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ABSTRACT 
 
Carica papaya is not left out among plants reported to be of herbal and therapeutic 
importance. Hence, this study investigates the effect of ingestion of Carica papaya 
seeds on weight gain and growth in growing Sprague Dawley rats. The study involves 
40 growing rats (95.0 ± 10.0 grams) within the ages of 7 ± 1weeks. They were divided 
into four groups of two stages; A (control; n = 5), B (n = 10), C (n = 10) and D (n = 10). 
The rats were fed varying doses of powdered Carica papaya seed (6, 8, 10grams). 
Animal weights were measured before and after acclimatization (2 weeks); after three 
weeks (acute; Stage 1); and 6 weeks (chronic; Stage 2). The data obtained were 
compared using the ANOVA at P ≤ 0.05 level of significance. At all stages of weight 
determinations, Group A, B, C and D presented body weight gain from the preceding 
weight. Comparatively, those of Group B, C and D were lower during the pre-treatment 
periods (3 weeks and 6 weeks) and presented the most retarded growth impact in a 
dose depended fashion. The observations suggest Carica papaya seeds may have 
weight reduction potentials and may induce growth retardation. 
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_____________________________________________________________________ 
 
INTRODUCTION  
 
The genus Carica papaya Linn (pawpaw) is the most widely cultivated and best known species of the four genera 
that belongs to a small family called Caricaceae (Krishna et al., 2008). In Nigeria, pawpaw is one of the most 
popular and economically important fruit tree grown and consumed for its nutritional content (Baiyewu and Amusa, 
2005). Its ripe fruit is cooked as soup with melon seeds and other spices (Gill, 1992). According to Puangsri, et al. 
(2005), the seeds account for about 16 % of the fruit weight and each made up of sarcotesta and endosperm. 
 
Several medicinal properties have been attributed to the fruit and seed extracts of Carica papaya which include; 
anti- ulcer (Hewitt et al., 2002), anti-fertility (Lohiya, et al., 2008), antibacteria (Emeruwa, 1982) and nephro-
protective (Olagunju, et al., 2009) effects. As well as its use in the treatment of urinogenital disorder (like 
trichomoniasis) (Calzada et al., 2007) and as a diuretic (Sripanidkulchai et al., 2001). Previous human studies have 
shown that Carica papaya slows down the heart beat and reduce blood pressure (Gupta et al., 1990). 
 
On the other hand, the increase prevalence of obesity in the general population has become an issue of public 
concern. Interestingly, Krishna et al. (2008) has suggested that Carica papaya is a preferred fruit for obese people 
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considering weight reduction due to its comparative low calories content. Hence, judging by the fact that as many as 
80% of the world’s population depend on traditional medicines for their health care (Azaizeh et al., 2003), and the 
growing interest in alternative therapies with economic considerations, we hypothesize that adding Carica papaya 
seed to diet might influence weight. This study therefore, investigates the effect of graded doses of unripe Carica 
papaya seeds powder on body weight and growth performance in growing Sprague Dawley rats. 
 
MATERIALS AND METHODS  
 
Experimental Animals: Forty Sprague Dawley rats of 7 ± 1 week old and weights ranging from 95.0 g to 105.0g 
and comparable sizes were procured from the animal house of the College of Medicine, Ambrose Alli University, 
Ekpoma, Nigeria. They were moved to the site of the experiment at No. 23 St. Mary Street, Ekpoma, where they 
were allowed 2 weeks of acclimatization. 
 
Substance of Study: Unripe Carica papaya was collected from the premises of the animal house, College of 
Medicine, Ambrose Alli University, Ekpoma, and authenticated by a botanist in the Department of Botany, Faculty 
of Natural Science, Ambrose Alli University, Ekpoma.  
 
Substance Preparation: The outer peel of unripe Carica papaya was removed and the seeds obtained and sun dried. 
The dried seeds were then crushed into fine powder using electric blender. The fine powder was measured using 
Electric Balance (Denver Company, USA, 200398. IREV.CXP-3000) and packaged in small plastic envelopes and 
then stored pending usage. 
 
The feeds (grower mesh) produced by Grand Cereals Ltd, a subsidiary of UAC of Nigeria Plc, Jos, Plateau State, 
were weighed using a goat scale weighing balance (China). 
 
For the purpose of this study, pellets were prepared by adding measured quantity of Carica papaya to feed (grower 
mesh) to add up to 50 grams as described by Nwaopara et al. (2011). 
 
Animals Grouping: The experiment involved two stages; stage one (1) which lasted a period of 3 weeks (acute test) 
and stage (2) which lasted a period of 6 weeks (chronic test). The animals were assigned into eight groups of 5 rats 
each: Group A1 and A2 served as the acute and chronic control respectively. Group B1, C1 and D1 served as the 
acute test while group B2, C2 and D2 served as the chronic test. 
 
Experimental design: The animals were weighed on the first day of the acclimatization period and fed 50 grams of 
feed with water giving ad libitum. They were housed in well ventilated labeled wooden cages at the site of the 
experiment. The cages were designed to secure the animals properly especially from wild animals/insects and 
cleaned daily. 
 
Administration : The preliminary studies, animal acclimatization, ingredients procurement (Carica papaya 
preparation and production), actual animal experiment and evaluation of results, lasted from October, 2011 to 
February, 2012. However, the actual administration of Carica Papaya to the test animals lasted for 6 weeks (acute: 3 
weeks; chronic: 6 weeks). 
. 
Stage 1 administration: Group A1 (control group) received 50.0g of feed and distilled water alone. Test Groups B1 
to D1 received as follows; 44.0g feed, distilled water plus 6g of CP; 42.0g feed, distilled water plus 8g of CP; 40.0g 
feed, distilled water plus 10g of CP respectively. Stage 2 administration: All the groups in stage two received as 
stated for stage 1; the difference is that the feeding period lasted for six weeks unlike stage 1 which lasted for 3 
weeks.  
 
Sample Collection and Analysis: Weight was measured before and after acclimatization, similar weight 
measurements were done at the end of the acute and chronic treatment periods and the average recorded 
accordingly. 
 
The growth performance and feed utilization of the rats were determined at the end of the experiment as described 
by Steffens (1981) as in Dada and Ikuerowo (2009). 
 
The obtained data were then subjected to statistical analysis using SPSS (version 17). The test groups’ values were 
compared with the values of the control group using ANOVA (LSD) at 95% level of confidence. 



 

Anthonio Research Center © 2012   26  Bankole et al., IJHPR; 1 (1): 24 - 29 

 
RESULTS 
 
Table 1 presents the summary of notable physical observations and average feed consumption rate during and at the 
end the study. The test groups presented change in fur colour compared to the control and that before the study. On 
the other hand, there were no comparable changes in behavior pattern, skin surfaces on the feet, hand, tail, mouth, 
ears and eyes. Similarly, fecal nature (output, texture and quantity) were not different in the entire groups. However, 
one death was recorded in group A2. An unexplainable (idiopathic) dead occur in the control of stage 2 (A2). The 
feed intake was observed to be higher in the test group particularly in groups D1 and D2, though this observation 
was not statistically significant (p>0.05). 
 

Table 1: Notable physical observations and average feed consumption of rats fed Carica papaya 
 

 
Observations Stage 

Control Group A Test groups 
B (6g CP) C (8g CP) D (10g CP) 

Fur colour 1 
  2 

- 
- 

- 
+ 

+ 
++ 

+ 
++ 

Behavioral 1 
Changes                2 

- 
- 

- 
- 

- 
- 

- 
- 

skin surfaces 1 
changes                2 

- 
- 

- 
- 

- 
- 

- 
- 

Diarrhea   1 
  2 

+ 
- 

+ 
- 

- 
- 

- 
- 

Death  1 
  2 

_ 
+ (1) 

_ 
_ 

_ 
_ 

_ 
_ 

Feed intake 1 
(day-1Gp-1) 2 

42.37±4.22 
41.11±4.72 

44.31±3.12 
42.31±5.22 

44.63±4.71 
44.31±3.19 

46.17±3.37 
45.53±4.11 

 
Key: + = present; - = negative; CP= Carica papaya; Gp= group 

 
 
Table 2 shows the body weight changes in the test groups. Although at every stage of the weight determinations, the 
entire groups (A1/A2, B1/B2, C1/C2 and D1/D2) presented body weight gains. Body weights were similar in the 
control and tests groups at baseline (before acclimatization) and after acclimatization. However, variations in body 
weight gain were observed between the control and test rats. Comparatively, these body weight variations were 
significant in group D1 (134.13 ± 5.25g), C2 (152.25 ± 2.71g) and D2 (151.25 ± 4.56g). 
 
 

Table 2: body weight changes of rats fed graded doses of Carica papaya at various interval. 
 

Stages of weight 
measurement 

Control Group A Test groups 

B (6g CP) C (8g CP) D (10g CP) 
Weight. Before 
Acclimatization 

102.85 ± 4.98a 101.39 ± 5.17a 103.97 ± 5.33a 100.68 ± 6.68a 

Weight. After 
Acclimatization 

112.71 ± 5.09a 111.25 ± 2.76a 111.75 ± 4.98a 113.25 ± 3.11a 

Weight. After acute 
ingestion CP 

140.86 ± 6.26a 137.00 ± 4.99ab 137.38 ± 4.41ab 134.13 ± 5.25b 

Weight. After chronic 
ingestion of CP 

160.86 ±8.11a 155.75 ± 6.09ab 152.25 ± 2.71b 151.25 ± 4.56b 
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Values are mean ± SD, Wt= weight; CP= Carica papaya; value in a row with different superscripts are significantly 
different at P <0.05. 

 
Table 3 presents the growth performance and feed conversion rate (FCR) of rats acutely and chronically fed unripe 
Carica papaya seeds diet. While weights gain (WG), percentage weight gain (%WG) and average daily growth 
(ADG) decreased with increased dosage of Carica papaya seeds, feed conversion ratio increased. In addition, while 
weight gain and percentage weight gain increase with time (acute versus chronic), average daily growth and feed 
conversion ratio (FCR) decreased with time. 
 

Table 3: Growth performance and feed conversion of rats fed graded doses of Carica papaya at various 
interval. 

 
Parameters 
  Stage 

Control Group 
A 

Test groups 

B (6g CP) C (8g CP) D (10g CP) 
Wt. gain  1 
(g)  2 

28.15 
48.15 

25.75 
44.50 

25.63 
40.50 

20.88 
38.00 

% weight gain 1 
  2 

24.98 
42.72 

23.15 
40.00 

22.94 
36.24 

18.44 
33.55 

Average daily 1 
growth (g) 2 

1.34 
1.15 

1.23 
1.06 

1.22 
0.96 

0.99 
0.90 

Feed conversion 1 
ratio  2 

1.51 
0.85 

1.72 
0.95 

1.74 
1.09 

2.21 
1.20 

 
Wt. gain= final wt. - initial wt.; % weight gain = (final wt. - initial wt. / initial wt.) x 100; Average daily growth (g) 
= final wt. - initial wt. / number of days; Feed conversion ratio = feed intake (g)/ body weight gain (g); initial wt.= 

Wt after acclimatization. 
 
DISCUSSION 
 
The present results show that dietary inclusions of unripe seed powder of Carica papaya decreases the weight gain 
and growth rate of growing Sprague Dawley rats. As earlier reported by Afolabi et al. (2011) and Adeneye and 
Olagunju (2009) on weight. Similarly, fetal weight has been reported to depreciate in Carica papaya ingestion 
(Oderinde et al., 2002; Raji et al., 2005) and was suggested it may adversely effect fetal development (Raji et al., 
2005). 
 
The mechanism of this decrease in weight gain by the ingestion of Carica papaya seed is yet to be determined. 
However, in the study of Afolabi et al. (2011) the decrease in body weight was reported to be due to the food or 
water rejection caused by their reduced palatability, diet-induced anorexia, or systemic toxicity as reported by 
Abdulazeez, et al. (2009). Interestingly, the result of the study shows that the best overall growth response 
(combination of WG, %WG and ADG) was obtained in the control group even when it was observed that group D1 
and D2 (fed 10g CP) had the most FCR. In accordance to this finding, weight loss without decreased feed intake has 
been documented (Wight et al., 1987). The decrease in growth performance at high FCR appeared to have affected 
weight gain negatively; and the degree to which this factor contributed to this effect is dose and duration dependent 
as shown by the result of this study (table 2 and 3). Hence, our findings support the suggestion by Krishna et al. 
(2008) that Carica papaya seed may be considered as weight reducing regimen. The inhibition of lipoprotein lipase 
activity, increased energy expenditure, inhibition of nutrient absorption from the gastrointestinal tract, and 
suppression of the appetite (Dyer, 1994) are some likely reasons for the reductions in body weight and growth 
retardation upon feeding on unripe Carica papaya seed. 
 
Furthermore, considering the linkages between obesity and hypertension, diabetics and hyperlipidemia (Modan et 
al., 1985; NCEP, 1990), a clue may be drawn. This is based on the fact that Carica papaya seed and fruit is a 
popular herbal remedy for traditional antidiabetic (Danese et al., 2006; Gbolade, 2009), antihypertensive (Eno et al., 
2000), and antihyperlipidemic theraphy. (Banerjee et al., 2006). Similarly, a recent study revealed that Carica 
papaya is an intermediate glycemic index food (Robert et al., 2008), which may explain the weight reduction and 
possibly growth retardation with increased consumption. 
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Based on our findings therefore, Carica papaya may increase feed intake and feed conversion ratio, but this does not 
translate into enhanced growth rate and weight gain.  
 
ACKNOWLEDGEMENT 
 
We acknowledge the assistance provided by the research staff at the Animal Farm/Research Laboratory of Anthonio 
Research Center, Ekpoma-Nigeria, and those of the Department of Morbid Anatomy/Forensic Medicine, Obafemi 
Awolowo University, Ife-Nigeria, towards the success of this study. 
 
REFERENCES 
 
Abdulazeez, M., Ameh, A., Ibrahim, D., Ayo, S., Joseph, O. and Ambali, S.F. (2009). Effect of fermented seed 
extract of Carica papaya on litters of female Wistar rats (Rattusnorvegicus). African J. Biotech., 8 (5): 854-857. 
 
Adeneye, A.A. and Olagunju, A.J. (2009). Preliminary hypoglycemic and hypolipidemic activities of the aqueous 
seed extract of Carica papaya Linn. in Wistar rats. Biology and Medicine, Vol. 1 (1): 1-10. 
 
Afolabi, I.S., Akuiyibo, S.M., Rotimi, S.O. and Adeyemi, A.O. (2011). In vivo evaluation of lipid and antioxidants 
qualities of Carica papaya seed oil. Journal of Natural Products, Vol. 4: 125-135. 
 
Azaizeh, H., Fulder, S., Khalil, K. and Said, O. (2003). Ethnomedicinal knowledge of local Araba practitioners in 
the Middle East Region. Fitoterapia. 74: 98-108. 
 
Baiyewu, R.A. and Amusa, N.A. (2005). The Effect of temperature and Relative Humidity on pawpaw fruit rot in 
South- Western Nigeria. World. J. Agric. Sci., 1(1): 80-83. 
 
Banerjee, A., Vaghasiya, R., Shrivastava, N., Podn, H. and Nivsarkas, M. (2006). Anti-hyperlipidemic affect of 
Carica papaya L. in sprague dawley rats. Niger J Nat Prod Med; 10:69-72. 
 
Calzada, F., Yépez-Mulia, L. and Tapia-Contreras, A. (2007). Effect of Mexican medicinal plant used to treat 
trichomoniasis on Trichomonas vaginalis trophozoites. J Ethnopharmacol; 113(2):248-251. 
 
Cherian T. (2000). Effect of papaya latex extract on grand and non gravid rat uterian preparations in vitro. J. 
Enthnopharmacol; 70: 205 – 212. 
 
Dada, A.A. and Ikuerowo, M. (2009): Effects of ethanolic extracts of Garcinia kola seeds on growth and 
haematology of catfish (Clarias gariepinus) broodstock. African Journal of Agricultural Research Vol. 4 (4), pp. 
344-347. 
 
Danese, C., Esposito, D., D'Alfonso, V., Cirene, M., Ambrosino, M. and Colotto, M. (2006): Plasma glucose level 
decreases as collateral effect of fermented papaya preparation use. Clin Ter; 157(3):195-198. 
 
Dyer, R.  (1994): Traditional treatment of obesity: Does it works? Baillieres Clin Endocrinol. Metab.  8: 661–688. 
 
Emeruwa, A.C. (1982): Antibacterial substance from Carica papaya fruit extract. J. Nat. Prod. 45: 123-127. 
 
Eno, A.E., Owo, O.I., Itam, E.H. and Konya, R.S. (2000): Blood pressure depression by the fruit juice of Carica 
papaya (L.) in renal and DOCA-induced hypertension in the rat. Phytother Res; 14(4):235-239. 
 
Gbolade, A.A. (2009): Inventory of antidiabetic plants in selected districts of Lagos State, Nigeria. J 
Ethnopharmacol; 121(1):135-139. 
 
Gill, L.S. (1992): Carica papaya L. In: Ethnomedicinal uses of plants in Nigeria. Benin City: UNIBEN Press, pp: 57 
- 58. ISBN: 978-2027-20-0. 
 
Gupta, A., Wambebe, C.O. and Parsons, D.L. (1990): Central and cardiovascular effects of the alcoholic extract of 
the leaves of Carica papaya. International Journal of Crude Drug Research, 28(4): 257-266. 
 



 

Anthonio Research Center © 2012   29  Bankole et al., IJHPR; 1 (1): 24 - 29 

Hewitt, H., Wint, Y. and Talabere, L. (2002): The use of papaya on pressure ulcers. Am J Nurs. 102(12): 73-77. 
 
Krishna, K.L., Paridhavi, M. and Jagruti, A.P. (2008): Review on nutritional, medicinal and pharmacological 
properties of Papaya (Carica papaya Linn.). NPR, 7: 364-373. 
 
Lohiya, N.K., Manivannan, B., Goyal, S. and Ansari, A.S. (2008): Sperm motility inhibitory effect of the benzene 
chromatographic fraction of the chloroform extract of the seeds of Carica papaya in langur monkey (Presbytis 
entellus entellus). Asian J. Androl., 10(2): 298-306. 
 
Modan, M., Halkin, H., Almog, S., Lusky, A., Eshkol, A., Shefi, M., Shitrit, A. and Fuchs, Z. (1985): 
Hyperinsulinemia: A link between hypertension, obesity and glucose intolerance. The Journal of Clinical 
Investigations, 75(3): 809-817. 
 
National Cholesterol Education Program Expert Panel, 2001. Executive summary of the third report of the National 
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults (Adult Treatment Panel III). Journal of American Medical Association, 285: 2486-2497. 
http://jama.ama-assn.org/cgi/reprint/285/19/2486  
 
Nwaopara A.O., Akpamu U, Izunya A.N., Oaikhena G.A., Okhiai O., Anyanwu L.C., Idonije B.O. Oyadonghon 
G.P. (2011). The effect of Yaji meat sauce consumption on cerebellar neurons of white albino rats. Current Research 
Journal of Biological Sciences; 3(4): 308 – 312. 
 
Oderinde O, Noronha C, Oremosu A, Kusemiju T, Okanlawon OA (2002). Abortifacient properties of aqueous 
extract of Carica papaya (Linn) seeds on female Sprague-Dawley rats. Niger. Postgraduate Med. J. 9(2): 95-98.  
 
Olagunju, J.A., Adeneye, A.A., Fagbohunka, B.S., Bisuga, N.A., Ketikus, A.O., Benebo, A.S., Olufowobi, O.M., 
Adeoye, A.G., Alimi M.A. and Adeleke, A.G. (2009): Nephroprotective activities of the aqueous extract of Carica 
papaya Linn. In carbontetrachloride induced renal injured wistar rats: a dose and time dependent study. Biol. and 
Med., 1: 11-19. 
 
Puangsri, T., Abdulkarim, S.M. and Ghazali, H.M. (2005): Properties of Carica papaya L. (Papaya) seed oil 
following extractions using solvent and aqueous enzymatic methods. J. Food Lipids, 12: 62-76. 
 
Raji Y, Morakinyo OA, Akinsomisoye OS, Oloyo KA, Esegbue-peter PRC. and Olufedekemi TK (2005). 
Evaluation of the abortifacient properties of chloroform extract of Carica papaya L. seed in female Albino rats. 
Inter. J. Pharm; 2 (1): 20 – 23.  
 
Robert, S.D., Ismail, A.A., Winn, T. and Wolever T.M. (2008): Glycemic index of common Malaysian fruits. Asia 
Pac J Clin Nutr; 17(1):35-39. 
 
Sripanidkulchai, B., Wonqpanich, V., Laupattarakasem, P., Suwansakri, J. and Jirakulsomchok. (2001): Diuretic 
effects of selected Thai indigenous medicinal plants in rats. J. Ethnopharmacol., 75; 185-190 
 
Steffens, W. (1981): Protein utilization by rain-bow trout (Salmon gairdneri) and carp (Cyprinus carpio): A review. 
Aqua. 23: 337 – 345. 
 
Wight, P. A. L., Sharon, D. W. F., Wells, J. W. and Mawson, R. (1987): Role of glucosinolates in the causation of 
liver hemorrhages in laying hens fed water-extracted or heat-treated rapeseed cakes. Rev. Vet. Sci;. 43, 313 - 319. 
 
AUTHORS’ CONTRIBUTIONS  
 
Bankole J.K. supervised this study. Dikibo E. and Onokhua V. actively took charge of the daily experimental animal 
care, substance administration to test animals, and data collection; while Eidangbe AP, Aremu AO and 
Uhumnwangho EJ, provided the necessary technical and financially assistance. All the authors contributed towards 
the successful presentation of this report.  


