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Abstract

In other to improve livestock production and curb the losses from diseases occurrence in livestock animals,

livestock producers resort to the use of antimicrobials as growth promoters which help to inhibit the growth of
disease-causing organisms. Freshly harvested pawpaw leaves were extracted using three solvents: ethanol,

methanol and n-hexane and their phytochemicals determined using standard procedure. The inhibitory
activities of the exiracts at low (200ppm) and high (1000ppm) concentrations against Aspergillus nigerand
Escherichia coli were also determined. It was observed from the resulls that alkaloid, flavonoid, saponin,

tannin and cardiac glycosides were pre-sent while anthraquinone was absent. The percentage yield of
Dphenols using methanol (0.115%) and ethanol (0.214%) solvents were similar but lower than n-hexane yield
(0.450%). Also the yield of flavonoid using methanol (0.700%) is significantly (P<0.05) higher than the yield
using other solvents. The yield of phenols using methanol (0.480%,) and ethanol (0.470%) solvents were
identical but higher than n-hexane yield (0.400%). At low concentration, it was observed that the inhibitory
concenfrations of pawpaw leaf extract against bacteria by control, sireptomycin (1.2cm) is significantly
higher (P<0.05) but similar to the extract using methanol solvent (1.1cm). Methanol extract inhibition is also
similar to ethanol (1.0cm) but higher than n-hexane (0.0cm). At high concentration, the inhibitory activity of
the ethanol extract (1.2cm) was significantly (P<0.05) higher than the control (0.7cm) and the least observed
in n-hexane (0.0cm) extract. The inhibitory concentrations of pawpaw leaf extract against fungi Aspergillus
niger at low (2.2cm) and high (2.2cm) concentrations, the methanol extract was observed to be significantly
(P<0.05) higher than other extracts including control.The results suggest that using methanol-extracted
pawpaw leaf as alternatives to synthetic antibiotic in animal production is effective against microbial
organisms. Thus the occurrence of resistance to antibiotic or its residues on animal products will be reduced.
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Introduction sinigrin glycosides (Adam ef al., 2014).The fresh
The presence of antimicrobial-resistant non- green extract act as anti septic and dried leaves are
pathogenic commensal bacteria on farms is best as atonic and blood purifier (Nwofia et al.,
considered a problem, as it provides a pool of 2012). There is need, therefore, to determining the
transferable resistance genes (Defrancesco et al., phytochemical composition and investigate the
2004). Also there is the problem of residual anti microbial properties ofCarica papayaleaves
effects of drugs on animal products as well as against pathogenic fungi (4spergillus niger) and
high cost of the drugs.However, available bacteria (Escherichia coli) using different
evidence indicates that indigenous health solvents: ethanol, n-hexane, methanol extracts.
practices inoluding medicinal plants are still

being used to handle animal health problems in Materials and Methods

all livestock production systems (Maeda- Plant collection and identification: Fresh samples
Machang'u et al., 1997, Minja, 1999). Several of pawpaw leaves were collected at the back of the
chemicals are found in different parts of pawpaw Department of Amnimal science, Faculty of
(Carica papaya) the leaves, the stems and fruits. Agriculture and Forestry, University of badan.
Large amounts of latex are found in the leaves, Experimental area: The extractions,
stem and fruits (Adam er al., 2014). The latex phytochemicals amalysis and antimicrobial
known as vegetable pepsin is rich in papain and activities were carried out at the Department of
chymopapain. It also has proteins like Animal Science laboratories, University of Tbadan.
linamarase, protease inhibitors, and chinitasis. The extraction process: The leaves were cleaned
The leaves contain glycoside carposide, cardiac with tap water and later with distilled water, then
glycosides, tannins, flavonoids, saponins, chopped on a cutting board before loading into the
alkaloids, anthraquinones, steroids, reducing soxhlet apparatus. Three solvent (methanol,
sugars, cardenolides and phenolics compounds ethano! and n-hexane) were used for the
while the seeds contain myrosinase, caricin and extractions.
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Phytochemical screening methods: A portion of
the concentrated extract was used for the
screening tests, both qualitative and quantitative
analyses using standard procedure as described
by Edeoga et al. (2005).

Preparation of bacterium and fungus seeded
plates: Prepared NA and PDA that has been
sterilized were poured into sterile petri- dishes at
45°C. The pathogenic organisms of interest
(Echerichia coli and Aspergillusniger) were then
picked and spread thinly and evenly on the
prepared NA and PDA plates using a flame cork
borer of 5mm diameter size, 6 holes were
punched into the seeded plate (one in each
hexagonal of the plate). The Agar plugs were
trapped in the cork-borer which was emptied into
disinfectant. The cork borer was flamed before it
was used for another organism inside another
petri-dish and the plugs were removed and
emptied into disinfectant solution before
discarding and 200 ppm (low) and 1000 ppm
(high) of extracts concentrations were used in the
puncture holes for inhibitions

Measurement of zone of inhibition: The diameter
of the zone of inhibition or clear zone surrounding
the well was measurec using a ruler. The readings
were taken in triplicate as suggested by Zaria e/ al.
(1995). The average was taken to represent the
zone of inhibition.

Statistical analysis: Data obtained were subjected
to analysis of variance using SAS (2008). Means
were separated using Duncan’s Multiple Range
Test (DMRT) of the above software package

Results and Discussion

The result of qualitative analysis of
phytochemical constituents of pawpaw leaf
extract is shown in Table 1. The pawpaw leave
extracts using methanol, ethanol and n-hexane
solvents have tannin, saponin, phenol, cardiac
glycoside, flavonoids and alkaloids. The
methanol extract has shown to contain more
saponin (++) than the ethanol and n-hexane
extract. Meanwhile none of the solvent extracts
has anthraquinone. The presence of tannin,
saponin, flavonoids, alkaloids, phenols in the
ethanol, methanol and n-hexane extract of
pawpaw leaves is in agreement with research
work by Doughari (2006) while the absence of
anthraquinone in the present study contradicts the
findings of Doughari (2006) but in accordance
with the research work carried out by Ajani ef al.
(2013). Isela et al. (2014) reported that the
presence or absence of metabolites may be due to
differences in polarity of the solvents used for the
extraction.

726

The quantitative analysis of phytochemicals
constituents of pawpaw leaves is reported on
Table 2. The percentage yield of phenols using
methanol (0.115%) and ethanol (0.214%)
solvents were similar (P>0.05) but lower than n-
hexane yield (0.450%). Also the yield of
flavonoid using ethanol (0.500%) is similar to n-
hexane (0.480%) but significantly (P<0.05) lower
than the yield using methanol (0.700%). The
percentage yield of phenols using methanol
(0.480%) and ethanol (0.470%) solvents were
similar (P>0.05) but higher than n-hexane yield
(0.400%). Brun ef al. (1993) concluded that the
quantity of chemical substances varies in the fruit,
latex, leaves, and roots and varies with the
extraction method, age of the plant part, and the
cultivarand sex of the tree.

The inhibitory concentrations of pawpaw leaf
extract against bacteria are shown on Table 3. At
low concentration, the zone inhibited by control,
streptomycin (1.2 cm) is significantly higher
(P>0.05) but similar to the extract using methanol
solvent (1.1cm). Methanol extract inhibition is
also similar to Ethanol (1.0 cm) but higher than n-
hexane (0.0 cm).

At high concentration, the inhibitory activity of
the ethanol extract (1.2 cm) was significantly
(P<0.05) higher than the control (0.7 cm) and the
least observed in n-hexane (0.0 cm) extract.

The results from Table 4 showed the inhibitory
concentrations of pawpaw leaf extract against
fungi Aspergillus niger. Atlow (2.2 cm) and high
(2.2 cm) concentrations, the methanol exiract was
observed to be significantly (P<0.05) higher than
other extracts including control. Thus, the
methanol extract has the highest inhibitory
activity against Aspergillus niger.

From these results, the methanol extracted
pawpaw leaf, at a low concentration was observed
to have better inhibitory activity against the test
bacteria and fungus. The result of the methanolic
extract is in compliance with the findings of
Anibijuwon and Udeze (2009) that the methanolic
extract of pawpaw leaf has a high antimicrobial
property at low concentration.

The n-hexane extract did not inhibit any
antibacterial activity at low and high
concentration which means thai n-hexane
extraction of pawpaw leaf is not effctive against
the test bacterium and fungus. However this result
contradicts the findings of Chandra #f al. (2011)
who reported that the n-hexane extrac: of pawpaw
leaves possess antibacterial activitics. This may
be because of the hot extraction used in this study
as against the cold extraction used in the study by
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. Chandraetal. (2011).

Conclusion

The results suggest that using methanol-extracted
pawpaw leaf as alternatives to synthetic antibiotic
in animal production is effective against
microbial organisms at low (200 ppm)
concentration. Thus the occurrence of resistance
to antibiotic or its residues on animal products
will be reduced.

Demonstration of antibacterial activity against
the test isolates is an indication that there is
possibility of sourcing alternative antibiotic
substances and scientific bases for the local usage
of pawpaw plant extracts for the development of
newer antibacterial agents.

References
Adam, A., Mohammed, A. and Mohamed, S.
" (2014). Carica papaya is as a source
natural medicine and its utilization in
selected pharmaceutical application.
Int.J. Pharm. pharmaceutical Sci. 6(1)

Ajani, E. O., Bamisaye, F. A. and Minari J. B
(2013). Prospects of Ethnobotanical
Uses of Pawpaw (Carica papaya) J.
Med. Plants Studies 1(4):

Anibijuwon, 1. I. and Udeze, A. O. (2009).
Antimicrobial Activity of Carica
Papaya (Pawpaw Leaf)
on Some Pathogenic Organisms of
Clinical Origin from South-Western
Nigeria. Ethnobotanical Leaflets 13:
850-64

Brun, R., Kaminsky, M., Wagh, F. (1993).
Comparative studies on antimicrobial
properties of extracts of fresh and dried
leaves of Carica papaya (L) on clinical
bacterial and fungal isolates. J.
Ethnopharmacol 55:1-11

Chandra, C., Ghosh, A., Chatterjee, S. K.,
Bhattacharjee, I. (2011). Antibacterial
activities of some plant extracts used in
Indian traditional folk medicine. Asian
Pacific J. Tropical Biomedicine S165-
S169.

Defrancesco, K. A., Cobbold, R. N., Rice, D.
H., Besser, T. E. and Hancock, D. D.
(2004). Antimicrobial resistance of
commensal Escherichia coli from dairy
cattle associated with recent
multiresistant salmonellosis outbreaks.
Vet. Microbiol.98: 55-61

727

Doughari, J. H. (2006). Antimicrobial activity of
Tamarindus indica Linn.Tropical J.
Pharm. Res. 5(2): 592-603

Edeoga H.O., Okwu D.E. and Mbaebie
B.0O. (2005). Phytochemical
constituent of some Nigeria medicinal
plants. Ar. J. Biotechnol. 4(7): 658-
688

Isela, E. Juarez-Rojop, Carlos, A. Tovilla-
Zarate, Dora, E. Aguilar-Dominguez,
Luis, F. Roa-de la Fuente, Carlos, E.
Lobato-Garcia, Jorge, L. Ble-Castillo,
Leonor, Lopez-Meraz, Juan, C. Diaz-
Zagoya, Deysi, Y. Bermudez-Ocana

o

(2014). Phytochemical screening and -

hypoglycemia activity of Carica papaya
leaf in streptozotocin-induced diabetic
rats. Brazilian J. Phamacognosy 24(3):
341-347. ,

Maeda-Machang'n, A. D., Mutayoba,S. K.,
Laswai, G. H., Kurwijila, R. V.,and
Kimambo, E. S., Kondela, A. and Kessy,
H. (1997). Local Knowledge in animal
health in different livestock production
systems in Tanzania. TVA Journal 16:230-
255.

Minja, M. M. J. (1999). The Maasai wonder
plants: A paper presented in at 'people and
Plants' workshop held in Arusha at TPRI
15-18 March

Nwofia, G.E., Ogimelukwe, P. and Eji, C.
(2012). Chemical composition of leaves,
fruit, pulp and seed in some morpho types
of C. papaya Lorphotypes. Int. J. Med.
Arom. Plant2:200-206

SAS, (2008). Statistical Analysis System,

SAS users guide: statistics. SAS institute inc.
cary,N.C.USA.

Zaria L.T., Akiniyi, J.A. and Mshelia, E. H.
(1995): Antimicrobial screening
aqueous extract of five plants used folk
medicine in Nigeria. West African J.
Biol. Sc.3(5):21-26



Proc. 41st Conf. Nig. Soc. for Ani. Prod. 20-24 March, 2016. Federal University of Agriculture, Abeokuta, Ogun State, Nigeria

Table 1: The results of qualitative analysis of phytochemical constituents of pawpaw leaf extract

Phytochemical Methanol extract Ethanol extract n-Hexane extract
Tannin + + +
Saponin ++ + £
Phenols -+ + +
Anthraquinones - 5 2
Cardiac glycosides + + +
Flavonoids + + +
Alkaloids o s $

+ means the presence of the phytochemicals; - means the phytochemical is absent

Table 2: Results showing quantitative analysis of pawpaw leaves of pawpaw leaf extract

Percentage yield (%)
Phytochemicals Methanol extract Ethanol extract n-Hexane extract
Phenols 0.1150° 0.214% 0.001° 0.450+ 0.01°
Flavonoids 0.700£0.05° 0.500+ 0.005" 0.480% 0.005°
Alkaloids 0.480+0.01° 0.470+ 0.01° 0.4000°

M meari with different superscript are significantly different (P<0.05)

Table 3: Inhibitory concentrations of pawpaw leaf extract against bacteria

Zone of inhibition (cm)

Extract low concentration high concentration
Methanol 1.120.01® 0.4+0°
Ethanol 120.1° 1.2+0°
n-Hexane 010° 0+0¢
Control 1.240.1° 0.7£0.1°
*Control is streptomysin

Table 4: Inhibitory concentrations of pawpaw leaf extract against fungi
Extract low (cm) high (cm)
Ethanol 1.6+0.05°¢ 1.840.2°
Methanol 2.2+0° 2.240°
n-Hexane 0+0¢ 0+0¢
Control 1.6£0° 1.8+0°

*Control is Copper sulphate

r.
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