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Efficacy Of Cow Urine Distillate To Enhance The
Freshwater Copepod Population Density
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Abstract--Zooplankton has high nutrition value because of some vitamins, amino acids and fatty acids in them. Cow urine is known for its medicinal
properties and therapeutic value in india. There are many reports which revealed the application of cow urine in agriculture, poultry, animal health and
human health. However, there are no reports for its application in live feed culture. Hence, in the present investigation, the effect of Gir Cow Urine
(CUD) was studied on zooplankton for it’s impact on biomass and biochemical composition. The study revealed that the biomass of zooplankton
significantly increased in Gir cow urine distillate treated group. The experiment was carried out one month period. At the end of study period, the
biochemical composition of cow urine treated and untreated zooplankton cultures were analyzed.
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1. INTRODUCTION
The word “Plankton” derived from Greek mean drifters and
the word was first coined by Victor Hensen in 1887.
Plankton commonly falls under two categories namely
Phytoplankton and Zooplankton. Phytoplankton are primary
producers and minute photosynthetic plants. Zooplankton
are secondary producers and animal groups of the
freshwater ecosystem. Copeopods and Rotifers are the
largest, most diversified group in freshwater ecosystem.
Copepods are considered as ecological indicators of water
quality and global climate change. Alterations in their
presence and abundance can be resulted in the low
fisheries production. As the major secondary producers of
the ecosystem, they fed on phytoplankton and act as food
for many major commercially important fishes. For example,
a herring stomach contains 60,000 calanoid copepods (1).
The studies on copepod ecology in different habitats like
estuaries, mangroves, seagrass beds, seaweeds, coral
reefs, lagoons and open seas is important to understand
the ecosystem health and fish production. Copepod is one
of the most abundant live feed organisms which are widely
present in almost all the freshwater bodies. Copepods pass
through very distinct life stages. They emerge from an egg
as a nauplius, usually 100-150uM in length. After six
nauplius stages (referred as stages N1 to N6), with growth
between each stage, the body shape changes and a series
of usually six copepodid stages follow (referred to as stages
C1 to C6).
____________________
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The last of these stages is the adult in which different sexes
can be identified. Copepods used as natural food are either
cultured or collected from natural water bodies (2)
Freshwater finfish seed production often faces a problem of
an in adequate food supply. Artificial feeds are widely used,
but planktonic animals are very important, especially
rotifers, cladocerans, and copepods. Virtually all fish feed
on plankton, especially in their early life phases.
Planktivorous fish depend on small invertebrates
throughout their entire lives. Copepods of the order
Cyclopoida are the most important food items in freshwater
aquaculture, and their nauplii are especially valuable for
feeding fry (3). The importance on mass culture of
copepods begins due to the unsatisfactory performance of
traditional live feeds Artemia and Rotifer in larviculture. In
mangroves and estuarine environment, harpacticoid
copepods are the major food for larvae and juveniles (4).
The key problem in culture of copepods is high yield in the
sense of hatchery level on a continuous basis. Depletion of
DHA (Decosahexanoic acid) and EPA (Ecosapentanoic
acid) in the food of the larvae leads to low survival,
structural deformities and malpigmentation (5). So that fish
and larvae rely mainly on the live feeds which contain high
nutrition. The medicinal usage of cow urine is practiced in
India from ancient days. Hence cow urine could be
expected as a good immunostimulant and water quality
enhancer. Cow urine contains various inorganic compounds
including silver, Na-K ratio of 4:1 (36%:9% in dried urine),
apart from about 3% urea. Fresh cow urine also contains
50-100 mg oestrogens/100 ml; 20- 200 μg of corticosteroids/100 ml and 0.05-0.15 mg of 17-keto-steroids/100
ml (6). Now days, a lot of emphasis has been given on the
medicinal use of cow urine in India. Recently the cow urine
has been granted U.S. Patents (No. 6,896,907 and
6,410,059) for its medicinal properties, particularly for its
use along with antibiotics for the control of bacterial
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infection and fight against cancers (7). A number of
diseases could be cured by the use of medicines derived
from the cow. Though it is a cheap resource, its benefits are
very high. Cow urine contents are 95% water, 2.5% urea
and 2.5% minerals, salts, hormones, and enzymes.
Gomutra alone has got all such chemical properties,
potentialities and constituents that are capable of removing
all the ill effects and imbalances in the body (8). The3
laboratory analysis of cow urine shows that it contains
nitrogen, sulphur, phosphate, sodium, manganese, carbolic
acid, iron, silicon, chlorine, magnesium, citric, succinic,
calcium salts, Vitamins A, B, D, E minerals, lactose,
enzymes, creatinine, hormones and gold acids (9). Cow
urine meets the deficiency of these micronutrients in the
body and maintains the balance of these substances and
cure seven the so called incurable diseases (10). The
presence of gold As aurum hydroxide is recently proved by
scientists of Junagadh University (11). Hence the attempt to
apply cow urine in aquaculture will bring an integrated
farming practice and will have interdisciplinary relevance.
Recently, cow urine and its distillate has been examined for
their effect on growth promotion in aquaculture
Cirrhinusmirgala (Hamilton) (12); growth and food utilization
parameters of Labeo rohita (13). Cow urine distillate known
as ‘Kamdhenuark’ exhibited many biological activities
including
immunomodulatory
potential
(14)
and
antimicrobial effect (15). So in the present investigation,
CUD (Cow Urine Distillate) was considered for its
application in aquaculture for commercial production of live
feeds.

2. MATERIALS AND METHODS
2.1 Sampling area
Sandhana pond (Latitude, 11.09o and Longitude, 79.37o) at
Veppathur village, Kumbakonam taluk, Thanjavur district
was selected for the present study. It is a perennial pond
potential for intensive fresh water aquaculture. However, it
has not yet been used for any productive purposes and only
being polluted by human interferences. Hence the pond has
been selected as the site for study to check the possibility
for aquaculture practices.
2.2 Plankton Collection
The plankton and water samples were collected from
selected habitat during morning hours (5.00 A.M to 6A.M)
by towing method using Henson’s standard plankton net
(150µm mesh) in zigzag fashion horizontally at a depth of
50 to 100 cm

2.3 Isolation and identification of copepods
The collected samples were immediately transported to the
laboratory by providing aeration using battery aerator. The
zooplankton samples were thoroughly rinsed to reduce the
contamination from other zooplankters. From the samples,
Cyclopoid copepod were identified under microscope. The
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identification of plankton was made by referring the
standard manuals, text books and monographs (16-20).
Photomicrographs were taken using Trinocular Microscope
(Model BXL) attached to an USB camera (MIDCE-5C).
Based on the key provided by the authors the species was
confirmed for their taxonomy and used for culture.

2.4 Cow urine collection
Six disease free cows were selected for urine collection
(Tag. No: 0206, 0177, 0184, 0468, 0133, 0201), were
collected from Goshala, Sri Vittal Rukminni Samsthan,
Govindapuram near Kumbakonam. These animals were
maintained in a ventilated shed with the provision of
individual feeding and watering. Clean drinking water and
feed was provided ad libitum. Animals were daily offered
about 2 kg of feed and the available green fodder. The early
morning first urine (4.00 to 5.00 am) was collected from six
cows it was pooled and transported to laboratory in airtight
sterile containers.
2.5 CUD preparation
The collected urine samples were distilled simultaneously at
50° C - 60° C using distillation apparatus for 5 – 6 hours
(21). The cow urine distillate (CUD) was stored in sterile
glass containers and was used for treatment on the same
day without storage (22).
2.6 Developing pure culture of Cyclopoid copepod
To begin with, Cyclopoid sp. collected from the study pond
was maintained in 2 liter capacity containers, provided with
aeration. The Cyclopoid sp. was identified, under
microscope using the ‘Practical Guide to Identify
Freshwater Crustacean Zooplankton’ (23). The Cyclopoid
species were isolated and inoculated in to another 2 liter
container and fed with yeast media. The yeast was
dissolved in clean and filtered freshwater to avoid dust
particles and other waste materials. Feeding was done
once in three days or whenever the water in the culture tank
becomes clear. Excess feed would cause water quality
problems which would lead to the mortality of copepods;
hence care was taken to avoid excess feeding.

2.7 Experimental Protocol
Four tanks with twenty liters of stock culture was inoculated
with a population density of 500 Nos each. The zooplankton
was fed with 2.5ml of yeast stock solution for every three
days. The CUD was added in different concentrations viz,
0.025%, 0.05% and 0.1% in three experimental tanks. One
tank was kept as control by adding equal volume tap water
without CUD. The media is kept undisturbed for a period of
seven days. After seven days water was changed. The
plankton were well aerated with all culture requirements for
30days. After 30days, the survival, growth and biochemical
composition of the CUD treated and untreated plankton
groups were carried out.
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2.8 Assessment of Growth
To determine the population density 500 adult animal were
kept in 20Lit aquarium. The copepods were fed once in
every two days. No copepods were removed from the
containers during experimental period of 30 days. On final
day, all the copepods including nauplii, copepodites and
adults were filtered through 48µm sieve. The total
copepods produced over the period of experiment were
counted using Sedgwick rafter counter under the
microscope. The number of nauplii, copepodites and adult
copepods were counted separately. The animals were
count in 1ml at 5 times and the results were multiply into l
lit.
2.7 Biochemical analysis
The plankton collected was filtered through plankton net
made up of bolting silk pore size 150µm. The filtered
plankton was collected for biochemical analysis on wet
weight basis.
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Lipids were extracted as described by Folch et al., (26), and
estimation was done by the phospho vanillin method of
Barnes and Blackstock (1973). 50mg plankton were
homogenized (5% w/v) in a waring blender in chloroformmethanol mixture (2:1). The homogenate was filtered
through Whatmann No.1 filter paper and the residue was
removed by shaking vigorously with 0.88% KCI (added as
one fourth of the volume) 1ml of filtered was taken in a test
tube and evaporated under water bath (10 minutes) and
1ml of concentrated H2SO4 was added and boiled for 10
minutes. For estimation of total lipid, 0.2 ml of this solution
was taken and 5ml of vanillin reagent was added. The
developed colour was read in UV Spectrophotometer at 520
nm against reagent blank. Cholestrol was used as a
standard.

3. RESULTS
3.1 Population density

Carbohydrate analysis
Total carbohydrate was determined by Anthrone method
(24). Freshly weighed 100mg of animal were homogenized
in distilled water (5ml) and 5% tricholoro acetic acid in a
homogenizer. The homogenate was centrifuged at 2500rpm
for 5 minutes. To every 1 ml of the supernatant 4 ml of
anthrone reagent was added. A standard glucose solution
was also run along with the samples. The samples were
kept in water bath for 10min at 100oC. The optical density
was read in a UV spectrophotometer at 620 nm. The
percentage of carbohydrate content of the plankton was
calculated using the OD of the unknown sample and that of
standard glucose solution. Standard curve was drawn.

Fig 1: Effect of Gir CUD treatment on Population
density of Cyclopoid Copepod
Protein analysis
Protein was estimated following Lowry et al., (25) method.
Fresh wet weight (100mg) of plankton was homogenized
with 5% tricholoroacetic acid in homogenizer. The
homogenate was centrifuged at 3000 rpm for 10 minutes
and the residue was dissolved in 0.1N NaOH. Exactly 0.2ml
of this solution was made up 0.1ml using 0.1N NaOH To
this 3.5 ml of Folin’s reagent was added and thoroughly
mixed. The optical density was measured at 670 nm in UV
spectrometer.

Lipid analysis

Fig 1, illustrates the effect of different concentration of CUD
treatment on copepod population density. The results
suggessted that, the T2 group which was treated with
0.05% of CUD for seven days showed the maximum
response with highest number of nauplii (8800), copepodite
(7000) and adult (5200). Whereas in T2 which was treated
with 0.025% of CUD, the growth response of population is
lower than the T1 group and T3 which was treated with
0.1% of CUD. The statistical analysis showed significance
variation (P<0.05) among the treatment groups. When
compared to control group, all the treatment groups showed
higher population density. In all the experimental groups
including control and treatment, the number of nauplii, is
higher than the copepodites which is tow in higher than the
adult.
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3.2 Biochemical analysis

Fig 2: Nutritional Value of Cyclopoid Copepod treated
with Gir CUD
(i) Protein content
Protein content of zooplanktonwas estimated on wet weight
basis. The findings of the present study as shown Fig. 9 in
revealed that maximum protein content of was recorded in
T2 group which was treated with 0.05% concentration of Gir
CUD for seven days. Minimum protein content of was
recorded in T3 for which was treated with 0.1%
concentration of CUD. The treatment and control groups
showed significant variation (P<0.05).

(ii) Carbohydrate content
The amount of Carbohydrate in zooplankton was estimated
on wet weight basis. The carbohydrate content was noted
as highest (12%) in T2 which was treated with 0.05%
concentration of Gir CUD and least carbohydrate content of
(9%) was recorded in T1which was treated with 0.025%
concentration of CUD (Fig. 9).
(iii) Lipid content
As exhibited in Fig, the result shows that lipid content of
zooplankton was significantly influenced by period of cow
urine distillate exposure. Maximum lipid content of was
recorded in T2 (10%). Minimum lipid content of (7%) was
recorded in T1.

4. DISCUSSION
From Ancient Indian Vedic literature it has been known that
cow urine has multiple, properties (27) and because of that
cow urine has been described to have many therapeutic
and spiritual cleansing qualities (28).Wealthy cow excretes
a volume of 17-45ml/kg/day with specific gravity ranging
from 1.025-1.045. Its pH ranges between 7.4 and 8.4 with
seasonal variations. Urea nitrogen and total nitrogen varies
between 23 – 28ml/kg/day and 40 – 45 ml/kg/day
respectively. In addition it also contains Uric acid, calcium
iron and other trace elements. Iron helps in RBC
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production. The body electrolytes sodium and potassium
helps in maintaining new health. The arum hydroxide (gold
particles) have been proved to be present in list cow urine
by Junagadh Agricultural University Scientists. It acts as
antimicrobial anti dose and immunostimulant agent.
Recently the practice of using cow urine as therapeutics is
formed as cowpathy. Though it has lot of disputes, the
clinical properties of cow urine is scientifical validated by
various authors (29). The application of cow urine in
aquaculture as fresh cow urine (30-31) Cow urine Distillate
(32) and also herbal cow urine extracts (33) have been
explored in different fish models like Cirrhinus mirgala,
Labeo rohita and Oreochromis mossambicus. The optimal
concentration of CUD for promoting growth and biochemical
composition is well documented Padmapriya and
venaktalskhmi, 2014 for fishes. However the optimal
concentration of cow urine distillate has not yet been
established for zooplankton. Hence the present study has
been attempted to find the optimal concentration of CUD to
be treated for copepod culture. From the results obtained, it
is clear that 0.05% of CUD is the optimal concentration for
plankton growth. This is in concentration with the results
obtained for fish studies which showed 0.1% of CUD as the
optimal concentration. This might be due to the difference in
the body mass. Due to the higher body mass and
complexity of the physiological systems, the fishes require
0.1% concentration of CUD to show maximum response.
Whereas the copepods, which are micro crustaceans with
less evolutionary development of physiological systems
need only lesser quantity of CUD for exhibiting maximum
response. The CUD shows a dose dependent effect on the
population density of copepods. The lower concentration
has lesser effect and higher concentration i.e 0.05% shows
higher effect. However the 0.1% shows a suppressive
effect. This might be due to the fact that CUD also shows
toxicity at higher concentration. The mortality of fishes at
5% and 1% concentration was already reported by
Sattanathan and Venkatalakshmi, 2015; Padmapriya and
Venkatalakshmi, 2014. However there is no documentation
for LC50 values of cow urine or CUD on fishes or
Planktons. The general pattern of high nauplii count in all
the treatment groups reveals that cow urine distillate
enhances the fertility rate of copepods. This observation is
the first of its kind in the literature of cow urine beneficial
properties. Hence this is a good indication that Gir CUD
could be a better stimulant for copepod culture and could
be strongly considered for mass culture. Similarly the high
protein count of the isolated species in Sandhana pond of
Veppathur village confirm the high nutritive value of
copepods as live feed in aquaculture. Hence the present
study falls in live with the previous findings of this laboratory
that CUD is a good natural growth promoter and has
provide scopes in the field of ecosafe organic aquaculture.
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