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Abstract: The present work aims to improve the food ingestion rate at Oreochromis
niloticus using monosodium glutamate (MSG) as attractant. A single food containing
1% of glutamate in partial alternatives to finish meal was served at different rations of
10%, 15%, 20% and 25% for average weight of O.niloticus juvenile (7.34g).The final
weight, weight gain, the specific growth rate and survival rate of fish were assessed
after 3l days. The results showed that there is a highly significant difference on the
threshold of 5% between the growth performances of fish fed with this different
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ration. The results obtained indicate that monosodium glutamate incorporated up to a
1% concentration in the feed formula of O.niloticus improves his appetite and his
performances of growth significantly. The 20% ration is the most suitable for a better
result with less loss of food.
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INTRODUCTION

The fishing and aquaculture sector are today important branches of the chain of food production a
sound the world .They represent the financial flows of the same order of magnitude as the meat
production industry. In Benin, the most widespread fish species are Tilapia and Clarias due to their
mode of reproduction control. Many studies have shown a considerable interest in tilapia as a potential
suitor for rearing in artificial environment, through qualities such as the good adaptation to the tropical
climate, rapid growth and omnivorous feeding" .Fish is an important source of protein in the feeding of
the population in general and the south in particular. The production of fish, source of protein for
many people?, is also important because of its price lower than meat and its dietary value high in
polyunsaturated fatty acids which provide protection against cardiovascular disease® * . The exorbitant
cost of the ingredients in their food does not allow development of this sector. In rural areas with low
income non-availability of complete and balanced food (pellets) and/or the potential fish farmers’
technical level is insufficient, the use of local by-products could achieve best performance. The
incorporation of certain by-products such as local meal in fish feed in only based on their protein
content.

The results obtained with these local products are not neglected. The objectives of maximum dietary
intake and better growth performance are not always achieved. It is there by fore necessary to find
food additives that can improve ingestion and thus achieve a better performance than what is obtained
sofar. What allows us to probably the choice of monosodium glutamate (MSG) as attractant in the
feeding of fish to achieve a better result. The effect of salt on the palatability and performance of
growth in juvenile tilapia is poorly known. In this thesis, we propose to improve the rate of intake of
the food in Oreochromis niloticus using Monosodium glutamate as attractant . The general objective
of this work is to determine the optimal level of intake of the food containing glutamate as food
attractant >°,

MATERIEAL AND METHODS

Introductory Preliminary experience: Prior experience was conducted on the case for two weeks to
assess the effect of glutamate on the development and growth of the fish. This experience was to put in
our food formula 1% of glutamate in the food. After two weeks we estimated parameters such as
average weight, survival and the specific growth rate of fish across the defined triplicate.

The biological material used is O.niloticus of 7.34g average weight and whose individual weight is
between 6-12g (Figurel).They have been caught in the ponds of the site of the Research Unit on
Wettlands (RUW) at UAC

Experimental device: The experiment device is composed of twelve circular pools in concrete for the
present work. Water level during the work is now at 30 cm. The impoundment is provided by a valve
that supplies water from the University water tower. The fish are subjected to a 6-days acclimation
phase. The stocking of fish was made 48 hours before the start of the experiment. Thirty (30) juveniles
are stocked per tank containing 340L of water. The four defined triplicate receive treatment .Fish were
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subject to different regimes of their biomass. The distribution of the food is ensured five (5) times per
day 8h; 10h; 12h; 15h; and 17h. It is manually and takes into account the appetite of fish. Monitoring
fishing is made every 5 day from the date start of the experiment. Physicochemical parameters
(temperature, dissolved oxygen an pH of the water) are taken 2 times a week (Monday and Friday and
at 7h;9h;11h;13h;15h;17h:and 19h).The test period is 31 days

At the end of the experience, the weight and individual length of a sample of 10 fish per tank are
measured.

Experimental order: For the manufacture of the experimental food, several by-products were used
It is the fishmeal, soybean meal, cottonseed meal, corn bran, wheat bran, salt. These by-products are
used in the development diet contains monosodium glutamate 1% in partial substitution of fish meal
(Tablel)

Table 1: Food formula of the experimental regime

BY-products Percentage of incorporation
Fish meal (Senegal) 19%

Soybean meal 25%

Corn bran 22%

Cottonseed meal 20%

Wheat bran 10%

Palm oil 2%

Salt 1%

Monosodium glutamate 1%

The feed is produced as a pellet (picture 4).The food is hand mixed by adding water to obtain a
homogeneous paste which is then compacted into spaghetti 1mm in diameter using a manual grinder
.The food produced is sun-dried for 24-48 hours to prevent any subsequent mold growth.

Growth control: Growth control or monitoring is done every five days’ supply .The fish were caught,
weighed and counted in each rearing tank, which allow to calculate the average weight and feed them
to the same rations.

The data from the last fishing allowed us to calculate the following parameters at each treatment such
as:

*Final average biomass = biomass of all fish harvested

Final average weight = number of harvested fish.

Specific growth rate (131)= In (Pf(g) = In (Pi(y) 100/ rearing days

Gain of biomass= Final biomass__ Initial biomass

Survival rate T(%) = ( Number of harvested fish 100/ Number of introduced fish)
Feed efficiency = amount of food ingested/by weight gain

Data are collected in an Excel spread-statistical tests.
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The treatment being administered to different batchies during the trial period, it will be seen at the end
of the experience if the animals’ weight have significantly increased.

For the efficiency of the data analysis, we used the analysis of variance ANOVA
RESULTS

Physico-chemical parameters of the water

The water temperature: Figurel: shows the variation of temperature versus time. These temperature
values are between 28.68 and 29.39 °C with a peak at 17 hours.

Variation de la température par heure de mesure

29,4 -
29,2 -

28,8 -

Température (°C)

28,6

28,4
Heuresde mesure

28,2

7H 9H 11H 13H 15H 17H 19H

Figure 1: Daily variation of the water temperature (hours of measurement) during the day.

Water pH: Daily variations in pH at different times and during the recording time, are shown in
figure 2.The pH decreases during the day up to 10’clock p.m. and gradually increasing in the
afternoon. The average values set between 5.55 and 5.66

5!7 7 5 -
Variation de pH par heure de
5,65 - mesure
5,6 -
5,55 4
s
5,5 4
5,45 -+
54 -
5,35
7H 9H 11H 13H 15H 17H 19H
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Figure 2: Daily variation in pH at different time
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Dissolved oxygen content: The curve of figure 3 reflects changes in dissolved oxygen levels during
the day. These measured values are between 5.23 and 5.36 mg/L.They fall at 9 am and then
experiencing a gradual increase in saw tooth at 7 pm with a peak at 5 pm.

5,5 7 Variation du taux d'oxygéne dissous par
5,4 - heure de mesure

53 4
5,2 4
51 A

5

Oxygéne dissous {mg/L)

Heuresde mesure

4,9
7H 9H 114 13H 15H 17H 19H

Figure 3: Daily variation of the oxygen dissolved in water during the experiment.

The results of the comparison test averages of physic-chemical parameters according to the time of
measurements reveal a significant difference at significantly over time.

Growth and feed utilization parameters: The values of parameters such as average weight, the
specific growth rate, survival rate and index of food consumption are calculated of the experiment.
These data are processed with ANOVA 1

Weight gain: The curve in figure 4 presents the evolution of the fish weigh gain according to the
different rates of rationing.

340 +
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Figure 4: Effect of the ration on weight gain final in Oreochromis
niloticus fed with food containing 1% of glutamate.
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It increases progressively and reaches its maximum value with the T3 treatment and the minima with
Titreatment or processing. It has a sight bed between Tz and Ta.

Specific growth rate: The average data of the specific growth rate are shown in figure 5. They vary
depending on the ration. The best rate is obtained with the ration of 25%
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Figure 5: Action of the ration on the specific growth rate in
Oreochromis niloticus fed with food containing 1% of glutamate.

Survival rate: The juvenile survival rate is high in all treatments’. These values vary between 99.95%
and 99.97% (Figure6).The best survival rate is obtained with T treatment (99.97#00.1)
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Figure 6: Action of the ration on the survival rate in Oreochromis
niloticus fed with food containing 1% of glutamate.
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Consumption index/sign: The consumption sign varies from one treatment to another. This reflects a
conversion of the food. In general, these are a low conversion rate of the food distributed.
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Figure 7: Action of the ration on the consumption index in Oreochromis
niloticus fed with food containing 1% of glutamate

Average weight: Figure 8 reflects the evolution of the final average weight per treatment. The best
weight (19.34 g) is obtained with the ration of 20%.
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Figure 8: Action of the ration on the final weight in Oreochromis
niloticus fed with food containing 1% of glutamate.

The comparison test of average growth parameters according to the various ration administered to fish
during the experiment revealed a significant administered to fish during the experiment revealed a
significant difference at the threshold of 5% of the consumption index. For the specific growth rate
and fish survival rate, they do not vary depending on the given ration. The variation of the amount of
feed administered in these proportions has therefore no significant effect on these two (02) parameters.

DISCUSSION

The temperatures recorded during the experiment are between 28.68 and 29.05°C.These values are in
accordance with the standards required for O.niloticus Melard® set .The optimum temperature for
tropical fish beyond 25°C while Egan and Boyd found that a growth of tilapias.The measured pH
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remained slightly acidic throughout the duration pf experiment. These values are explained by the
continuous system of water renewal. They are good enough for fish farming .Indeed, kestemont et al.’,
assert that Oreochromis niloticus specie can live in water at a pH between 5 and 11.

The average maximum of dissolved oxygen concentration measured is 5.38 mg/L while the lowest is
5.10 mg/L. Low values are recorded in the morning and those higher in the afternoon. We noticed that
a few days after emptying and renewal of water tanks, the dissolved oxygen content variation is due to
the accumulation of organic substances (food leftovers served and feces) that stimulated the
manipulation of algae whose dynamics and the phenomenon of photosynthesis by very intense time of
right and intense sunlight allow an increase of water oxygen content*®*2,

These algae, in contrast breathe the night and rob the water of oxygen, which significantly reduces the
content of this parameter until the morning. This variation of dissolved oxygen during the day is a
constant stress limit at time of low oxygen food intake and metabolic processes continuous renewal of
the tanks water will reduce the water residence time in the tanks, and thus limit the development of
algae responsible for this variation in the growth of these fish. Despite this variation, these fish have
survived because of their alility to adapt to adverse conditions. According to Macintosh and little*
Egand Boyd**, O.niloticus can witlistand dissolved oxygen concentrations as low as 0.1mg/L.

The initial average weight calculated at the beginning of the experiment is 7.33g. At the end of the
experiment, it is 18.55g. There is therefore a significant evolution of the average weight of the fish.
The specific growth rate is high for all treatments. Fish fed with ration 20% and 25% of their biomass
have a specific growth slightly higher than this of fish receiving rations of 10% and 15%. These results
are consistent with the standard applied by melard ** ** The variation of the amount of food given in
these proportions has not a significant effect on the specific growth rate (Anoval, p>3%).In view of
these specific growth rate, we can say that tested rations do not have an effect on the growth of
Oreochromis niloticus’-22,

The survival rate is good enough (99.95%%0.01), thus confirming the adaptation of O.niloticus in
different rearing conditions 2%,

It is concluded that fish are well suited to the survival®*®, The food consumption index obtained is
high. It result/emerge of the poor recovery of food by fish probably due to the mode of distribution.
The average weight obtained per ration show a better conversion of the food at 20%.

Therefore, the observation of values for all of these settings shows that glutamate to 1% in the food
doesn’t have a negative effect on these fish 3*% It should be noted that these parameters are growing
on the basis of the ration given to these fish with less loss of feed for the 20% ration.

CONCLUSIONS

After this experience that focused on improving the food ingestion rate at O.niloticus using
monosodium glutamate as attractant, we achieved results that can serve as a basis for further
experiments on the species. Physicochemical parameters of water identified during the experiment
showed that the ecological conditions remained within the tolerance standards of the species.
Mortalities are recorded as a result of manipulation and water failure. The analysis of growth
parameters revealed acceptable values that reflect the growth potential of O.niloticus .The ingestion
rate of 20% is bound to the attractant effect of monosodium glutamate.

Monosodium glutamate incorporated up to 1% in the feeding of O.niloticus has actually improved its
growth performance. In this context, the ratio 20% of the food containing 1% of glutamate is a good
asset to optimize the performance of rural fish farmers.

J. Chem. Bio. Phy. Sci. Sec. B, May 2017 - July 2017, Vaol. 7, No. 3; 846-856, [DO1:10.24214/jcbps.B.7.3.84656]



Improvement ... LOGBO Jhonn et al.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

P.Laleye, A.Chikou, J. C, G Philippart. G. Teugels & P.Vandewalle, Etude de la diversité
ichtyologique du bassin du fleuve ouémé au bénin (afrique de I’ouest). cybium, 2004, 28(4):
329-339.

M.Akinbulumo, La pisciculture artisanale de poisson comme outil de réduction de la pauvreté.
Communication orale présentée a la troisiéme conférence de 1’ Association Panafricaine des
Péches (PAFFA), 2003, Cotonou du 10 au 14 novembre 2003.

J.C.Philipart, Introduction a 1’écologiec et a la démographie des populations de poissons
exploitées. notes de cours recueil de documents. des en aquaculture, Ulg, 2000.

J.C. Philippart & C.H. Malard, La production du tilapia en eau chaude industrielle en

Belgique, 1987, 107-134.in cahiers ethnologie appliquée.

J.F.Agnese, Research for development: the genetics programmed. Bulletin vol 9 N°3. Centre
de Recherches Océanographiques BPV 18, Abidjan, 1996, 16-17.

J.Arrignon, L’aquaculture aux Etats-unis. in aquaculture, volume let 2 DOC/ TEC
(Lavoisier).1996, 1017-1058.

E.Baras, B.Jacobs, C.Mélard, Effect of water temperature on survival, growth and phenotigic
sex of mixed (XX-XY) progenies of Nile tilapia Oreochromis niloticus. Aquaculture, 2001,
192. pp 187-199.

C.H.Mélard, Systemes de production : systémes semi-intensifs et intensifs. notes de cours de
I’aquaculture, cefra, université de liege, Belgique, 2001.
P.Kestemont, J.C. Micha & U.Falter, Les méthodes de production d’alevins de Tilapia

nilotica.1989, ADCP/REF/89/46/, PNUD-FAO, Rome, 1989, 132.

J. Guillaume, S.Kaushik, P.Bergot & R.Metailler R. (1999). Nutrition et alimentation des
poisons et crustacées. Edition INRA Paris, 1999,485.

J .E. Halver & R .W. Hardy (2002). Fish nutrition. Academic press San Diego (Calif), 2002,
824.

P.B.N. Jackson (1998). Agquaculture in africa. pp 459-480 in biology and ecology of
AfricaFresh Water Fishes. LEVEQUE C., BRUTON M. N. & SSENTONGO G. W.Eds
ORTOM, 1998,508.

D. J. Macintosh and D. C. Little, Broodstock management and fry production of the nile
tilapia (oreochromis niloticus), in broodstock management and egg and larval quality (eds n. r.
bromage and r. j. roberts). blackwell science, oxford,1995, pp 277-320.

H. S. Egna & E. C. Boyd, Dynamics of Pond Aquaculture. CRC Press LLC, USA, 1997, 437.
C. H. Mélard, (1986). Bases biologiques de I’élevage intensif du tilapia du nil oreochromis
niloticus. in cahier d’éthologie appliquée, 1986,5, 3, 224.

C.Mélard , Choix des sites, qualité de 1’eau et systémes d’élevage en aquaculture. cefra.

Université de liege-station d’aquaculture de tihange, 1999, 80.

J. Chem. Bio. Phy. Sci. Sec. B, May 2017 - July 2017, Vaol. 7, No. 3; 846-856, [DO1:10.24214/jcbps.B.7.3.84656]



Improvement ... LOGBO Jhonn et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

G. G. Teugels & G. F.Thys van den audenaerde, Cichlidae. pp 714-779. in faune des poisons
d’eau douce et saumatre de I’afrique de I’ouest. leveque c, paugy d. & teugel g.g. editions de
I’orstom, tomes2. 1992,389-902.

K.Uchida, T.Kaneko, H.Myasaki, S.Hasegawa & T.Hirano, Exellent salinity tolerance of
mozambique tilapia (oreochromis niloticus). elevaged chloride cell activity in the branchial
and opercular Epitheelia of the Fish adapted to Concentrated Sea water. Zoological science
2000, vol 17, Iss 2, 149-160.

R.Quentin & Smith, Transport of glutamate and other amino acids at the bloodbrain barrier.
J. Nutr. , 2000, 130: 1016S-1022S, 2000.

J.C. Ruwet, J.Woss, I.Hanon & J.C.Micha, Biologie et élevage des tilapias. Symposium
(FAO/CP9CA) sur I’aquaculture en Afrique, en Accra, Ghana, 30 septembre au 6 octobre,
1975, 27.

G. N. Sakiti, E. Blanc, A. Marque & G.Bouix, Myxosporidies (myxozoa, myxosporea) du
genre myxobolus biits chli, 1882 parasites de poisson cichlidae du lac nokoué au bénin
(afrique de I’ouest).i . afr. zool., 1991, 105 : 173-186.

J.E. Bardach, J.H. Ryther, W.D. Mc. Larney, Aquaculture: The farming and husbandry of
fresh water and marine organisms, wiley-Interscience, New York and London.1972, 868.

H. K. Dupree & G. V. Hunner, Nutrition, feed and feeding practice. In Third report to the fish
farmers. U.S. depart. Of interior: Fish and Wildlife services, U. S. eds. DUPREE et
HUNNER, 1984, 141-151.

E. D. Fiogbe, Contribution a I’étude de I’alimentation du tilapia en enclos dans les lagunes du
sud-Bénin. These d’ingénieur agronome. Université Nationale du Bénin/FSA. University of
Ibadan (Nigéria), 1985, 122p.

H.Ka, Association of monosodium glutamate intake with overweight in Chinese adults: the
intermap study. Nature publishing group, 2008, 16, 1875-1880.

C.K. Kanangire, Effet de 1’alimentation des poissons avec azolla sur 1’écosystéme agro-
piscicole au Rwanda. Dissertation présentée en vue de 1’obtention du grade de Docteur en
science.Facultés Universitaires Notre-Dame de la paix, Namur, Belgique, 2001, 22.

E.Lacroix, Pisciculture en zone tropicale.gfa terra systems, 2004, 225

A.Gbankoto, E. C. Pampouli, A.Marque & G. N. Sakiti, Myxobolus dahomensis infection in
ovaries of tilapia species from Benin (West Africa). Journal of fish biology 2001, 58. 883-886.
D.C. Little, K.Coward, R.C.Bhujel, T. A. Pham & N. R. Bromage, Effet of broodfif exchange
strategy on the spawning performance and sex steoid levels of Oreochromis niloticus
broodfish in hapas. Aquaculture, 2000,186 (1-2). pp 77-88.

P.Luquet, Alimentation des tilapias. in 1’aquaculture des tilapias du développement a la
recherche. lazardj, jalabert b. & doudet t. (éds). cahiers scientifiques n°10. ctft, 1990,29-38.

J. Chem. Bio. Phy. Sci. Sec. B, May 2017 - July 2017, Vaol. 7, No. 3; 846-856, [DO1:10.24214/jcbps.B.7.3.84656]



Improvement ... LOGBO Jhonn et al.

31. J.C. Micha, L’aménagement des ecosystémes agro-piscicoles d’eau douce en milieu tropical.
résumé, conclusion et recommandations. pp 619-627. in séminaire « L’Aménagement des
écosystémes agro- piscicoles d’eau douce en milieu tropical. (Bruxelles 16-19 mai 1994),
633p. Actes publiés sous la direction de J.-J Symoens et j.c. Micha. CTA-Académie des
Sciences d’Outre-mer (Bruxelles) 1995.

32. D.Pauly, J.Moreau & M.Prein, A comparison of overall growth performance of Tilapia in
open waters and Aquaculture. Pp 469-479. In R. S. V. pullin, t. bhukaswan and j. I. maclean
(eds).the second International Symposium on Tilapia in Aquaculture. CLAM Conference
proceedings,1988, 15, 623

33. J.C. Micha. & F.Malaisse, Zones humides tropicales et ressources biologiques. in I’eau : une
valeur mondiale, y. verhasselt (ed.). acad. sc. es d’outre-mer.1998, 69-89.

34. J.C. Micha, Les formes écologiques du tiers-monde. Systémes d’élevages intégrés en zones
humides tropicales. Vidéogramme. Livret technique du vidéogramme. FUNDP-URBO,
Namur(Belgique) 2000.

35. I. H. Wang, C.L.Tsai, Effet of temperature on the diformity and sex differentiation of tilapias,

Oreochromis nilotocus. Journal of experimental zoology 2000, 286, 5, 534-537.

Corresponding author: FATON M. Oscar Euloge,

4University of Abomey-Calavi/Department of plant biology/Laboratory of plant Physiology
and Study of Environmental Stress/Faculty of Technical Sciences /Benin.(FAST/UAC).

On line publication Date: 16.7.2017

J. Chem. Bio. Phy. Sci. Sec. B, May 2017 - July 2017, Vaol. 7, No. 3; 846-856, [DO1:10.24214/jcbps.B.7.3.84656]



