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Abstract 

  Diabetes mellitus is the common form of chronic diseases people have to search an alternative way 

of medications for the treatment due to high cost. Though there is no cure for diabetes, several types of 

treatments are available for healing the effect of this disease but currently nutritional approaches are being 

explored. Cocoa fruit the dried and fully fermented fatty bean is a source of chocolates is considered as a 

part of a healthy diet possesses antidiabetic activity. The present study was carried out to determine the 

phytochemical, antioxidant and antidiabetic activity of cocoa seed powder. Phytochemicals such as 

alkaloids, flavonoid, steroids and saponin were confirmed through the preliminary screening test. The 

antioxidant activity of cocoa seed powder showed increased potential effect and antidiabetic activity of 

65.75%. The enriched sample product of cocoa seed help in minimizing nutritional deficiencies enhanced 

the anti-diabetic activity. 
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Introduction 

  Diabetes mellitus is a chronic metabolic disorder which is characterized due to continual damage in 

β cells of pancreas and insulin insufficiency at the peripheral tissues (Martin et al., 2016). Insulin hormone 

is produced by β cells of pancreas if it is not produce properly hyperglycemia is persisted. The long term 

hyperglycemia is correlated to elevating dyslipidemia reactive oxygen species production and reducing 
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antioxidants. Despite the numerous medical treatments for diabetes, the usage of medicinal plants is used to 

manage diabetes without any side effects. Thus inquiring for a new form of medicinal compounds is 

important to overcome diabetic problems (Vishwakarma et al., 2010). 

 Generally phytomedicine obtained from plant extracts are being used to treat large variety of clinical 

diseases (Karyano et al., 2002). The medicinal plants contain a great variety of naturally occurring 

compounds such as polyphenols like flavonoid, glycosides and terpenoid are effective for treating Diabetes 

mellitus (Cetto and Wiedenfiend, 2001). The increased level of glucose in blood leading to oxidative stress 

may produce free radicals which damage the pancreas cells. The oxidation reaction inhibited by antioxidant 

rich compounds is having the power to reduce the risk of Diabetic complications (Ojewole, 2005). 

  The cocoa tree is one of the most world’s popular food products of chocolate an ancient name 

“kakawa” which translates into “Food of the Gods” (Pucciarelli and Grivetti, 2008).  Theobroma cacao is an 

ever green plant belongs to the family Malvaceae belongs to the genus Theobroma, part of the family 

Sterculiaceae (Ukpanukpong et al., 2019). The present investigation was carried out to analyze the 

phytochemical, antioxidant and anti-diabetic potentiality of cocoa fruit seed. 

Materials and Methods  

Collection & Processing of Sample 

 The Cocoa fruit samples collected from Kulasekharam were broken and the seeds were dried in sun 

light for two to three days, after three days the dried seeds were roasted for 10 mts. Finally, the roasted 

seeds were powdered by using mixer grinder and stored in an air tight container for further studies.  

Phytochemical Analysis  

 Preliminary qualitative analysis was carried out by using the standard procedure (Harbone, 1978). 

Antioxidant Activity - DPPH radical scavenging activity  

The free radical scavenging activity of the fractions was measured in vitro by 2, 2′- diphenyl-1-

picrylhydrazyl (DPPH) assay according to the standard method (Williams et al., 1995). 

 

Antidiabetic Proteinase Activity 

 The different concentrations of sample such as 62.5µg/ml - 500µg/ml from a stock concentration of 

10mg/ml were used for the study. The reaction mixture (2ml) containing 0.06mg trypsin, 1ml 20Mm 

TrisHCl buffer (pH 7.4) and 1ml test sample of different concentrations. The mixture was incubated at 37ºC 

for 5 minutes. Then 1ml of 0.8% (w/v) casein was added. 2ml of 70% per chloric acid was added to 

terminate the reaction. Cloudy suspension was centrifuged at 3000rpm for 10mts. The absorbance was 

measured using UV-Visible Spectrophotometer at 200nm (SL119, Systronics) against buffer as blank. 

 

Result & Discussion 
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Phytochemical Analysis 

The phytochemical analysis of cocoa seed powder extract showed the presence of alkaloids, 

flavonoid, steroids, phenols, saponin and reducing sugar whereas aqueous extract showed the presence of 

flavonoid, tannins and saponin (Table 1). The health promoting properties of cocoa were linked to their 

phenol compounds mainly flavonoid and a significant amount of procyanidin monomers namely catechin, 

epicatechin and tetradecamer also exhibited the powerful antioxidant and antidiabetic effects (Adamson et 

al., 1999; Rios et al., 2003 and Kelm et al., 2006). 

Table 1. Phytochemical Analysis of Cocoa seed Powder 

Phytochemicals Control Aqueous Extract 

Alkaloids + - 

Flavonoid + + 

Steroids + - 

Tannins - + 

Phenols + - 

Saponin + + 

Anthroquinone - - 

Reducing Sugar + - 

Terpenoid - - 

+ Presence     - Absence 

Antioxidant Activity 

Antioxidant activity of Cocoa Seed powder and aqueous extract were investigated based on their 

DPPH radical scavenging activity and their variations were noticed (Fig 1). Inhibition concentrations (IC50) 

of Cocoa Seed powder showed high percentage inhibition activity and slightly variations appeared in 

aqueous extract showed good inhibition activity when compared to standard ascorbic acid. T. cacao contain 

beta sitosterol and phytosterol has been rich antioxidants be utilized as an anti-diabetic, anti-hyperglycemic 

activity (Ceri et al., 2019, Oracz et al., 2014, Labib et al., 2013, Endrini et al., 2015 and Balamurugan et al., 

2011). For comparison, the most potent isolate obtained from cocoa pod husk using ethyl acetate extract 

yielded an EC50 value of 16.4-53.3 µg/ml (Umri et al., 2019).  

 

Figure 1: Inhibition of DPPH scavenging Assay 
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Values are expressed as mean ± SEM 

Anti-diabetic Inhibition of Proteinase Activity 

The antidiabetic activity of Cocoa seed powder assessed by inhibition of proteinase assay showed 

high potential of 65.75 at 50 mg/ml concentration (Fig: 2). Tomaru et al., (2007) reported that the Cocoa 

seed powder has the ability to prevent the development of diabetes is genetically inherited in diabetic rats. 

The earlier experimental evidence in obese-diabetic mice suggested that the cocoa prevents hyperglycemia 

(Corti et al., 2009). The consumption of dark chocolate and cocoa improves glucose metabolism including 

insulin resistance and sensitivity (Grassi et al., 2005). 

           Figure 2: Proteinase Inhibition Activity of Cocoa seed Powder 

 

Values are expressed as mean ± SEM 

Conclusion 

The present investigation concluded the phytochemical constituents of cocoa seed act as a promising 

herbal fruit especially for Diabetes because of its effectiveness and antioxidant potential. Further studies on 

therapeutic food products have to develop using cocoa fruit seed and it can be supplemented to diabetic 

patients to add health benefits.  

 

References 

0

20

40

60

80

100

20 40 60 80 100 IC50

Control

Aqueous

Standard

0

10

20

30

40

50

60

70

6.25 12.5 25 50

OD of test

OD of Control

% of Inhibition

http://www.jetir.org/


© 2022 JETIR November 2022, Volume 9, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 
 

 
JETIR2211547 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f361 

 

1. Adamson, G.E., Lazarus, S.A., Mitchell, A.E., Prior, R.L., Cao, G., Jacobs, P.H., Kremers, B.G., 

Hammerstone, J.F., Rucker, R.B., Ritter, K.A. (1999). HPLC method for the quantification of 

procyanidins in cocoa and chocolate samples and correlation to total antioxidant capacity. Journal of 

Agriculture and Food Chemistry. 47: 4184– 4188. 

2. Balamurugan, R., Duraipandiyan, V., Ignacimuthu, S. (2011). Antidiabetic activity of γ- sitosterol 

isolated from Lippianodiflora L. in streptozotocin induced diabetic rats. Eur. J. Pharmacol. 667, 410-

418. [CrossRef] [PubMed] 

3. Cerri, M., Reale, L., Zadra, C. (2019). Metabolite Storage in Theobroma cacao L. Seed: Cyto- 

Histological and Phytochemical Analyses. Front. Plant Sci. 10, 1599. [CrossRef] 

4. Cetto, A.A. and Wiedenfiend,H. (2001). Hypoglycemic effect of Cecropiaobtusifilia on STZ diabetic 

rats. Journal of Ethnopharmacology 78, 145-149. 

5. Corti, R., Flammer, A.J., Hollenberg, N.K. and Luscher, T.F. (2009). Cocoa and cardiovascular 

health. Circulation. 119: 1433-1441. 

6. Endrini, S., Rahmat, A., Ismail, P., Taufiq-Yap, Y.H. (2015). Cytotoxic effect of γ- sitosterol from 

Kejibeling (Strobilanthescrispus) and its mechanism of action towards c-myc gene expression and 

apoptotic pathway Med. J. Indones. 23, 203-208. [CrossRef] 

7. Farkes, I., (1980). Active principles of plants of traditional medicine as models of new drugs. Journal 

of Ethnopharmacology 2, 45-48. 

8. Grassi, D., Lippi, C., Necozione, S., Desideri, G. and Ferri, C. (2005). Short-term administration of 

dark chocolate is followed by a significant increase in insulin sensitivity and a decrease in blood 

pressure in healthy persons. Ame. J. Clin. Nutri: 81: 611-614. 

9. Karyano S., Kikuzaki, H., Fukutsuka, N., Mitani, T., Nakatani, N. (2002). Antioxidant activity of 

prune (Prunusdomestica L.,) constituents and a new synergist. J. Agri Food Chem. 50 (13): 3708-12. 

10. Kelm, M.A., Johnson, J.C., Robbins, R.J., Hammerstone, J.F. and Schmitz, H.H. (2006). High-

performance liquid chromatography separation and purification of cacao   (Theobroma cacao L.) 

procyanidins according to degree of polymerization using a diol stationary phase. Journal of 

Agriculture and Food Chemistry. 54: 1571–1576. 

11. Labib, R.M., Ayoub, N.A., Singab, A.B., Al-Azizi, M.M., Sleem, A. (2013). Chemical constituents 

and pharmacological studies of Lagerstroemia indica. Phytopharmacology, 4, 373-389. 

12. Martin, M.A.; Goya, L; Ramos, S.(2016). Antidiabetic actions of cocoa flavanols. Mol. Nutr. Food 

Res. 60, 1756-1769. [CrossRef] [PubMed] 

13. Ojewole, J.A. (2005). Hypoglycemic and hypotensive effects of Psidiumguajava Linn. (Myrtaceae) 

leaf aqueous extract. Methods Find ExpClinPharmacol (serial on the internet cite 2016 Dec 20); 27: 

689-695.  

14. Oracz, J., Nebesny, E., Zyzelewicz, D. (2014). Effect of roasting conditions on the fat, tocopherol and 

phytosterol content and antioxidant capacity of the lipid fraction from cocoa beans of different 

Theobroma cacao L. cultivars. Eur. J. Lipid Sci.Technol. 116, 1002-1014. [CrossRef] 

http://www.jetir.org/


© 2022 JETIR November 2022, Volume 9, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 
 

 
JETIR2211547 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f362 

 

15. Pucciarelli, D., and Grivetti, L. (2008). The Medicinal Use of Chocolate in Early North America 

Molecular Nutrition and Food Research, 52 (10); 1215-1227. 

16. Rios, L.Y., Gonthier, M.P., Remesy, C., Mila, I., Lapierre, C., Lazarus, S.A., Williamson, G. and 

Scalbert, A. (2003). Chocolate make increases urinary excretion of polyphenol-derived phenolic acids 

in healthy human subjects. American Journal of Clinical Nutrition. 77: 912-918. 

17. Tomaru M, Takano H, Osakabe N, Yasuda A, Inouse K.I. and Yangisawa. R. (2007). Dietary 

supplementation with cacao liquor proanthocyanidins prevents elevation of blood glucose levels in 

diabetic obese mice. Nutrition 23L: 351-355. 

18. Ukpanukpong, R.U., Eban, L.K., Olaluwoye, A.F., and Aigbadumah, P.O. (2019). Anti-diabetic 

activities of theobroma cacao ethanolic seed extract on streptozotocin induced diabetic wistar rats. 

International J. of Medicinal Research, vol. 4: 91-96. 

19. Umri, R.J., Maulana, I., Ginting, B. (2019). Antioxidant and cytotoxic activity of ethyl acetate 

extracts of cocoa pod husk (Theobroma cacao L.). IOP Conf. Ser. Earth Environ. Sci. 364, 012026. 

[CrossRef] 

20. Vertichevan, T. and Jegadeesan, M. (2002). Anti-diabetic activity of alcoholic extracts of Aervalanata 

(L) Jusss, ex Schultes in rats. Journal of Ethnopharmacology 80, 103-107. 

21. Vishwakarma, S.I., Rakesh, S., Rajani, M., Goyal, R.K. (2010). Evaluation of effect of aqueous 

extract of Enicostemmalittorale Blume. In streptozotocin induced type I diabetic rats. Indian J 

ExpBiol; 48: 26-30. 

22. Williams W.B., Cuvelier M.E., Berset, C. (1995). LebebmittelWissenTechn. Food SciTechnol 28: 25-

30. 

 

 

 

 

 

   

 

http://www.jetir.org/

