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Abstract 

The effect of salt and Moringa leaf and seed extracts on the sensory and microbial load of 

African River Prawn (Macrobrachium vollenhovenii) was investigated. This was carried out 

using standard procedures. The data obtained was subjected to Analysis of Variance and 

means were separated using Duncan multiple range test at 5% level of significance. The 

phytochemical screening of the crude (ethanol and aquoeus) extracts of Moringa oleifera 

leaf and seeds revealed that saponins, phenols and cardiac glycosides were present in all 

the Moringa extracts. Flavonoids was present in Moringa leaves aqueous extract and 

Moringa seed ethanol extract, while it was absent in Moringa leaves ethanol extract and 

Moringa seed aqueous extract. Tannins were present only in Moringa leaves ethanol 

extract. Alkaloids was absent in all the extracts (Ethanol and aqueous extracts) while 

Steroids were present in Moringa leaves ethanol extract and Moringa seed ethanol extract. 

Sensory evaluation revealed values for colour between (5.40 and 9.00), aroma (6.50 and 

8.70), texture (7.90 and 8.80) and taste (6.80 and 8.70). The total viable count of microbial 

load ranged between salted smoked sample 2.23 x 103 cfu/g and the control (untreated) 

sample 5.58 x 103 cfu/g. In conclusion, different phytochemicals were found in leaves and 

seeds of Moringa oleifera, salted samples gave the best sensory and microbial quality 

compared to Moringa treated samples. The total viable count recorded for all the treated 

samples were below the International Commission on Microbiological Specifications value 

of 5 x10 5 cfu/g for food and food products. 
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Introduction 

Prawns are important source of animal 

protein especially for the coastal rural 

dwellers. There are many varieties of 

prawns which are found across the various 

water bodies in Nigeria belonging to 

family Atyidae, Alphedae, Hippolytidae, 

and Palaemonidae, which include good 

candidates for aquaculture (Powell, 1982). 

However, the most common prawns 

species found in Nigerian rivers are 

Macrobrachium species (Bello-Olusoji et 

al., 2004). The prawns, Macrobrachium 

species belonging to the family 
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Palaemonidae are decapods crustaceans of 

high economic importance world-wide 

and have been subjected to intense 

aquacultural practices especially in Asia 

and the Americas. Macrobrachium 

species are found in most inland 

freshwater areas including ponds, lakes, 

rivers and irrigation ditches, as well as in 

estuarine areas throughout the West 

African region (New, 2002).They are 

known to possess the highest commercial 

potential among the other fresh water 

prawns in West Africa (Arazu and Udo, 

1998). Additionally, Macrobrachium 

vollenhovenii is also one of the largest 

species of Macrobrachium known in the 

world (Udo 1991). The African river 

prawn and its congener M. macrobachion 

(Brackish River prawn), are hardy in 

many ways; they thrive in murky water, 

survives dissolved oxygen levels as low as 

1 mg/l, and has a wide range of tolerance 

to salinity from 0-28ppt (Willfuhr-Nast et 

al., 1993). Prawns are perishable food 

which needs proper handling and 

preservation if it is to have a long shelf life 

and retain a desirable quality and 

nutritional value (Luten et al., 2006).  

Plant and herbal extracts are 

considered to be effective and healthy 

natural anti-oxidant and anti-microbial 

agents. The use of plant extracts as 

antioxidants to mitigate stress as well as to 

combat pathogenic microorganisms such 

as bacteria, virus, fungi and parasites are 

some of the latest advances in the nutrition 

and nutraceuticals research (Tekle et al., 

2015).  Moringa olifera has been 

generally referred to as a wonder tree 

because it possesses vast advantage as a 

vegetable plant. It is a highly nutritious 

and medicinal plant. Every part of 

Moringa plant is of great essence but this 

study will be limited to just two parts of it 

which are; the leaf and the seed. The active 

ingredient (Phytochemicals) it contains 

gives it an antimicrobial and antibacterial 

effect. Hence the reason for this study is to 

make use of Moringa leaf and seed extract 

on African River prawn (Macrobachium 

vollenhovenii). The choice of 

Macrobachium vollenhovenii species 

among the genus ‘Macrobachium’ for this 

work is because of its availability in 

Rivers in our locality and its preference by 

consumers because of its size. The 

objectives of  this study is to screen for 

photochemicals present and determine the 

sensory and microbial load of M. 

vollenhovenii treated with Moringa  

oleifera leaves and seeds extracts. 

 

Materials and Methods 

The  prawn specimen used for the 

study  was  collected from  Ovia  River  at  

Ikoro  Village  in  Ovia  North-West  Local 

Government Area of Edo State, Nigeria. 

The river (SW of Benin City, Lat. 06° 16′; 

Long. 05° 27′) takes its source from 

Akpata hills in Ekiti State and flows  

through  Ikoro  and  other  villages  and  

towns  before  draining  into  the  Atlantic  

ocean via the Benin River. 

Identification and Collection of Moringa 

oleifera  
The plant M. oleifera was collected 

and identified at the Arboretum of 

Forestry Department, University of Benin, 

where the seeds and leaves were also 

obtained from.  

Preparation of Moringa Leaves and 

Seeds 
Each leaf was destalked and air-dried 

at average room temperature. Continuous 

turning of the leaves was done to avert 

fungal growth for two weeks. They were 

kept away from high temperatures and 

direct sunlight to avoid destroying active 

compounds. The pods containing the 

seeds were also dried at room temperature. 
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After two weeks, the pods opened up, 

exposing the seeds. The leaves and the 

seeds were reduced to fine powder using 

mortar and pestle and sieved through a 1 

mm size mesh. 

Preparation of Extracts from Moringa 

Leaves and Seeds 

Aqueous Extracts  
50g of the fine powder of Moringa 

oleifera plant leaves and seeds were 

weighed out using a Scout Pro digital 

weighing scale. The powdered materials 

(leaves and seeds) were soaked separately 

into 400ml distilled water in a conical 

flask each with rubber cork and left 

undisturbed for 24 hours, then filtered off 

using sterile filter paper (Whatman no. 1) 

into a clean conical flask and subjected to 

water bath evaporation, where the aqueous 

solvent was evaporated at its boiling 

temperature of 1000C. The standard 

extracts obtained were then stored in a 

refrigerator at 40C for further use.  

Ethanol Extracts 
50gm of the fine powder of Moringa 

oleifera plant leaves and seeds were also 

weighed out separately using a Scout Pro 

digital weighing scale. The powdered 

materials (leaves and seeds) were mixed 

with 400ml of ethanol each. The mixtures 

were kept for 24 hours in tightly sealed 

vessels at room temperature, protected 

from sunlight and mixed several times 

with a sterile glass rod. This mixture was 

filtered through Whatman no. 1 filter 

paper and the residue adjusted to the 

required concentration. (50ml of ethanol 

for the residue of 50g of powdered plant 

material) with the extraction and it was 

repeated thrice until clear a colourless 

supernatant extraction liquid was finally 

obtained. The extracted liquid was 

subjected to rotary evaporation in order to 

remove the ethanol. Then the extract was 

stored in an air tight container at 4oC in a 

refrigerator for further use. 

Preparation of Salt Solution  
15g of salt was weighed using a Scout 

Pro digital weighing scale into a clean 

bowl and then 150ml was added to 

dissolve the salt and prepare the solution. 

This was left for 45 minutes before 

application. 

Phytochemical Screening 

Phytochemical analysis for qualitative 

detection of saponins, flavonoids, tannins, 

alkaloids, phenols, steroids and cardiac 

glycosides was performed on the extracts 

as described by Edeoga et al. (2005).  

Preparation of Prawn Samples (M. 

vollenhovenii) 
Fresh samples of prawns (M. 

vollenhovenii) were carefully washed with 

distilled water, and divided into six 

portions; each portion weighing 90.50g, 

92.54g, 93.60g, 87.88g, 100.28g and 

89.75g respectively. The first portion was 

left raw (untreated). The second portion 

was soaked in the prepared brine solution 

for 1hour. The third, fourth, fifth and sixth 

portion were soaked with Moringa leaf 

and seed (ethanol and aqueous) extracts 

respectively for 1hour. 1g of these 

concentrated extracts was diluted in 

150ml of distilled water before applying 

them to M. vollenhovenii samples. All the 

portions of The M. vollenhovenii samples 

were placed on a clean foil paper each and 

then subjected to the process of smoking 

in the Magbon Alade smoking Kiln for 3 

hours at the Department of Fisheries, 

Experimental Farm of the University of 

Benin. The samples were consistently 

checked at 30 mins intervals to prevent 

them from charring.  

Sensory Analysis   
Smoked prawns were subjected to a 

ten (10) semi-trained test panel which 

consist of students from the Department of 
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Fisheries, University of Benin to evaluate 

the sensory qualities such as texture, taste, 

aroma, and colour. These parameters were 

assessed on a ten points hedonic scale (9 = 

excellent; 8 = very good; 6 = good; 4 = 

fair; 2 = poor; and 0 = bad) according to 

Afolabi et al. (1984). Panelists to assess 

the smoked products were requested to 

mask their mouth with water after tasting 

each sample to avoid bias in 

judgement/evaluation. 

Isolation and Enumeration of 

Microorganisms 
One gram (1g) smoked prawns 

(untreated  and treated) was weighed using 

a top loading balance and homogenized in 

9.0 ml of sterile distilled water to form 

10.0 ml of the stock suspension. 1.0 ml of 

the stock suspension was transferred into 

a sterile test tube containing 9.0 ml of 

sterilized distilled water (diluent). This 

process was repeated for other sterilized 

test tubes up to 10-1, 10-2, 10-3, 10-4 and 10-

5 dilutions. 0.1 ml from 10-2dilution was 

plated out by pour plate method on 

nutrient agar for bacteria and potato 

dextrose agar for fungi. Nutrient agar 

plates were incubated at room temperature 

37°C for 24°C hours while the potato 

dextrose agar plates were incubated (28 ± 

2°C) for 3-5 days. After incubation 

discrete colonies of culture on nutrient 

agar and potato dextrose agar plates were 

counted and the unit expressed in colony 

forming units per gram (cfu/g) in Bergey's 

manual of determinative bacteriology by 

Buchanan and Gibbons, (2001).  

Statistical Analysis 
The result obtained were subjected to 

one way analysis of variance laid in a 

completely randomized design in 

triplicates using statistical package for 

social science (SPSS) version 21.0. Means 

were separated using Duncan multiple 

range test at 5% level of significance. 

 

Results  

Phytochemical Analysis 
The result of the preliminary 

phytochemical screening of M. oleifera 

presented in the Table 1 shows the 

Saponins, phenols and cardiac glycosides 

were present in the all Moringa. 

Flavonoids was present in Moringa leaf 

aqueous extract and Moringa seed ethanol 

extract, while it was absent in Moringa 

leaf ethanol extract and Moringa seed 

aqueous extracts. Tannins were observed 

to be highly present only in Moringa leaf 

ethanol extract. Alkaloids was absent in 

all the extracts (ethanol and aqueous 

extracts). While Steroids were present in 

Moringa leaf ethanol extract and Moringa 

seed ethanol extract. 
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Table 1: Phytochemicals analysis of Moringa oleifera leaf and seed extracts 
Phytochemical MLEE MLAE MSEE MSAE 

Saponin + + + + 

Flavonoid - ++ + - 

Tannins +++ - - - 

Alkaloid - - - - 

Phenol + + + + 

Steroids ++ - + - 

Cardiac 

glycosides 
+ + + + 

*key: +++= highly present; ++, moderately present; +, slightly present; -, Not present 

MLEE= Moringa leaf ethanol extract; MSEE = Moringa seed ethanol extract; MLAE = Moringa leaf aqueous 

extract; MSAE = Moringa seed aqueous extract. 

Sensory Evaluation 
Table 2 shows the result of the sensory 

evaluation of samples of M. vollenhovenii 

those treated with salt, M. oleifera leaf and 

seed extracts. The lowest value for colour 

5.40 was recorded in Moringa seed 

ethanol treated while the highest value 

9.00 was recorded in salted samples. 

There was no significant difference 

(P>0.05) between control and treated 

samples except for Moringa seed ethanol 

and aqueous extracts. The lowest value 

6.50 and highest 8.70 for aroma was 

recorded in Moringa seed aqueous extract 

and salted samples, respectively. Moringa 

seed extracts were significantly different 

(P<0.05) from control, salted, Moringa 

leaf aqueous and ethanol treated samples. 

However, no significant difference 

(P>0.05) was observed between Moringa 

seed aqueous and ethanol treated samples. 

The least value for the texture 7.90 was 

observed in Moringa seed ethanol treated 

samples while highest value 8.80 was 

observed in salted samples.  Moringa seed 

aqueous and ethanol treated samples were 

not significantly different (P>0.05) but 

were significantly different (P<0.05) from 

salted samples, Moringa leaf aqueous and 

ethanol and Moringa seed aqueous treated 

samples. The lowest value 6.80 for taste 

was observed in Moringa seed ethanol 

treated samples and the highest 8.70 was 

observed in salted and Moringa leaf 

ethanol treated samples. Moringa seed 

extracts were significantly different 

(P<0.05) from control, salted, Moringa 

leaf aqueous and ethanol treated samples 

but no significant difference (P>0.05) was 

observed between Moringa seed aqueous 

and ethanol treated samples.  

 

Table 2: Sensory Evaluation of Freshwater Prawn (Macrobrachium vollenhovenii) 

Treatments Colour Aroma  Texture  Taste  

Control 8.57± 0.18a 8.53± 0.42a 8.40±0.15a  8.13±0.50a 

Salted 9.00±0.00a 8.70±0.48a    8.80±0.42a              8.70±0.48a      

MLEE 8.40±0.48a 8.30±0.48a          8.60±0.52a   8.70±0.48a       

MLAE 8.30±0.97a    8.60±0.52a       8.30±0.48a   8.30±0.48a      

MSEE 5.40±0.97c 6.80±1.03b            7.90±0.74b              6.80±1.03b         

MSAE 6.60±0.97d 6.50±1.08b          8.00±0.00ab       7.30±1.16b         
*Mean+ SD are of triplicate determination. *Letters in column with same superscript are not significantly 

different at (P>0.05) in all tables below. MLEE= Moringa leaf ethanol extract; MSEE = Moringa seed ethanol 

extract; MLAE = Moringa leaf aqueous extract; MSAE = Moringa seed aqueous extract. 

  

Ethiopian Journal of Environmental Studies and Management Vol. 11 no.6 2018 



 

723 

 

Microbiological Analysis 
The result of the total viable count of 

M. vollenhovenii samples obtained from 

different treatment was shown in Table 4. 

The lowest bacteria count 1.73 x 103 cfu/g 

was obtained from salted samples while 

the highest bacteria count 4.15 x 103 cfu/g 

was obtained from control samples. The 

lowest fungal count 5.0 x 102cfu/g was 

obtained from salted samples while 

highest fungal count 1.43 x 103cfu/g was 

obtained from control samples. In all the 

samples bacteria counts were observed to 

be higher than the fungi count. The lowest 

total viable count 2.23 x 103cfu/g was 

observed in salt treated samples while 

highest total viable count 5.58 x 103cfu/g 

was obtained from control samples. 

Control samples was significantly 

different (P<0.05) from salt and Moringa 

treated samples.  

 

Table 3:  Microbial count of M. vollenhovenii in colony forming units per gram (cfu/g)  

Treatments Bacterial count Fungi count Total Viable Count 

Control 4.15 x 103±0.39 1.43 x 103 ±0.83 5.58a  x 103± 0.27 

Salted 1.73 x 103 ± 0.87          5.0 x 102± 1.00               2.23d x 103± 1.87 

MLAE 2.97 x 10 3± 0.31          1.27 x 103± 0.25              4.23b x 103±0.21 

MLEE 2.07 x 103± 0.21          8.0 x 102± 1.73               2.87cd x 103± 0.38 

MSAE 3.47 x 103± 0.35          1.40 x 103±0.30              4.87b x 103± 0.58 

MSEE 2.57 x 103± 0.42          7.0 x 10 2± 2.00               3.27c x 103± 0.31 

*Mean+ SD are of triplicate determination.*Letters in column with same superscript are not significantly 

different at (P>0.05) in all tables below MLEE= Moringa leaf ethanol extract; MSEE = Moringa seed 

ethanol extract; MLAE = Moringa leaf aqueous extract; MSAE = Moringa seed aqueous extract. 

  
Discussion  

The results from the phytochemical 

screening revealed the presence of 

saponins, flavonoids tannins and phenols, 

steroids and cardiac glycosides. The 

presence of some of these bioactive 

compounds confirms similar research by 

Dahiru et al., 2006, Bukar et al., 2010; 

Patel et al., 2014). The presence of 

pharmacologically useful substances such 

as tannins, flavonoids, saponins among 

other pharmacologically active elements 

in the seed and leaf of M. oleifera confirms 

the diverse claims and application of parts 

of the plant in treatment of ailments 

(Haristoy et al., 2005). The high presence 

of Tannins was observed only in Moringa 

leaf ethanol extract supports the report  by 

Doss et al. (2009) that some plants which 

are rich in tannins have been shown to 

possess antibacterial activities against a 

number of organisms. The absence of 

alkaloids could have been due to the 

development stage of the specimen used 

and their age (Abdulkadir et al., 2015). 

Saponins though are haemolytic on red 

blood cells, are harmless when taken 

orally and they have beneficial properties 

of lowering cholesterol levels in the body 

(Amos- Tautua et al., 2011). Phenols and 

phenolic compounds have been 

extensively used in disinfections and 

remain the standard with which other 

bactericides are compared (Uwumarongie 

et al., 2007). Thus, the antibacterial 

activities exhibited by the secondary 

metabolites: tannins, saponins and 

phenols may be responsible for the 

antimicrobial activity of the extract. Their 

presence in plants have been reported to 

be responsible for their antibacterial 

properties (Rojas et al., 2006; Nikitina et 

al., 2007; Udobi et al., 2008; Rafael et al., 

2009; Adeshina et al., 2010). The findings 
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in this study agree with earlier studies 

which also found that, not all 

phytochemicals are present in all plant 

parts and that those present differ 

according to the type of the extracting 

solvent used (Tijjani et al., 2009; Ayinde 

et al., 2007). 

The result obtained from this study 

showed the sensory assessment of M. 

vollenhovenii was best in all parameters 

tested in salted samples. This agrees with 

reports that  salting provides desirable 

sensory changes (Andres et al., 2005)  and 

gives specific sensory characteristics to 

the final product (Esaiassen et al., 2004; 

Andres et al., 2005; Boudhrioua et al., 

2009). However, samples of Moringa leaf 

aqueous and ethanol extracts were 

observed to be more effective on the 

sensory parameters than Moringa seed 

aqueous extract and Moringa seed ethanol 

extract. Generally, the result obtained for 

all the treated smoked samples showed 

that samples smoked with Moringa leaf 

and seed extracts (ethanol and aqueous) 

were favourable on all the sensory 

parameters assessed.   

The total viable count recorded for all 

the treated samples were below the 

International Commission on 

Microbiological Specifications value of 5 

x10 5 cfu/g for food and food products 

(ICMSF, 1986). The reduction of the 

microbial population in salted samples as 

opposed to that in control samples must 

have been as a result of the preservative 

effect of salt mainly due to the decrease in 

water activity and thus prevention of 

growth of many spoilage micro-organisms 

along with formation of a more 

membranous surface which further 

inhibits the growth of micro-organisms 

(Horner, 1997). This result is in 

accordance with the reports of Ofulla et al. 

(2011) who reported that salt solution had 

a significant effect on the bacterial load of 

R. argentea fish. Also the slight decrease 

of the microbial population in treated 

samples suggests that the presence of 

flavonoids, tannins and saponins in the 

extracts of both leaves and seeds of 

Moringa. Their presence reduced the 

microbial load in the prawn, but the leaves 

reduced microbial population better than 

the seeds in both solvents; this may be as 

a result of the higher presence of tannins 

and moderate presence of flavonoids in 

Moringa leaf and Moringa seed ethanol 

extracts respectively. Thus, confirming 

earlier reports that M. oleifera has 

antibacterial activity and hence it can be 

used for fish preservation 

 

Conclusion 
In conclusion, different 

phytochemicals were found in leaves and 

seeds of Moringa oleifera. In all 

parameters investigated salted samples 

gave the best sensory and microbial 

quality compared to Moringa treated 

samples. The total viable count recorded 

for all the treated samples were below the 

International Commission on 

Microbiological Specifications value of 5 

x10 5 cfu/g for food and food products 

(ICMSF, 1986). Further research should 

be carried out to determine the synergistic 

effect of brine and Moringa oleifera leaf 

and seed extracts (ethanol and aqueous) on 

microbial stability and the enhancement of 

the nutritional component and 

organoleptic properties of 

Macrobrachium vollenhovenii. 
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