347.

34.Chang, C., Yang, M., Wen, H., Chern, J. Estimation of total flavonoid content in propolis by two
complementary colorimetric methods. Journal of Food and Drug Analysis 2002, 10: 178-182.

35. Stankovic, M.S. Total phenolic content, flavonoid concentration and antioxidant activity of Marrubium
peregrinum L. extracts. Kragujevac Journal of Science 2011, 33,: 63-72.

36.Ajanal M., Gundkalle M. B., Nayak S. U. Estimation of total alkaloid in Chitrakadivati by UV-
spectrophotometer. Ancient Science of Life 2012, 31(4): 198-201.

- 1550 - Available online at: https://jazindia.com


https://jazindia.com/

