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Seeds from the ripe and unnpe Canca papaya frurts were
analysed for proximate composition, anrfnurnﬁonaf factors,
mineral and their antrbactenaf activity. The ripe seeds were
richer in crude protein (171.8 +0. Gfgffaagj crude fat
(28.0+ 0. 74g/7100g) and cafanes (491 Kcal) i‘h{-‘n ﬂ:;e unripe
seeds. The unripe. seeds hawever had hfgher levels of ash
9.76+.0.06g/100g), - carbohydrate .[43. 9+ 0. Bdgf?c_..?Ugf ana
tannins (0.0240.06g/700g) than the ripe seeds,, ??Je oxala re,.
hydracyan!c BC‘fd and mineral levels were abaur ﬂqe same in the
ripe and unripe pawpaw seeds, The ethano! exrr.apr qf rhe seeds
had & high antibacterial acrrwty agamst Pseuqong_opqs aenxgmasa
Staphylococcus aureus, Streptococcus faecalis and S. pyogenes,
with a more pronounced activity recorded for the unripe seed
extract at Z7°C. Pawpaw seeds, if thoroughly explored, could be

of great nutritional, industrial and medical importance.

INTRODUCTION

Carica papaya is dicotyledonous plant of the Caricaeceae
family. It is a plant that is indigenous to West Indies and
tropical America but widely cultivated in many African countries
(1). The berry fruits are green when unripe but turn yeilowis*
green, yellow or orange when ripe. The ripe fruits have pink or

-* To whom ell correspondence should be addressed

1779



[ P. Essien, Igiran L. E. Udossn, E. B aad J. E Asuguo

red fleshy pulp and a central cavity containing a number of small
. dark-brown seeds supported by a translucent mucilaginous, layer
(2). The unripe fruits have white or milk pulp with white ﬁaeds :
The pulp is eaten while ‘the seeds are usuallv dlscarded., »

Ripe fruit pulp is very refreshing, thirst quenchmg and
appetising. The pulp has been reported to be highly nutritive (3).
The seeds have been successfully incorporated in traditional
concoctiogs for the treatment of ailments. Irke _pile and
dermatitis It has been réported that chewing the _se;a_ds could
help to clear nasal congestion (4). Pawpaw seed are therefore
suspected'to be rich in essential cil; minerals and. alkaloids of
nutritional and medicinal |mport_anca This research is geared
towards assessing the proximate cumposrtmn, antinutritional
factors and minerals; as well as testing the. antibactﬂr[ai ;actiyity
of ethanol extract of ripe and unripe pawpaw seeds

MATERIALS AND METHODS
Chemical Analysis

Pawpaw fruits (ripe and unripe) were plucked frnrn pawpaw
trees in the botanical garden of University of Uyo, Uyo, Akwa
Ibom State, Nigeria. The fruits were washad and cut into halves

to obtain the seeds.

The moisture content was determined by dry walght analysls
in a vacuum oven at BO°C. The oven dried seeds were ground
using a Moulinex blender and milled to pass through a 40-mesh
sieve {aperture size of 0.42mm) to obtain a fine powder. This
was stored in air tight bottles and used for further analyses.

The crude protein, fat, carbohydrate, fibre, ash contents and
calorific value were determined using Standard procedures (5, 6
and 7). fo g :

The oxalaté and hydrocyanic ‘acid contents wera eatlmatad
following the procedure of AOAC (5) while the method .of Burns
(8) was used in estimating the congentration of -tannins.
Samples were digested with mixture of perchloric.acid and nitric
acid and the cations analysed with the aid of a flame photometer
(Jenway PF 7) and an atomic absorption spectrophotometer
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 Antibacterial Activity
The crude axtract of tha npa and unnpa aeada wara aaparately

aemgmo.sa, Staph yfacaccus auraus, Strepracaccus faaca#s and
S. pyogenes using the cup plate agar diffusion technlqua (9).
Two grams of the dry powdery extract was diasalvad in 10ml of
--95% ethanol {extraction solvent) to gwan 200mgfml standard
solution for the antibacterial activity test. .. . . . .

The test was carried out on Trvptnna soya paptonq agar {TSA}
plates.: Using a sterile glass .spreader, O. 2m|l of a day old pure
cultures of the test organisms were uniformly. spraad nvar the
surfac qf g sterile TSA agar plates and allowed to dry. Three
equall spacad wells (3mm in diameter) were cut in the agar and
filled wntp abuut 5ml of the standard extract solution. TSA
plates .-\Hlth agar wells filled with 96% ethanol only (without
seech aﬁ;ract} were also made to serve as control. The
inoculated plates were incubated at 37°C fpr 24 hours, befa;a
examination. : : S :

The degree uf sanaltlww af taat argamsm ta tha axtract was
Expresaad as a measure of zone of inhibition in mllhmatara._ The
inhibition zone was measured along two diameters at_right
angles after 24h incubation. An average diameter ot 10m|:n or
higher is considered positive and . -an indication of the

antibacterial potential of the seeds. e

HESULTS AND DISCUSSION SR
The data on proximate campoattmn mdlcata that tha npa
seeds had higher levels of crude fat, crude protein and calorlflc
value than the unripe seeds (Table 1). The unripeg saads .on the.
other hand had higher levels of ash, crude fibre ‘and; crude
carbohydrate than the ripe: saada "The ash and cruda fat Iavals
from this investigation are appracnably hrghar than the lavals
(1.5g/100g 'and 11.7g/100g raspal:twaly] raportad aarllar fnr
pawpaw aaada I'3l ;
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_ The data on antinutritional factors indicate that the seeds from
the unripe fruit have a high level of tannins than the seeds from
the ripe fruit (Table l.l.’lI The levels of oxalate and hydrocyanic
acid were about the same in both ripe and unripe seeds.. ..:".:._:LE
The unripe seeds had hlgher levels of. iron (O. 064%1 and
copper {0 00533%} but lower levels of manganese (0.01 5%}
than the ripe seeds." The generaliv higher mineral ‘element
content of the unripe’ seeds should be expactel:l because the
unripe seegs also had a higher ash content.. L

The vanahon in composition between ripe and unnpa saaqs
may be ‘due to the biochemical events that occur durlng the
ripening or maturation process.

The ethanol extract of the seeds had a high antlbacterlal effac:t
on the test organisms- at 37°C. The extract from the unripe
seeds demonstrated a more. prenounced .antibacterial activity
after 24 hours, although no sug’nﬁlcant difference (pz0.05) :in
antibacterial activity was derived: betweén the ripe and unripe
seed extracts (Table lll). The high ‘antibacterial potential of-the
extract may be attributed to the presence .of antrnutrlent or
antioxidative constituents (Tannins, and. Hvdrncva‘mc acids).
The slight variation 'in- antibacterial effect observed might be
partly due to the differences in the*¢oncentration of the. ar.:ti;;e_
constltuents and their stability at the incubation tamperatpre
(37°C). R g

The apparent minimal level of actwlty nf the 95% athannl O
control against the test organisms was anticipated (Table I\f;g .
Its antigrowth effect in the_sensitivity agar wuuld pnsq;;hlv ba™’
diluted by the presence of wag:ar used in tha preparation of the .
medium (10). Therefore the lével of.. tion exhibited:by;the
control (alcohol) was very low anhd dId apprecmbly affect the
. inherent antimicrobial propertldg- nf thﬂ seads axtraqt g_ljlq “the
interpretation of extracts actwltwagalnst the tastmhactana. ;! &

The nntmutriant. mineral and proximate. composition of the -
seeds and the high lipid content. in particular (are of: gruat
interest. "' The positive antibacterial’ activity of the ‘extract’ hl_'ﬂ_.ig'
further-confirmed the therapeutic efhclencv of pawpaw seeds.
The potentials of the seed oil of Carica papaya could be:explored
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to determine its suitability for nutritional, medicinal and '
__industrial purposes. T T
"‘:h..._ : L o3 =T e i ¥
. Table 1. Proximate Composition (g/100g) of Pawpaw Saadt. 3

Parameters Ripe

Moisture 55.3+0.65 | 54.11+0.52
Ash 9.76+0.60 | 10.3+0.07 A~
Crude Fat 29.84+0.74 | 23.44+0.72 || s -

| Crude Protein 11.840.61 8.5+0.44
| Carbohydrate | 43.9.+0.83
| Calorific

4981 Kcal

All values are mean and standard dev!atron {_-I-_) of trlplicate
determinations. . re v A

Table Il. Antinutrients Properties Igﬂ 00g) of Pawpaw Soods

'-'\r i \ PLREL

Parameters Ripe unripe ol o mpes
0.016.+0.003. | O. T Y N

Total Oxalate
| Sol. Oxalate | 0.008+0.002
Hydrocyanic =-
Acid 0.005+0.001
| Tannins 0.006_+0.002

All values are mean and standard davlatmn [_+J af tnplicate
determinations

.

Table lll. Mineral Elements Concentration (g/100g) in Pawpaw Seeds
: I e TR

0.0518 0.0647
0.0052 0.0058 5+ L R b
' 0.0196 | 0. | gt P TR S

All values are mean of triplicate determinations

-
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Table IV. Antibacterial Activity of Ethanol Extract of Pawpaw Seeds

Zana of Inhibléioh lom): =1

P aeruginosa Staph. aureus S. faecalis S.Pyogenes

1 18- it * 1 21 onr alust 90 ' 22
Ethanol | vt o d e 28 i Job 220 087 23
: {Control) : : Al -5
~NOmm 4+ = Sansatwa T
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