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Abstract 
 

Using of dried aquatic plants as daily protein to animal and fish was the topic of investigation 
in this study. Analyses of different plants (water hyacinth, duckweed and lotus) in Laboratory. 
This is to evaluate their potentials in animal and feed composition.  The proximate analysis 
shows that the moisture content ranged from 6.25% in the plant to 32.5% for the crude lipids, 
the least value of 2.5 to 5.4 in the whole plant while the percentage crude fiber ranged from 
4.5 to 11.1% in the whole plant. The percentage crude protein ranged from 8.55% to 14.2 %. 
In the whole plant duckweed plant is conceder the  prefer plant can used as nutritive  source 
of animal and fish feed then water hyacinth and lotus. Total amino acid are large amount in 
water hyacinth than lotus and duckweed (397.638, 175.98 and 95.915 mg/g). 
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1. Introduction 
Aquatic plants grow copiously in different aquatic bodies such as lakes and waterways all 
around the world (Muhammed et al., 2012). Marine protein sources are often utilized in 
aquatic feeds because they are an excellent 
source of essential amino acids, fatty acids, vitamins and minerals, and because they 
generally enhance palatability (Davis and Arnold, 2000) ). However, nearly all researchers 
agree that an alternative ingredient should be used in the aqua feed industry and animal feed 
in place of fish meal, whose supplies are limited although demand for it is expected to rise. 
For this reason, many studies have been conducted on the replacement of expensive marine 
proteins with lower cost ingredients. 
 
Considerable attention has been devoted to the replacement of fish meal with plant protein 
sources such as soy-bean meal (Oliva-Teles et al., 1994); Refstie et al., 1998), mucuna seed 
meal (Siddhuraju and Becker, 2001) Globally, the food research emphasis on the production 
of high quality food and feeds of plant origin as the green plants are recognized as excellent 
source of protein, fats and pharmacological active and secondary metabolism. Recent studies 
reveals that the aquatic plants are good source of primary and secondary metabolism. 
Duckweed, as a natural protein source, has a better array of essential amino acids than most 
other vegetable proteins and more closely resembles animal protein (Hillman and Culley, 
1978). 
Newly harvested duckweed plants contain up to 43% protein by dry weight and can be used 
without further processing as a complete feed for fish. Compared with most other plants, 
duckweed leaves contain little fiber percentage of (5% in dry matter for cultivated plants) and 
little to almost zero indigestible material even for mono gastric animals (Chaturvedi et al., 
2003). This contrasts with the compositions of many crops such as soy beans, rice, and 
maize, approximately 50% of whose biomass comprises residues high in fiber and low in 
digestibility. Duckweed grown on nutrient-rich water has a high concentration of trace 
minerals, potassium (K), phosphorus (P), and pigments, particularly carotene and 
xanthophyll, which make duckweed meal an especially valuable dietary supplement for fish 
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(Leng et al., 1995).In most studies, duckweed is used as a protein source in place of fish meal 
made of other feedstuffs (Wee, 1991) ). Water hyacinth (WH) can be used fresh, ensiled or 
wilted to animals. Whole plants, chopped or ground can be used as feedstuffs for both 
ruminants and monogastrics. Water hyacinth contains high levels of cellulose and 
hemicellulose, which could serve as energy sources for ruminants (Mukherjee & Nandi, 2004) 
). Fresh WH has been utilized as partial replacement of para grass (Brachia ria mutica) in 
diets to cattle (Thu, 2011), ) and has given better growth than after wilting when fed to goats 
(Aregheore and Cawa, 2000). Supplementation of wilted WH in a rice straw-based diet had 
positive effect on intake and growth of beef cattle (Islam et al., 2009). Lotus is a floating 
attached plant, which is an important and popular cash crop in many Asian countries. Lotus 
has multiple uses, for example, stems and rhizomes as fresh vegetables; seeds as dessert 
and medicine; flowers as religious ornaments, and several parts as raw materials to produce 
cosmetics (Yi et al., 2002).To enhance the full utilization of those weed, the evaluation of its 
nutritive value in this study has the objectives to evaluate based on its nutritive value, its 
potentials in fish feed and animal feed of the various plants (water hyacinth ,duckweed and 
lotus) . 
 

2. Materials and Methods 
2.1. Sampling and pretreatment  
The samples of each plant were representative for the different part of the plants occurred in 
the studied drain. 
Since the chemical composition may vary strongly, dependent for different plant parts (leaf, 
stem, root), physiological age and growth conditions. 
The plants (chosen for study) were obtained from el khyree drain. All plants were in good 
condition (healthy) and in similar state of growth,(young) roots and leaf color to ensure 
uniform absorption areas and each type of plant put in bucket contained 2 liter in tab water 
and leave for one month. 
Pre-treatment of the sample involves drying and grinding, preceded by washing if the fresh 
plant material is polluted by dust and salts from water are the usual contaminants; these may 
be washed out by tap water. The plant sample is dried at 70 C in a well-ventilated drying oven 
till dry (often within 24 hours). The material is then finely ground, to obtain a homogeneous 
sample and pass a 1-mm sieve when less than 1 gram is to be weighed out. 
 
2.2. Determination of total ash content  
About 2 gm powdered plant grained with accurately weight in silica was crucible which weight 
previously the powdered extracted speeded as fine even layer on the bottom of the silica 
crucible and was incinerated at 550 ̊c until it become free from carbon the silica crucible 
cooled and was weighted again several time until constant weight . The percentage of total 
ash was calculated with reference to air dried extract (A.O.A.C., 2000). 
 
2.3. Determination of Moisture 
 Content Moisture content was determined by drying in an oven 100-105o °C to constant 
weight (A.O.A.C., 2000). 
2.4. Determination of Protein  
The protein content was evaluated by the digesting of the sample was determined and then 
nitrogen determination by a spectrophotometer method as described by (Devani, et al.,1989) 
and the protein content was obtained by multiplying the quantity of nitrogen by the coefficient 
6.25. 
2.4.1. Amino Acid Analysis  
Analysis of amino acids is required in several areas of research, and it is a fundamental tool 
in product analysis. The application imposes different requirements on the analytical method 
because the amino acids play different roles. Amino acids are the basic constituents of 
proteins. Qualitative and quantitative analysis of the amino acid composition of hydrolyzed 
samples of pure proteins or peptides is used to identify the material and to directly measure 
its concentration by o-phthalaldehyde (OPA) method ( Liu., 2000). 
 
Procedure of amino acid analysis in plants: 
Samples. Water hyathine, Duckweed and Lotus were analyzed for their amino acid content. 
Then, a mixture of samples was made in the mass ratio 70:15:15.The mixture was divided 
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into four parts, and one part, marked as “zero”, was used as such, while the other three parts 
were supplemented with methionine, threonine and lysine in different concentrations. The 
mixtures “one”, “two” and “five” contained 0.1, 0.2 and 0.5 % of each added amino acids, 
respectively. Preparation of protein hydrolysates. The fodder samples and the mixtures were 
finely ground to pass through a 0.5 mm sieve. The samples were then hydrolyzed First, 0.1–
1.0 g was weighed (equivalent to 10 mg nitrogen content) into a screw capped test tube and 2 
cm3 of 6 mol dm³ HCl was added. 
 
The tubes were capped and the samples were hydrolyzed for 24 h at 110 °C. After the 
hydrolysis, the mixtures were evaporated to dryness under vacuum. The hydrolysates were 
reconstituted in 2 cm³ of 0.1 mol dm³ HCl.27 In the second procedure, samples of the same 
mass were weighed into vacuum hydrolysis sis tubes and 7 cm³ of 6 mol dm³ HCl with 0.1 % 
of phenol were added and mixed gently. Hydrolysis was realized in a ReactiTherm TM 
heating/stirring module for 6 h at 150 °C. After the hydrolysis, the samples were cooled to 
room temperature and evaporated to dryness using a ReactiTherm TM heating/stirring 
module and Reacti-VapTM Evapora-tor, at 70 °C under a stream of nitrogen. The residues 
were quantitatively transferred into 50 cm³ volumetric flasks using 0.1 mol dm³ HCl. The 
solutions were filtered through quantitative filter paper into glass tubes and the filtrates were 
purified using 0.22 μm pore size, cellulose membrane syringe filters.27 
HPLC Determination The chromatographic conditions employed were in accordance with the 
Agilent method, Henderson,(2000) ex-cept for mobile phase A, which consisted of 5.678 g of 
Na2HPO4 per 1 dm³ water, adjusted the pH to 7.8 with a 6 mol dm³ HCl solution (buffer 
strength 40 mmol dm³). The mobile phase B was acetonitrile–methanol–water (45:45:10, vol. 
%). Briefly, the hydrolyzed samples or the solutions the standard amino acid mixture were 
automatically derivatised with OPA by programming the auto sampler. 
 
2.5. Determination of Total Lipids  
Total lipids were determined by continuous extraction in a Sox let apparatus for 8 hours using 
hexane as solvent. (A.O.A.C., 2000). 
Crude fiber was determined by sequential hot digestion of the defatted sample with dilute acid 
and alkaline. Total carbohydrate was determined by subscribing as follow: Crude fiber = (100- 
moisture, crude protein, ash, crude fiber and crude lipid) (A.O.A.C., 2000). 
 
2.6. Determination of Crude Fibers 
Crude fiber was determined by sequential hot digestion of the defatted sample with dilute acid 
and alkaline. Total carbohydrate was determined by subscribing as follow: Crude fiber = (100- 
moisture, crude protein, ash, crude fiber and crude lipid) (A.O.A.C., 2000). 
 
 
 
3. Results And Discussion 
 
3.1. The nutrient values of aquatic plants and their utilization in animal and fish feed 
The ash content, which is an index of mineral contents, for lotus, was higher in comparison 
with the values re-ported for other aquatic plants. The crude protein content of both water 
hyacinth and duckweed was higher than lotus while comparing our study to the previous ones 
on crude fiber, the results of our study was somewhat similar to that of Anjana and Matai 
(1990) and Muhammed et al,. (2012). The crude protein of water hyacinth leaves is higher 
than that of corn grit 'maize' (10.77) (Boyd, 1969); guinea corn (11.22) and very close to palm 
kernel cake (19.06) (Eyo, 1994) and duck weed (26.30) (Mbagwu & Adeniji (1988). These are 
ingredients either taken directly by fishes or used as major ingredient in fish feed formulation. 
Amounts of protein, lipid, carbohydrates and fibers in duckweed is higher than other aquatic 
plants. One of the most commonly encountered difficulties, when alternative protein sources 
are used, is acceptability due to the palatability of the diets fed to fish (Rodriguez et al., 2011).  
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Table 1. Percentage Moisture Content, Ash Content, Crude Protein Content, Crude 
Fat/Lipid Content, Fiber Content, of studied aquatic plants. 
 

PLANT     Moisture Ash Crude 

Protein 

Crude 

Fiber 

Crude 

Lipid 

Total 

Carbohydrat

e 
Water 

Hyacinth 

6.91 15.37 12.52 4.5 2.5 58.2 

Duck weed 32.5 16.8 14.12 11.1 5.4 64.8 

Lotus 6.25 21.35 8.55 4.97 3.95 54.93 

 
 
Anti-nutrients are defined as substances which by themselves, or through their metabolic 
products arising in living systems, interfere with food utilization and affect the health and 
production of animals (Makkar, 1993). In an earlier study, common carp that were fed diets 
containing higher than 13% mucuna meal showed significantly poorer growth and nutrient 
utilization indices, compared to carp that were fed a control diet. In contrast, in the current 
experiment, common carp fry fed diets containing different amounts of duckweed did not 
show significant differences with respect to growth or feed utilization. These findings support 
the opinion that duckweed has a higher nutritional value than both mucuna and sesbania 
meals (Makkar and Becker, 1999), found that methionine n supple-mentation in feeds 
containing winged bean meal provided similar growth compared to control, but methionine 
deficiency could be compensated for by the cysteine content of the winged bean meal, which 
was >2.0 g cysteine/100 g protein. Furthermore, Viola et al,. (1982) determined that when 
80% of fish meal was replaced by soy-bean meal, most aquatic plants have good potentials 
as animal feed. This includes Azolla species and Lemna species. Muhammad et al,. (2014) 
found water lotus high in crude protein while low in crude fiber. 
 
3.2. Amino acid in Aquatic plants 
The determination of the amino acid composition of the proteins in food is of great 
importance.1 Namely, the amino acid level is an indicator of the nutritional value of food and 
fodder proteins.2 As a laboratory technique, the analysis of amino acid plays an important 
role in biochemical, pharmaceutical and biomedical fields.3 Hither-to,( IGOR,et. al ., 2012). 
 
Water hyacinth indicated that high content in fiber (Igbintosun,. andAmako,1988) and very 
high in amino acid profile (Wolyerton and Mcdonald, 1978) the high fiber contebt of the hole 
water hyacinth plant meal has put great limitation into its effect utilization by fish as feed 
ingredient (Igbintosun,. andAmako,1988, and Nwalinna and Ajani, 2005). Duckweed, as a 
natural protein source, has a better array of essential amino acids than most other vegetable 
proteins and more closely resembles animal protein (Hillman and Culley, 1978). Duckweed 
grown on nutrient-rich water no essential amino acid (EAA) deficiencies (Siddhuraju and 
Becker, 2001). Similar results were obtained in another study, in which feeding common carp 
diets containing more than 12% sesbania meal produced significantly poorer growth and feed 
utilization compared to fish fed a= control diet, despite good feed acceptability and no EAA 
deficiencies. 
 
3.2. Amino acid in Aquatic plants 
The determination of the amino acid composition of the proteins in food is of great 
importance.1 Namely, the amino acid level is an indicator of the nutritional value of food and 
fodder proteins.2 As a laboratory technique, the analysis of amino acid plays an important 
role in biochemical, pharmaceutical and biomedical fields.3 Hither-to,( IGOR,et. al ., 2012). 
Water hyacinth indicated that high content in fiber (Igbintosun,. andAmako,1988) and very 
high in amino acid profile (Wolyerton and Mcdonald, 1978) the high fiber contebt of the hole 
water hyacinth plant meal has put great limitation into its effect utilization by fish as feed 
ingredient (Igbintosun,. andAmako,1988, and Nwalinna and Ajani, 2005). Duckweed, as a 
natural protein source, has a better array of essential amino acids than most other vegetable 
proteins and more closely resembles animal protein (Hillman and Culley, 1978). Duckweed 
grown on nutrient-rich water no essential amino acid (EAA) deficiencies (Siddhuraju and 
Becker, 2001). Similar results were obtained in another study, in which feeding common carp 
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diets containing more than 12% sesbania meal produced significantly poorer growth and feed 
utilization compared to fish fed a= control diet, despite good feed acceptability and no EAA 
deficiencies. 
 
This was again attributed to the presence of anti-nutrients such tannins, phytic acid, saponins, 
trypsin inhibitor and lectins in sesbania meal (Hossain et al., 2001). According figure (1,2,3 ) 
and tables ( 2,3,4 )Amino acid in water hyacinth in order aspartic acid, asparagine, glutamine, 
glycine, tyrosine, leucine, valine, phenyl alanine, threonine, praline, glutamic acid and Cystine 
(31.137, 22.345, 2.2388, 2.567, 2.567, 112.8, 110.36, 5.9367, 3.6845, 90.585, 2.267 and 
1.6385) Amino acid in lotus in orders serine, aspartic acid, glutamic acid, glycine, tyrosine, 
leucine, lysine, phenylalanine, valine, histidine, praline and isoleucine(,8.66, 0.505, 1.795, 
6.655, 6.655, 9.821, 33.42. 16.89, 0.446, 1.14and 24.69mg/g). Amino acid in duckweed in 
orders serine, methionine, leucine, lysine, tyrosine, valine, phenyl alanine, tryptophan and 
histidine (29.219, 7.13, 7.13, 103.52, 1.352, 101.93, 1.2739, 0.5211 and 0.002). Total amino 
acid are large amount in water hyacinth than lotus and duckweed (397.638, 175.98 and 
95.915 mg/g) this result agree with the result of total nitrogen according to tables (2.3,4). 
 
Table (2) : External Standard Report for Duckweed 
 

Amino Acid Retention 

Time 

Concentration (mg/ 

g) 

Serine 13.373 29.219 

Methionine 18.005 7.13 

Leucine 21.953 7.9198 

Lysine 230504 103.52 

Tyrosine 23.711 1.3521 

Valine 25.593 101.93 

Phenylalanine 26.962 1.2739 

Tryptophan 26.769 0.5211 

Histidine 29.560 0.002 

Total 252.87 

 
Table (3): Show external standard report for Water Hyacinth 
 

Amino Acid Retention 

Time 

Concentration 

(mg/ g) 

Aspartic acid 13.510 31.1

37 Asparagine 18.089 22.3

45 glutamine 19.805 2.23

88 glycine 20.151 2.5

67 tyrosine 21.590 3.72

66 leucine 21.953 11

2.8 valine 25.593 110.

36 Phenylalanine 26.962 5.93

67 Threonine 33.275 3.68

45 Proline 33.790 90.5

85 glutamic acid 34.711 2.2

67 Cystine 35.448 1.63

85 Total 389.

29 
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4. Conclusion & Recommendations 

The nutritive values of the water plants are mainly include (total carbohydrate, crude protein 
crude lipids, total amino acids) this measurements show the high rate in water hyacinth and 
duckweed than lotus. This observation could contribute to the value of water plants as a feed 
material in .Further work is clearly necessary to test the effectiveness of water plants as a 
feed material in crustacean diets. 
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