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Abstract This study determined the comparative impact of Moringa oleifera and Carica papaya leaves powder on
some life stages of clarias gariepinus. 2,400 fry of Clarias gariepinus fish from the same stock were randomly
stocked at 200 fish per plastic aquaria at 3 treatment levels designated control (0.00), 0.10g/l, 0.20g/l , 0.30g/I each
with 4 replicates representing the treatment levels. The experiment was carried out for 8 weeks. The result obtained
respectively showed that after 2, 4 and 6 weeks culture period the highest survival rate: of fry in Moringa oleifera
treated aquarium at 0.10g/l was 86.35%; of post fry was 60% and of fingerlings was 60% while with Carica papaya
it was observed that the highest survival rates recorded at 2, 4 and 6 weeks were respectively 63.75% for fry,
57.00% for post fry and 57.00% for fingerlings at 0.20g/l when compared to the control (2 weeks — 37% survival; 4
weeks — 25% survival and 6 weeks — 20% survival). These leaves at their respective doses as prescribed by this
research are therefore suitable for raising young fishes since it appears that the anti-oxidant content of these plants
arrests the hydroxyl radicals within the water body which takes care of the oxidative stress generally responsible for
high level mortality in fish breeding.
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Introduction
Moringa oleifera is an important food commaodity which have had enormous attention in terms of natural nutrition in

the tropics. The leaves, fruits, flowers and immature pods of this tree are used as a nutritive vegetable in many
countries, particularly in India, Pakistan, Philippines, Hawaii, and many parts of Africa [7, 13]. Moringa leaves have
been reported to be a rich source of B-Carotene, protein, vitamin C, calcium, and potassium and serve as a good
source of natural antioxidants [6]. It enhances the shelf life of fat containing foods due to the presence of various
types of antioxidant compounds such ascorbic acid, flavonoids, phenolics and carotenoids [14, 26]. In the
Philippines, it is known as "Mother's best friend" because of its utilization to increase woman's milk production and
is sometimes prescribed for anaemia [16]. A number of medicinal properties have been ascribed to various parts of
this highly esteemed tree. Almost all part of this plant: root, bark, leaf, fruit (pods), flowers, seeds, and seed oil have
been used for various ailments in the indigenous medicine of south Asia, including the treatment of inflammation
and infectious diseases along with cardiovascular, gastrointestinal, hematological and hepatorenal disorders. The
high concentrations of ascorbic acid, oestrogenic substances and B-sitosterol, iron, calcium, phosphorus, copper,
vitamins A, B and C, a-tocopherol, reboflavin, nicotinic acid, folic acid, pyridoxin, B-carotene, protein, and in
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particular essential amino acids such as methonine, cystine, tryptophan and lysine present in moringa leaves and
pods make it a virtually ideal dietary supplement [19]. Moringa leaf juice is known to have a stabilizing effect on
blood pressure [27]. Notrile, mustard oil glycosides and thiocarbomate glycosides have been isolated from moringa
leaves which were found to be responsible for blood pressure lowering effect [17, 18]. Aqueous leaf extracts
regulate thyroid hormone and can be used to treat hyperthyroidism and exhibit an antioxidant effects.

Pawpaw (Carica papaya) is a popular fruit available throughout the year in the tropics. The entire different part of
the papaya plants including fruit, dried leaf, stem, seeds, and roots have long been used as ingredients in alternative
medicine [4, 28]. The green parts of the plants of the papaya contain carpine which is the major alkaloid of carica
papaya, and it is also found in the seeds. The black seeds also contain chymopapain, papin, bactericidal, aglycoside,
sinigrin, the enzyme myrosin and carpasemine. Papaya fruit is a good source of carbohydrate, has high levels of
vitamins (A and C) and minerals such as copper and magnesium. Research made to evaluate the acute toxicity
(LCsp) of the aqueous extract of C. papaya seed powder on C. gariepinus fingerlings showed that fish exhibited
abnormal behaviours, such as erratic swimming, air gulping, restlessness, discoloration and death. The intensity of
these symptoms was directly related to the concentration of toxicant in water and duration of exposure. It was
observed that C. garipinus fingerlings showed variations in their tolerance to aqueous extracts of C. papaya [9]. In a
higher dose, it is said to lower the pulse rate and depress the nervous system. Several authors have reported that C.
papaya leaves (pawpaw) contributed to the growth performance of Archantina marginata [15]. This plant is rich in
protein, vatamins A, B, C, E and minerals such as magnesium, calcium and potassium and digestive enzymes [3, 8].
Clariids are unique in their ability to survive a wide range of environmental extremes [5]. They have a highly
efficient air breathing organ, which allows them to survive in oxygen depleted water [30], migrate for long distances
as far as 1.2km [12] they have proved a serious threat to native populations in areas where they have been
introduced because of their adaptability [12]. This species has fast growth rate and it is successful aquaculture
species [31]. It is tolerant to salinity [11].

Materials and Methods

The experiment was carried out at the fishery unit of the University of Port Harcourt Demonstration Farm Choba.
Fish fry were obtained from University of Port Harcourt demonstration farm. Moringa oleifera leaf was collected
from pharmacist farm of the University of Port Harcourt while Pawpaw leaf was collected from chapel of
Annunciation Catholic Church premises. These leaves were washed thoroughly with water to remove dirt, sun dried
properly and ground into fine powder. The moringa and pawpaw leaves powder were added to water in aquaria at
varied levels of concentrations except in control tank. 32 aquaria (12 for moringa leaf powder, 12 for pawpaw leaf
powder and 4 for control) with 20 litres of water in each were stocked with 150 fry/aquarium. Water renewal was
done after 3 days and work carried out for 8 consecutive weeks. The experimental design was a completely
randomized design (CRD) with four treatments levels - 0.00, 0.10, 0.20 and 0.30g/l (four replicates per treatment)
from fry to fingerlings. Fish were fed three times daily for 8 weeks (fry to fingerlings).

Temperature measurements was determined with a mercury-in glass thermometer, pH with 291 Mk 2 pH meter
(Hannah INC. LTD, China), Ammonia - Nitrogen (NH3 - N) with the phenate method of ammonia determination
[32], Conductivity with Horiba water checker (model 140. Ericson Elect Co, USA). Turbidity with a probe was
inserted in water and the turbidity values obtained were read using the Horiba water checker (model 140. Ericson
Elect Co, USA) by selecting turbidity on the Horiba. Dissolved Oxygen (DO) with Winkler’s method [32].
Statistical Analysis was done using statistics software 8.0 for windows. Data were first tested for normality
(Kolmogorov - Smirnov test) and homosesdasticity of variance (Bartetts test). When these conditions were satisfied,
a two way analysis of variance (ANOVA) was employed to reveal significant differences in measured variables
among control and experimental groups. When a difference was detected (P < 0.05), Tukey’s multiple comparison
test was applied to identify which treatment is significantly different.

Results and Discussion
The mean values for turbidity, conductivity, dissolved oxygen, ammonia, nitrite, pH and temperature obtained in the
experimental tanks during the exposure of the different life stages of C gariepinus to graded levels of Moringa
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oleifera and Carica papaya leaves are presented in Table 1. All the water parameters were within the acceptable
range with no significant difference (P>0.05) irrespective of the leaves when compared with control (Table 1). It
was observed that within 2 weeks culture period of Clarias gariepinus fry, at 0.10mg/l, the survival rate of Clarias
gariepinus fry with Moringa oleifera leaf powder was 71.35% higher than that of Carica papaya while at 0.20 and
0.30mg/l, fry respectively survived at 37.50 and 10.50% in water with Carica papaya more than that of Moringa
oleifera leaf powder. At this point, only 35.50% of fry survived in the control medium. After four weeks of culture
period (table 3), Clarias gariepinus post fry survival rate was 50.00% higher in Moringa oleifera solution at
0.10mg/I while that of Carica papaya leaves powder was respectively 32.50 and 2.50% higher than that of Moringa
oleifera at 0.20 and 0.30mg/I. The survival rate at control dropped to 25%. Table 4, shows that in the 6™ week, at
0.20 and 0.30g/I of Carica papaya, fry survived at 33.75 and 1.25% more than that of Moringa oleifera leaf. Carica
papaya at 0.10g/l was less than that of Moringa oleifera leaf by 51%. Control recorded 20% survival rate in the 6"
week of raising fry to fingerlings.The performance difference in terms of fish survival, C. gariepinus fry is better
raised to post fry in a culture medium with Moringa oleifera leaf (table 5) and transferred to a culture medium with
Carica papaya leaf to be raised to fingerlings (table 6).The result on table 5 and 6, generally shows no significance
difference (P<0.005) for Moringa oleifera and Carica papaya treatment across the various concentration (dose)
level except at 0.10g/l for fry, post fry fingerling stage for the former and at 0.20g/I for the latter.

The results of the water quality of the media used in the present study are within the range reported by [21] as
optimal requirement for African catfishes and did not vary significantly (p < 0.05) in the respective treatment levels.
All were within the tolerance ranges of warm water fish species [22, 29, 32]. This suggests that the parameters did
not seem to negatively influence the test fish in this study.

Moringa oleifera is an edible plant. A wide variety of nutritional and medicinal virtues have been attributed to its
roots, bark, leaves, flowers, fruits and seeds [20, 23]. Dillard et al [14] reported that moringa is one of the most
powerful health enhancing plants, while many things found in nature can have one or two health benefits, moringa
has many. In this work, Moringa oleifera leaf soaked with water recorded the highest survival rate of C. gariepinus
fry, postfry and fingerlings at 0.10g/l followed by that of Carica papaya at 0.20g/l. This is in agreement with the
findings of [10, 24] who reported that phytochemical analysis have shown that Moringa oleifera leaves are
particularly rich in potassium, calcium, phosphorus, iron, vitamins A and D, essential amino acids as well as such
known antioxidants such as B-Carotene, Vitamin C and Flavorioids Moringa leaf is best known as an excellent
source of nutrition and natural energy booster. This energy boost is not based on sugar, and so it is sustained.
Moringa is also soothing. It helps in lowering blood pressure and is a sleep aid in animals. Its detoxification effect
may come from moringa's ability to purify water. Moringa acts as a coagulant, attaching itself to harmful material
and bacteria. It is believed that this process is taking place in the body as well. Moringa is considered to have the
highest protein ratio as in soy protein. Papaya is a common human fruit, available throughout the year in the tropics.
It is referred to as the "medicine tree™ or "melon of health”, also papaya is rich with nutrients [25]. Ismail [2]
reported that it contains medicinal properties and the major active ingredients recorded include: papain, niacin, fats,
chymopapain. In this study it was observed that the survival rate of fry, postfry and fingerlings at 0.10, 0.20 and
0.30g/I exceeded that of control which could be as result of its many beneficial medicinal and nutritional properties
as reported by [1].
Table 1: Water quality variables (Mean + S.D) in the experimental tanks for Moringa oleifera and Carica papaya

leaves powder

Variables 0.00mg/I 0.10g/1 0.20g/1 0.30g/1
Control MO CP MO CP MO CP

Turbidity (mg/l) 1.50+0.01 1.00+1.02 3.00+0.10 2.00£0.13 1.70£2.01 2.00+0.10 2.70+£1.12
Conductivity (uS/m) 32.90+1.01  38.30+2.10 37.30+1.12 50.30+1.10 49.30+0.10 60.55+1.11 61.55+0.12
Do (mg/l) 4.50+1.10 2.80+2.10 1.63+0.20 2.40£0.11 2.37+£1.30 2.50+1.12 1.67+2.20
Ammonia (mg/l) <0.01£0.20 <0.01£1.20 <0.01+0.10 <0.03+0.10 <0.02+2.10 <0.04+0.10 <0.05+1.01
Nitrite (mg/l) 0.19 £1.10 0.20+0.12 0.20+1.02 0.46+2.10 0.36+0.12 0.66+3.10 0.67+2.12
pH 6.47£2.10 6.20£3.03 6.97£1.10 6.25£1.10 6.77+2.11 6.42+0.12 7.10+2.11

Temperature (°C) 29.40+0.27 8.60+2.12 28.43+0.27 28.40+0.10 28.13+0.27 28.00+0.10 28.17+0.27
Moringa oleifera : MO and Carica papaya: CP
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Table 2: C. gariepinus (fry) survival rate after 2 weeks of exposure to Moringa oleifera and Carica papaya leaves

g/l Moringa oleifera % control Carica % control
Papaya

0.00 75.00+35.71° 37.50 75.00+35.71° 37.50

0.10 168.49+11.83° 86.35 30.00+4.66° 15.00

0.20 52.50+14.39° 26.25 127.50+31.98%  63.75

0.30 76.50+34.33° 38.25 97.50+17.972 48.75

Table 3: C. gariepinus post fry survival rate after 4 weeks of exposure to Moringa oleifera and Carica papaya
leaves powder
g/l Moringa oleifera 9% control Carica papaya % control

0.00 50.00+23.81° 25.00 50.00+23.81*  25.00
0.10 120.00+9.13° 60.00 20.00+4.56° 10.00
0.20 50.00+22.51° 25.00 115.00+21.01* 57.50
0.30 70.0+85.88° 35.00 75.00+16.20*  37.50

Table 4: C. gariepinus fingerlings survival rate after 6 weeks of exposure to Moringa oleifera and Carica papaya
leaves powder.
g/l Moringa oleifera % control Carica Papaya %b control

0.00 40.00+11.90% 20.00 40.00+11.90°  20.00
0.10 120.00+2.38° 60.00 18.00+2.04° 9.00
0.20 27.50+10.97° 13.75 115.00+14.77°  57.50
0.30 70.00+54.92° 35.00 72.50+8.54° 36.25

Table 5: Moringa oleifera leave treatment at different levels of exposure

Age 0.00g/1 % 0.10g/1 % 0.20g/1 % 0.30g/I %
control control control control
Fry 75.00+35.71 37.50 168.40+11.8 86.35 52.50+14.39 26.25 76.00+33.88 38.25

Postfry 50.00+23.81 25.00 120.00+1.830 60.00 50.00+22.51 25.00 70.0485.88  35.00
Fgerlings 40.00+11.90 20.00 120.00+2.380 60.00 27.50+10.97 13.75 70.0+54.92  35.00

Table 6: Carica papaya leaf powder treatment at different levels of exposure

Age 0.00 g/l % 0.10 g/l % 0.20g/1 % 0.30g/1 %
control control control control
Fry 75.00+35.71 45.46 30.00+4.56 15.00 127.50+31.98 63.75 97.50+17.97 48.75
Postfry  50.00+23.81 25.00 20.00+4.56 10.00 115.00+29.01 57.50 75.00+16.20 37.50
Fgerlings 40.00+11.90 20.00 18.00+2.04 9.00 115.25+14.77 57.50 72.50+8.54  36.25

Keys: Fingerlings — Fgerlings

Conclusion
This work has shown that M. oleifera and C. papaya leaves at different concentrations can enhance the survival of
C. gariepinus fry, post fry and fingerlings when added directly to culture medium at recommended doses.

References
[1]. Glazer, AN., & Smith, E.L. (1971). Papain and other plant sulfhydryl proteolytic enzymes. In: Boyer PD
(Ed.). The Enzymes, 3(3). pp. 501-546. London: Academic Press
[2]. Ismail, M.K., (2004). Papaya — A wholesome fruit — Health and Nutrition. http://www.kjojnet.com.

D

4R The Pharmaceutical and Chemical Journal

)

As

=

66



Uedeme-Naa B & George ADI The Pharmaceutical and Chemical Journal, 2019, 6(3):63-68

[3]. Adiwimarta, K., Darryatmo, J., Orskon, E.R., Mayes, R.W & Hartad, H. (2010). Utilization of cassava leaf
and carica papaya leaves and seeds as anti helmintics for goats. Advances in Animal Biosciences. 4
(11):114-114

[4]. Akah, P.A., Emwerem, N.M., Gamanuel, K. (1997). Preliminary studies on purgative effect of Carica
papaya root extract. Fitoterapia, 68(4): 327-331.

[5]. Akiri, J.A. (1987). Adaptation of aquatics animals to extreme conditions. Environmental perspectives, 3(8)
240-243.

[6]. Anwar, F., Ashraf, M., Bhanger, & M.L. (2005). “Inter-provenance Variation in the composition of
Moringa Oleifera oil seeds from Pakistan”. J. Am Chem, 2(8): 45-51.

[7]1. Anwar, F, & Bhanger, M. I. (2003). Analytical characterization of Moringa oleifera seed oil grown in
temperate regions of Pakistan. J. Agric food Chem. 51: 6558-6563.

[8]. Arvinde, G. Debijit, B., Duravel, S, & Harish G. (2013). Traditional and Medical uses of Carica papya.
Journal of Medicinal plants studies. 1(1):7-15.

[9]. Ayotunde, E.O., & Ofem B.O. (2005). Acute and chronic toxicity of pawpaw (Carica papaya) seed powder
in Nile Tilapia ‘Oreocromis niloticus’ (Linne 1757), fingerlings. J. Agric. Technol. Environ 1:1-4.

[10]. Benneth, R.N., Mellon, F.A., & Fold, N. (2003). proflying glucosionolates and phenolics in vegetative and
reproductive tissues of the multi-purpose trees Moringa oleifera (Horse- radish tree) and Moringa
stenopetala. J. Agric food Chem 51:3546-3353

[11]. Chervinski, B.R (1982). Adaptation of fishes to increased saline concentration in fresh water environment.
Limnol Oceanogr, 12: 310-330

[12]. Covertenary, K.A., & Bruton, 1. E. (1979). Superiority of Clarias gariepinus compared to aquatic fauna.
Fish soc, 4:232-246.

[13]. D’souza J., & Kulkarni, A.R. (1993). Comparative studies on nutritive values of tender foliage of seedlings
and mature plants of Moringa Oleifera Lam. JECON Taxon Bet 17: 479-485.

[14]. Dillard, C.J., & German, J.B. (2000). Phytochemicals nutraceuticals and human health: A review. J Science
food Agric. 80: 1744-1756

[15]. Ejidike, B. N (2007). Influence of African Diet on capture rearing of African giant land snail Achantina
marginata. Pulmonta: stylernmatophera. Journal of Animal and Ventinary Advance 6 (8): 1028-1030

[16]. Estrella, M.C.P., Mantaring, J.B.V., & David, G.Z. (2000). A double blind randomized controlled train on
the use of mal unggay (Morinca oleifera) for augmentation of the volume of breast milk among non-
nursing mothers of protein infants. Phillip D. Predator 49: 5-6

[17]. Faizi, S, Siddigui, B., Saleem, R., Saddiqui, S. & Afoab, K. (1994a). Isolation and structure elucidation of
new nitrile and mustard oil glycosides from Moringa Oleifera and their effect on blood pressure J Nat Prod
57: 1256-1261

[18]. Fanzi, S., Siddiqui B.S, Saleem, R., Siddiqui, S., Aftab, K., & Gilani A.H. (1994b). Fully aceylated
carbonate hypothesive thiocarbonate glycosides from Moringa Oleifera. Phytochemistry 58: 957-963

[19]. Makkar, H.P.S., & Becker, K. (1996). Nutritional value and antinutritional components of whole and ethanol
extracted Moringa Oleifera leaves.Anum feed Sci Technical 63: 211-228.

[20]. Ramachandran C., Peter, K.V., & Gopalakrishnan, P.K. (1980). Drum stick (Moringa Oleitera): A multipurpose
Indian Vegetable.Economic Botany 34(3): 276-283.

[21]. Viveen, W.J.A.R. Richer, C.J.J., Van- Oordt,P.G.w.J Janssen, A.L and Huisman, E.A. (1985). Pratical
manual for the culture of the African catfish, Clarias gariepinus: Directorate General International
Cooperation for the Ministry of Foreign Affairs. The Hague, The Netherlands, 5-28.

[22]. Boyd, C. E., (1979), Water Quality in Warm water Fish Ponds, Agriculture Experiment Station, Auburn,
Alabama, pp 359.

[23]. Kumar A, & Rao SR (2002). Cytological investigations in some important tree species of Rajasthan. I1l.
Karyomorphological studies in the Genus Salvadora L. Ind. J. For., 25: 326-330.

éfi\\;s The Pharmaceutical and Chemical Journal
s

67



Uedeme-Naa B & George ADI The Pharmaceutical and Chemical Journal, 2019, 6(3):63-68

[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].

[32].

.

£

Lemmen, D.L. & Warren, F.J. (2004): Climate Change Impacts and Adaptation: A Canadian Perspective;
Government of Canada, 174 p.,

Jack Wheeler MN (2003). Healthmate Papaya. http://www.Papaya_aspx.htm.

Siddhuraju P., & Becker K. (2003): Antioxidant properties of various solvent extracts of total phenolic
constituents from three different agro climatic origins of drumstick tree (Moringa oleifera Lam). Journal of
Agricultural Food Chemistry, 54: 2144-2155.

Dahot M.U. (1988) Vitamin contents of flowers and seeds of Moringa oleifera. Pakistan Journal of
Biochemistry, 21: 21-24.

Eno AE, Owo Ol, Itam EH, & Konya RS (2000). Blood pressure depression by the fruit juice of Carica
papaya (L.) in renal and DOCA-induced hypertension in the rat. Phytotherapy Res., 14: 235-239.

Adeniyi, SW., Boyd, W.F. & Orie, K.A. (1989). Analysis of water quality parameters of tolerance ranges
of warm water fish species. 7(1): 103 — 110.

Jordan, O.N. (1976). Respiratory organs and functions in certain aquatic models aquaculture resources.
16(2): 360 — 32.

Uedeme-Naa, B. & Ibim, A.T. (2011): Fish seed production technology. Book of reading in forestry,
wildlife management and fisheries (Nigeria). 1: 977-993.

Americam Public Health Association (APHA), (1998). Standard methods for the evaluation of water and
waste water. 20" edition Washington, D.C PP.265-274.

The Pharmaceutical and Chemical Journal

68


http://www.papaya_aspx.htm/

