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T}m waTER lentil plants and microscopic algae found in the scum
of ponds and slow moving water were chemically and nutritionally
analysed. The morphology and texonomy of these water plants
and microscopic algae were described. The determination of amino
acids and the predicted biclogical value were studied, Two pilot
experiments on growing Pekin ducklings were conducted to feed them
on the fresh and air dried lentil plants and algae.

It was found that these water plants composed of 29.6% crude
protein and contains considerable amount of essential amino acids,
but they were of lower biological value if compared to that of the
whole hens epgs. However, these plants were not toxic as the Marine
algae, consequently could be used in poultry rations in proper per-
centage as major plant protein sources.

The shortage of proteins in a great many countries respescnts a soundy
problem and need various solutions. Searching for new food sources that
" can be mass produced at low cost, has led to the culture of various micro-
arganisms such single cell proteins as yeast or multicell protein’s as algae,
i.e., Spirolina (Clement, 1975).

It was intended to cast light on the chemical analysis, biclogical value
and to carry cut of pilot experimentis on water lentil plants and micros-
copic algae which may be harvested by the farmers population living in the
vicinity of ponds, and slaw moving water in Egypt. These plants with the
other microscopic algae may be used as mew protein rich scurces in poul-
try rations,




178 E.A 0. YAMANI et al.
Material and Methods

Water lentil plants mixed with the other microscopic algae were collec-
ted from the local ponds of Sharkia Governorate as they are commonly used
by the farmers in this territory for feeding poultry since a long time ago.

Chemical analysis

Samples of these plants were used for chemical analysis therefore, were
separated to fresh lentil plants and fresh algae to determine the amino acids
composition and biological value in each.

%]

Moisture, crude protein, petrolium ether (60-80°), ash were dene for samples

of water lentil plants and microscopic algae and their mixtures according (o
the methods of the A.O.A.C. (1970).

Determination of amino acids

Water lentil plants and microscopic algae (0.3 g) were hydrolysed, separa-
tely, with 8N constant boiling hydrochloric acid at 105 for 18hr in sealed tubes.
Amino acids were converted to N-triflucroacetyl n-butyl derivatives using
the method of Gehrke (1968). The amino acid derivatives were Puf into a borosi-
licate glass column (6 long & 1D) packed with 19%(W/W) ethylene glycol adipate
coated on a 100/120 mesh preheated chromoeorb G, The injector and dete-
ctor temperatures were 200 and 250°, respectively, and the column initial
temperature was 70° and programmed 4°/min with maximum temperature
200°.  Individual amino acid was calculated according to the method of
Gehrke (1968) using ornithine as internal standard,

The amount of isoleucine and therionine was calculated by substracting the
amount of glycine and proline, determined according to the method of Block
(1958), from the amount of glycine |- isoleucine and therionine -~ proline
determined by G.L.C. technique, respectively.

Arginine and histidine were dstermined colourmetrically according to the
method of Macpherson (1942).

Tryptophan was determined colourimetrically in the alksline hydrolysis
according to the method described by Blauth ef al. (1963).

Determination of predicted biclogical value was caleulated according to
the method of Oser (1951).

Two pilot experiments were carried out on 40 Pekin ducklings of 3 week
old. The first experiment was conducted to test the toxicity by feeding the fresh
mixture of water lentil plants and microscopic algae for three weeks period
corresponding to the same number of ducklings fed normal growing ration
of 15.7%, crude protein and 2874 ME keal/kg, caleulated after Erb (1976). The
second experiment was performed on 60 dayold ducklings divided into two
similar groups. The first group raised on the former growing ration
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and the second were raised on a ration composed of 50%, ground air dried
-of Ientil plants and algac and 509, growing ration. The mortality rate (%,) and
body weight was recorded at weekly interval in the first experiment, while
‘the body weight was recorded at biweekly interval in the second experiment.
Statistical analysis was done according to Snedecor and Cochran (1967).

[Results and Discussion

Morphology and taxonomy of water lentil plants and algae ]

The water lentil plants are Hydrophytes belong to Lemnaceae family, which
rincludes two genera, Lemma and Wolffia, comprises the smallest Howering
plants (Core, 1955). The characteristics of these two genera can be summa-
rised as follows :

a. Wolffia arrhiza

The stem is very small, disclike, dorsiventral, green with similar small
'branches either separate or still attached to it. The plant is rootless and
~devoids of vascular tissues. The flowers initiate in a pocket on the ventral
surface of the stem and penetrate through the dorsal one. They are very
'small, unisexual and collected as inflourescences. In each plant there is an
inflourescence comprises of two flowers only, the male flower is represented
by a stamen corresponding to a carpel in female one.

b.  Lemna trisulca

The stem looks like that of Wolffia arrhiza, except the presence of a cen-
tral simple vascular bundle and a toot attached to its ventral surface. The
inflourescence, which initiates in a pocket on ths ventral surface of the stem
includes three flowers, two of them are males and the third is female. These
flowers are alike to those describad bafore in wolffia arrhiza.

Microscopic studies of numsrous samples showed that these plants in
the natural conditions are mixed with soms water plants such as the protozoa
-and different types of algac which bslong to cartain divisions of the plant
‘kingdom and which were identified as follows :

Algae Division
Oscillatoria Cyanophyta
Euglena Euglenophyta
Chlamj;domonas Chiorophyta
Shirogyra o
Cladophora T
Diatomes Chrysophyta.
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These water plants and algae are common in the scum of ponds and slow’
moving water certainly mixed with snails during summer months and
even the whole year except winter season. The percentage of the water mic~
roscopic algae ranged from 89 to 10%, of the mixture. The PH value of diffe-
rent water samples as media for these plants was found to be 7 - 10..

Chemical and biclogical evaluations

Results illustrated in Table 1 showed that the water lentil plants and
microscopic algae as well as their mixtures having considerable amounts of
crude proteins ranged from 26.03%, to 30.12%, (on dry basis). These con-
siderable amounts of protein led the authors to investigate them chemically
and biologically in order to cast light on their nutritional value especially
in poultry feeding.

TABLL 1. Chemical analysis of water lentil plants and microscopic algae as well as thei

mixture.
] Microscopic mixture
Chemical analysis |Water lentil
{on dry weight basis) |plants ¢
Algae ¥ o

Crude protein 2 | 30.12 26.03 29.62
Crude fibre % 8.65 5.00 7.52
Ash % 3.71 2.75 3.59
Petroilium ether
Extract % 1.71 1.93 145
Carbohydrate 7 55.81 64.29 57.54

The amino acids composition water lentil plants and microscopic. algac
are shown in Table 2. It was observed that lentil plants contained, relatively,
higher level of aspartic acid, glutamic acid, glycine iscleucine, methionine,
tyrosine and valine than those found in microscopic algac. However, the
microscopic algae contained more leucing, phenyl alanine, lysine, arginine
and tryptophane than those found in lentil plant samples. No marked difl-
erences Were ented in the other aminoacids, From the data, it was clear
that lenti] plants were characterized by their high content of sulferconta-
ining amino acids, while the microscopic algac were characterized their high
content of lysine.

From Table 3, it is clear that the lentil plants were difficient in lysine, while
microscopic alpae were difficient in lysine, methionine and eystine when com-
of the whole hen’s egg as proposed by WHO {1965). More-

pared with those 3 :
over, the provisional mixture of pure amino acids proposed under the FAQ
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system (1957) when used to compare the nutritive value of these proteins
indicated that lysine was the limiting amino acid in lentil plants and micros-
‘copic algae with protein score of 13 and 26, respectively.  The predicted bio-
logical value (Table 4) was found to be 19.54 and 26.22 in lentil plants and
‘microscopic algae, respectively.

TABLE 2. Amino acid compaosition of water lentil plants and nicroscopic algae.

—_—

Amino acid Water lentil Microscapic
(/16 g N) plants algae

Alanine 0,25 6.17
Valine 2.50 1,00
Glycine +isoleucine 4.16 2.88
Leucine 0.50 i.00
Proline--threonine 332 3.79
Serine 1.50 E 1.72
Cystine 0.96 G.75
Methioning 1.52 0.83
Phenyl alanine 0.83 1.14
Aspartic acid I 2.00 1.80
Glutamic acid 3.01 2.69
Tyrosine 392 | 1.57
Lysinge 0.50 1.10
Arginine 1,30 | 1.80
Histidine 1.60 1.7
Tryplophan 0.90 1.20

Results shown in Table 5 indicated that there was no mo
the three weeks of the experiment, either by feeding fresh w
or the conventional growing ration in the treated or control groups. So, it
could be concluded that there was no toxic material and consequently no t(;xic
effect on the survived birds fed the fresh mixture of lenti] plants and algae
Tt was emphasized, however, by Salib e af. (1977) that the Marine algea
was toxic for feeding mice as they contain toxio material either fresh or air
dried.  The decrease in body weight of the birds fed the fresh water lenti]

rtality th roughout
ater plant. mixture
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plants and microscopic algae mixture was due fo the high moisture and imbala--
nce of nutrient requirements in this ingredient as a ration for the growing
ducklings and its difficiency in lysine and most essential amino acids (Table 3}
and consequently their low biclogical value (Table 4). It could be recomme-
nded that using the water lentil plants and algae mixiure in feeding poultry
should not be as fresh, but air dried and as one of the major plant protein
sources in the ration.

TABLE 3. Essential amino acid patierns®,

Aming acid®* Hen'’s Water Microscopic
ey lentillpiants algae
Isoleucine 129 117 74
Lencing 172 61 78
Lysine 125 34 41
Total aromatic AA. 195 274 137
Phenyl! lanine 114 110 79
Tyrosine 81 164 | 58
Total S—containing A A, 107 136 89
Metihionine 61 78 31
Cystine 46 58 I 28
Threonine 99 175 B6
Treptophan 31 54 44
Valine 141 'l 159 82
|

* Caleulated as described by WHO (1965).
*#£  From mean amine acid content,

Results represented in Table 6 showed that the ducklings fed ration of
50%, air dried lentil plants and algae mixture were similar in growth to those
fed the conventional ration. However, the bedy weight of treated group
birds were less than those of the control group ones at 8 weeks of age.
The difference in body weight between the twe groups was statistically,
highly significant. Body weight of birds aged 8 weeks in the treated group
was similar to that of birds aged 6 weeks only in the control group. k could
be concluded that the air dried mixture of lentil plants and microscopic algae
should be used in lower level in poultry rations as major plant protein
source for the well balance of these rations. Further investigations are
going on to study the proper percentage of these water plants as {air
dried ingredient in growing and laying rations for chickens, as well as the:
digestibility trials.
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TABLE 4. Protein scores and predicted biologi

183

cal value of water lentil plants and microscopic

algae.
Amino acids“and f;;;;?i::?d] Water lentil
biological value pattern plants
Isoleucine 270 122
Leuvcine 306 63
Lysine 270 35
Phenyl alanine 180 ! 114
Tyrosine 180 170
Methionine 144 81
Cysting 126 60
Threonine 180 182
Tryptophan 90 56
Valine 270 156
Protein score®* 100 13
Limiting amine acid — Iysine
Predicted biological
value #*# — 19.54

Microscopic

algae

125
131
69
134
98
52
47
146
75
138

lysine

26.22

* mg amino acid/gN.
£

EE 1

Calculated according to Oser (1951).
Food and Agricultural Organization of the United Nations (1957},

TABLE 5. Live weight in grams of Pekin ducklings fed on growing ratien and mixture of
fresh water lentil plants and microseopic algae (Test of foxicity),*

Age in weeks

L I

Live weight (z)
on growing ration

Live weight{z)
on fresh plant

234.8
379.0
560.0
739.3

291.2
350.0
369 .4
406.3

* Mortality % = Zero.
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TABLE 6. Live weight of Pekin duckling fed normal and treated rations.

Live weight (g) | Live weight (g)
Age in weeks  |on 10027 growing | on 507 growing | *‘t*’ test value
ration ration |- 507 air
dried—plant

Day old 56.5 55.9

2 weeks 307.2 247.9 2BHE
4 weeks 745.7 497.9 . i
6 weeks 1146.9 824.9 2.:3%%
8 weeks 1533.6 5 1143.8 3.6%%
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