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Abstract 

_______________________________________________________________________________________________________________ 
The present research focuses on designing and testing a novel, cost-effective solar thermal 
hydrodistillation system for cow urine distillation. Experimental investigations have shown that 
the distillate's most significant ingredient was phosphonic acid (81.13%), a critical antiviral agent 
used in prodrug formulations to treat cancer, HIV, and hepatitis B. Solar-powered cow urine 
distillate is odourless and drinkable without dilution. This distillate had 0.88% ammonia and 
2.25% nitrogen, which was 80% less than the market-based cow urine distillate. This 
investigation also showed that cow-urine distillate is anxiolytic and anti-depressant. A 40% cow 
urine distillate dosage is helpful in diabetes management. Cancer cell reduction increases as the 
cow urine distillate dose exceeds 10%. Thus, it can be concluded that prepared cow urine distillate 
is helpful in treating some life-threatening diseases. 

Keywords: Ayurveda; Gau Arka; Gaushala; Gir Cows; Techno-economic analysis; Renewable 
energy 

 

 

1. INTRODUCTION 

A cow (Fig. 1) is a domesticated cattle animal, a species 
of Bos taurus 1. Cows are raised in rural areas for various 
purposes, including the production of dairy products 
such as milk and cheese 2. The majority of cows in today's 

society are housed in cow shelters. Cow shelters in India 
are not only places of religious significance but also 
sanctuaries for stray, abandoned, wounded, and aged 
cattle. Many cows are mistreated or abandoned as cities 
grow and agricultural techniques change 3.

 

 

Figure  1: Indian cow 4 
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Cow urine is composed of 95% water, 2.5% urea, as well 
as minerals, salts, hormones, enzymes, and other 
substances 2.5% 5. Cow urine has many molecular effects, 
including fighting free radicals, helping with diabetes, 
inhibiting tumour growth, and killing protozoa and 
molluscs. Ayurvedic medicine says that cow urine can 
heal leprosy, fevers, peptic ulcers, liver problems, kidney 
problems, asthma, some allergies, psoriasis, anaemia, 
and even cancer. There are many uses for distillate cow 
urine, such as a biopesticide in organic farming, a way to 
make tumour drugs more bioavailable, and to treat 
fungal diseases with an antifungal; studies have shown 
that cow urine is just as effective at killing germs as 
regular drugs.  

Cow urine and its distillate have been in use since ancient 
times 6. Neves 7 tested cow urine as a bluegrass fertiliser. 
Each treatment utilised 1250–5000 pounds of cow urine 
per acre. The author reported that the treated plot grass 
contained higher protein than the control plot grass. In 
most instances, urine application increased protein 
content. Using a short-term incubation approach, 
Limmer and Steele 8 showed that urine application 
affects the denitrification zone and rate in pastoral soil. 
The authors found that urine did not boost denitrification 
activity in soil with fully active enzymes. Mutnuri and 
Prabhu 9 mentioned that cow urine may produce struvite 
stones (urine becomes more alkaline). Cow urine and 
brine were mixed to find the best struvite crystallisation 
concentration. The authors noted that renewable 
struvite allows long-term agricultural expansion. 
Ledgard et al. 10 examined cow urine and its vital pasture 
components. Increased nitrogen boosts production 
significantly.  

The efficacy of cow urine as a plant growth enhancer and 
an antifungal agent has been studied by Jandaik et al., 11. 
According to the authors, the most effective 
concentration was 15% cow urine. When tested in 15% 
cow urine, Fusarium oxysporum (78.57%) inhibited 
growth best, followed by Rhizoctonia solani (78.37%) 
and Sclerotium rolfsii (73.84%). The authors observed 
that cow urine inhibits fungi. Hoh and Dhanashree 12 
examined the antifungal properties of cow urine 
distillate against Candida. They found that 
concentration-dependent inhibition of Candida species 
by cow's urine distillate was effective against isolates 
resistant or sensitive to common antifungals. Sadhukhan 
13 presented research on the use of cow urine as a bio-
pesticide and fertiliser to support agriculture. Farmers 
reported increased soil microbial activity and crop yields 
after regularly using cow urine. Tapke 14 used cow dung 
and urine for a cheap, natural reformulation. Biological 
control uses beneficial organisms, their genes, and 
metabolites to decrease plant disease damage and 
stimulate plant responses. Grange 15 researched a cow's 
urine mixture. The intraperitoneal delivery of samples (a 
traditional convulsion drug) to fasting grey rabbits 
decreased plasma glucose. Jain et al., 16 evaluated cow 
urine therapy for cancer patients in Mandsaur District, 
India. The experimental data showed that cow urine 
therapy for at least 2-3 months was most beneficial. 
Suemitsu et al. 17 examined cow urine distillate using gas 
chromatography. The primary components of cow's 

urine oil are phenol and p-cresol. Mohanvel et al., 18 
redistilled cow urine distillate as an antilastogen and 
bioenhancer for antibacterial and anti-proliferative 
action. The authors noted that cow urine distillate may 
enhance antibacterial and antiproliferative activity. 
Choudhary et al. 19 stated that cow urine is a natural 
disinfectant, insect repellent, and a critical ingredient in 
Indian farmers' organic crop enhancer. Cow urine 
treatment boosts yields of maize, mustard, and rice. 
Safitri et al., 20 evaluated fermented cow urine from 
Ngabab village in Pujon, Kab. Malang. They suggested 
that cow urine fermentation may be a green way to make 
environmentally friendly chemical fertilisers and 
pesticides. Shalaby and colleagues 21 conducted a field 
experiment to evaluate a novel approach as a 
complementary method to chemical control against 
Lepidopteran larvae of both Pink bollworms, 
Pectinophora gossypiella (Saunders) (Fam. Gelechiidae), 
and Spiny bollworms, Earias insulana (Boisduval) (Fam. 
Noctuidae). They used natural items such as cow urine-
dung extract and crude neem oil. This research showed 
that cow urine-dung extract can be safely and 
successfully implemented in an integrated pest control 
programme to reduce bollworm complex density on 
cotton plants. Singh et al., 22 examined how cow urine 
affects rice growth, yield, and nitrogen absorption. This 
research found that rice crops responded well to 
nitrogen fertiliser alone and in combination with cow 
urine.  

Jhalani et al., 23 examined cow-urine emulsification in 
diesel and other emission-reduction methods. A 
stationary C.I. engine tested 5%, 10%, 15%, and 20% cow 
urine emulsions. The 15% emulsion worked best, 
increasing brake thermal efficiency to 24.8% from 21.9% 
with base diesel. Bisen et al. 24 developed a technology to 
convert cow urine into electricity. The authors made ten 
necessary cells using plastic bottles, zinc and copper 
electrodes, and cow urine electrolytes. Each cow-urine-
filled 150-mL cell generated 0.87 V. Series-connected 
batteries have an 8.6 V potential difference. The battery's 
current was 63 mA. Power output was 0.54 W. Hasan et 
al. 25 reported research on energy generation from cow 
urine. The authors observed the source outputs and 
tested them under load. Gidde et al. 26 tested cow urine 
and a micro-fuel cell-based buck converter for hybrid 
energy generation. Biswal et al. 27 produced hydrogen 
from cow urine. The authors obtained most of their 
hydrogen via steam reforming of gaseous fuel. So, it was 
another petroleum derivative. Kiran et al., 28 used cow 
urine to reduce automobile fuel pollution. Sodium, 
magnesium, calcium, and potassium in cow urine 
improve fuel characteristics.  

The literature study revealed that research on cow urine 
and its distillate began around 1940. Fig. 1 depicts the 
number of research papers found in the Scopus database. 
Since 2011, research on this topic has intensified, and 
various scientists are now testing cow urine or its 
distillate in multiple applications. Fig. 2 shows that about 
57.1% of the investigators employed cow pee and its 
distillate for agricultural uses, while 28.6% used cow 
urine to generate power or electricity. 14.3% of 



Vikrant P. Katekar                                                                                                                    Journal of Drug Delivery & Therapeutics. 2026; 16(2):129-155 

ISSN: 2250-1177                                                                                           [131]                                                                                             CODEN (USA): JDDTAO 

researchers have employed cow urine and its distillate 
for therapeutic reasons. 

   

 

Figure  2: Number of publications found on cow urine and its distillate in the Scopus database 

 

 

Figure  3: Applications of cow urine and its distillate 

2. COW URINE DISTILLATION 

From the literature review, it was noted that cow urine 
distillation was performed either using electrical energy 
(Fig. 4) or fossil fuels (Fig. 5). Cow urine was boiled in a 
container, and the vapour thus formed was condensed in 
a water-cooled condenser. But the challenge here is that 
dairy cows' mean cow urine pH was 8.10, ranging from 
7.27 to 8.71 29. This pH value makes cow urine highly 

alkaline. The pH of a solution significantly affects the 
properties and behaviour of metals. When the pH is too 
high or too low, it leads to corrosion or oxidation, 
weakening or damaging the metal. Hence, cow urine 
distillation must be done in glass containers (Fig. 6) or 
spherical clay pots (Fig. 6). Distillation is also done in 
high-quality stainless steel containers on an industrial 
scale (Fig. 8). However, all these methods either use fossil 
fuels such as wood, coal, and LPG or electricity. 
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Figure  4: Production of cow 
urine distillate using a glass 

apparatus 

 

Figure 5: Production of cow urine 
distillate using the spherical clay 

pot apparatus 

 

Figure  6: Production of cow 
urine distillate using a high-

quality stainless-steel 
apparatus 

As mentioned earlier, current methods of cow urine 
distillation require either fossil fuels or electricity. Then 
the question arises: how much energy is needed for cow 
urine distillation, and what is its carbon footprint? 
Energy estimations have been performed to explore 
answers to these questions, which are presented in Table 
4. It shows that, for just 100 kg of cow urine distillation 
per day, the total energy required for distillation is 2.9 
kW. With firewood as the energy source to generate the 
heat needed, the total CO2 emissions are estimated at 
22.6 kg/day (8.2 tons/year). And with LPG as a source of 

energy, CO2 emissions per day are 17.4 kg (6.2 Tons) of 
CO2/year. This value is much higher (almost double) 
than the global per capita carbon emission (4.7 Tons of 
CO2), as shown in Fig. 7. Hence, developing a distillation 
system with a very low carbon footprint is necessary. 
This is only possible when the distillation system runs on 
renewable energy. Solar thermal energy is the most 
suitable renewable energy source, as the distillation 
system requires heat for operation. Hence, the present 
research uses solar thermal energy for distilling cow 
urine. 

 

Table 1: Estimation of energy, cost and carbon dioxide emission for 100 kg/day cow urine distillation 

Sn. Parameter Value Unit 

1. Inlet cow urine temperature 30 oC 

2. Boiling temperature  100 oC 

3. Mass of cow urine  1 kg 

4. Latent heat of cow urine 2,257 kJ/kg 

5. Specific heat of cow urine 4.2 kJ/kg K 

6. Sensible heat required for distillation 294 kJ/kg 

7. Latent heat required for distillation 2,257 kJ/kg 

8. Total heat required 2,551 kJ/kg 

9. Capacity: 100 kg of cow urine distillation per day 100 kg/day 

10. Total heat required to distillate the required capacity of cow urine 2,55,100 kJ/day 

11. Total heat required to distillate the needed capacity of cow urine in kW 2.9 kW 

12. The calorific value of firewood 18,000 kJ/kg 

13. The calorific value of LPG 44,000 kJ/kg 

14. Mass of firewood required for the given capacity of cow urine distillation 14.1 kg/day 

15. Mass of LPG required for the given capacity of cow urine distillation 5.8 kg/day 

16. The cost of 1 kg of firewood 15 ₹/kg 

17. The cost of 1 kg of LPG 66.6 ₹/kg 

18. Expenditure for the distillation of a given capacity of cow urine using firewood 212.5 ₹ 

19. Expenditure for the distillation of a given capacity of cow urine using LPG 386.5 ₹ 

20. Carbon emission per kg of firewood 1.6 kg/kg of firewood 

21. Carbon emission per kg of LPG 3 kg/kg of LPG 

22. Carbon emission for a given capacity of cow urine distillation using firewood 22.6 kg of CO2/day 

23. Carbon emission for a given capacity of cow urine distillation using LPG 17.4 kg of CO2/day 
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Figure  7: IEA, Energy-related CO2 emissions per capita by income decile by regions, 2021, IEA, Paris 
https://www.iea.org/data-and-statistics/charts/energy-related-co2-emissions-per-capita-by-income-decile-by-

regions-2021, IEA. 

 

The specific objectives of the present research work are 
as follows: 

a) To design and fabricate a cost-effective, 
environment-friendly cow urine distillation unit 
running on solar thermal energy for rural 
communities and cow shed owners. 

b) To investigate the techno-economic performance of 
the developed system. 

c) To check the therapeutic properties of distilled cow 
urine using solar thermal energy.  

As mentioned earlier, the present cow urine distillation 
systems are expensive, energy-intensive, difficult to 
operate and maintain for a common person, and highly 
polluting to the environment. Hence, the present 
research illustrates a cost-effective, environment-
friendly, easy-to-operate and maintain solar thermal 
hydrodistillation system for the production of cow urine 
distillate. The authors believe that no investigator has 
investigated such work to date.  

The next section of the article outlines the materials used 
to build a solar thermal hydrodistillation system for 
distilling cow urine. It also shows the approach taken for 
experimental study and chemical analysis of the distilled 
cow urine using the constructed system. 

3. MATERIALS AND METHODS 

After the rigorous literature review 30–60, the solar 
thermal hydrodistillation system was designed and 
fabricated for the distillation of cow urine. High-quality 
cow urine typically refers to urine from healthy cows that 
are naturally raised (i.e., cows that have never been given 

growth-promoting hormones or antibiotics) and fed a 
natural diet 61. The quantity of high-quality cow urine 
from only one type of breed of cows (not cow urine with 
a mixture of different kinds of cow breeds) is needed to 
make high-quality cow urine distillate. For the present 
research, cow urine of Gir cows was collected from 
“Gorakshan Gaudhala” (cow shed), Nagpur (21.1458° N, 
79.0882° E), Maharashtra, India. The Kathiawar 
peninsula (20.7493° N, 70.9979° E) in Gujarat, India, is 
the birthplace of the Gir cow, a breed of Zebuine cattle. 
The name originates from the Gir Hills and the 
surrounding woods. The photograph of the Gir cows is 
shown in Fig. 8. 

 

Figure  8: Indian Gir Cows 62 

The collected cow urine of the desired quality was 
filtered to remove impurities, then distilled. The 
fabricated solar thermal hydrodistillation system was 
tested at Nagpur (21.1458° N, 79.0882° E), Maharashtra, 
India. The hourly temperature readings were taken for 
(a) absorber plate, (b) cow urine, (c) inside vapour, (d) 
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atmospheric temperature and (e) condenser glass cover. 
In addition, hourly cow urine distillate yield and wind 
velocity were recorded. These observations were used to 
investigate the thermodynamic and economic 
performance. In addition to thermodynamic analysis, 
pharmacological analysis was performed using gas 
chromatography and mass spectrometry. Anti-anxiety, 
anti-depression, anti-cancer and anti-diabetic trials were 

conducted on mice. The investigated chemical properties 
were also compared with cow urine distillates available 
on the market to assess their efficacy. Based on 
thermodynamic, economic and pharmacological test 
results, conclusions were drawn. Fig. 9 shows the steps 
used to conduct the present research work, which are 
self-explanatory. 

 

 

Figure  9: Steps used to conduct the present research work 
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The forthcoming section of the manuscript illustrates the 
design and fabrication of a solar thermal hydro-
distillation system for cow urine distillation. 

4. Design and fabrication of a novel solar 
thermal hydrodistillation system for cow urine 
distillation 

4.1 Design of solar distiller for cow urine extraction 

The first step before fabricating a solar thermal 
hydrodistillation system for cow urine distillation is to 
find and fix the dimensions of the distiller. This has been 
done by applying basic thermodynamic equations. 
However, some values and constants must be assumed 
before applying these equations. Table 5 illustrates the 
several values and constants used in the design process.

     

Table 2: Assumptions 

Sn Parameter Notations Unit Value Ref. 

A-1 Average cow urine production -- Kg per cow 
per day 

7 63 

A-2 Total farmers in India  -- million 120 64 

A-3 Total cows in India  -- million 193 65,66 

A-4 Average no. of cows per farmer  -- No. 2 Using A-2 & A-3 

A-5 Total cow urine availability  -- Kg/day 14 Using A-1 & A-4 

For a solar distiller  

A-6 Input quantity of cow urine for 
distillation per day 

mew kg/day 10 Using A-5 with some 
loss, such as filtration, 
etc. (5 kg/day per 
cow) 

A-7 Useful sunshine  Time (9 am to 
5 pm (8 hr) 

Sec 28,800 From actual 
measurement 

A-8 Average solar energy available at 
Nagpur 

I(t) kW/m2 0.6 From actual 
measurement 

A-9 Latent heat of cow urine hfg KJ/kg 2,257 Same as water 

A-10 transmissivity of glass (Tou)g -- 0.9 67 

A-11 Absorptivity of the absorber plate (alpha)p -- 0.9 67 

A-12 Transmissivity of cow urine (Tou)Cu -- 0.1 67 

A-13 Heat loss coefficient (10%) (Q)loss -- 0.1 Assumed 

 

After defining suitable assumptions (A-1 to A-13) in Table 5, thermodynamic and energy balance equations (as per the 
first law of thermodynamics) were used, and dimensions of the solar thermal hydrodistillation system were finalised. 
The detailed estimation of dimensions is given in the Table. 6. From this estimation, it has been found that to process 10 
kg of cow urine per day, the size of the distiller required (i.e., its base area) is 2 m2. 

Table 3: Estimation of dimensions of solar distiller 

Sn Estimated value Notation Equation Unit Value 

1.  Latent heat required (LH) Qreq 
ew fgm h  kJ/day 22570 

2.  Total energy absorbed by 

the absorber plate 

(Q)in ( ) ( ) ( ) ( )
g Cu p

I t Tou Tou alpha Time     kJ/m2 per day 12597.12 

3.  Heat loss from the surfaces 

of the solar still 

(Q)loss ( )
in

Q heat loss coefficient  kJ/m2 per day 1259.71 

4.  Actual heat input (Q)actual (Q)in-(Q)loss kJ/m2 per day 11337.41 

5.  The area of the absorber 

plate required 

A (Q)required/(Q)actual m2 1.99 

6.  The Length of the solar still L Assumed m 2.00 

7.  The width of the solar still W Area/Length m 1.00 
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4.2 Fabrication of solar thermal hydrodistiller 

 As per the estimated solar hydrodistiller’s dimensions 
(as given in Table 6), the base area (called the absorber 
plate) was selected as 2000 mm × 1000 mm (L×W). The 
condenser glass cover angle was set to 210 ° (equal to the 
latitude of Nagpur city, 21.1458° N). The dimensions of 
the other surfaces of the solar hydrodistiller were 
calculated as shown in Fig. 10. The base plate, front, back, 
and side walls were fabricated from clear glass (4 mm 

thickness, thermal conductivity = 0.96 W/m · K 67). The 
fabricated tank was covered with an openable door made 
up of clear glass (4 mm thickness, thermal conductivity= 
0.96 W/m K 67) fixed in the aluminium frame, as shown 
in Fig. 11. The outer surfaces were covered with 
insulation (thermal conductivity= 0.038 W/m K 67) to 
reduce the heat transfer from the distiller during its 
operation. The entire assembly was kept on a mild-steel 
rectangular stand facing south, since India is located in 
the Earth's northern hemisphere, as shown in Fig. 12.

 

 

Figure  10: Dimensions of solar thermal hydrodistillation system for cow urine distillation 

 

Figure 11: Photograph of the fabricated solar thermal hydrodistiller for cow urine distillation  (glass door opened) 

 

Condenser glass cover 

Aluminium frame 

Side wall 

Absorber plate 

Condensate 

collection duct 

Thermocouple 

wires 

MS stand 

Distillate 

outlet pipe 
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Figure  12: Photograph of a fabricated solar thermal hydrodistiller for cow urine distillation 

(Glassdoor closed) 

4.3 Working of solar thermal hydrodistiller for cow urine 
distillation 

The high-quality cow urine from single-breed cows was 
kept in the distiller basin. When solar radiation enters 
the distiller through the top glass cover, cow urine, being 
dark brown, quickly absorbs solar energy. Cow urine 
vapour thus formed and travelled upwards. When they 
came in contact with the glass cover, they quickly 
condensed the underside of the glass cover by rejecting 

the heat to the atmosphere, as shown in Fig. 13. Since the 
condensing glass cover was inclined, all condensed 
droplets were slide down and collected in the condensate 
collection duct (which is shown in Fig. 14). The 
condensate collected in the duct, was taken out from the 
distiller (which is called as cow urine distillate) was 
stored in glass bottle and packed in the 100 ml size 
bottles for selling in the market as shown in Fig. 14 (a) 
and (b). The collected condensate was absolutely clean, 
transparent, and ready to drink.

 

 

Figure  13: Condensation of cow urine vapour, underside of the glass cover, which is called cow urine distillate 
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(a) Cow urine distillate stored in a glass bottle 

 

(b) Cow urine distillate stored in a 100 ml bottle 
(ready to sell) 

Figure  14: Cow urine distillate produced using a solar thermal hydrodistillation system 

 

 

Figure  15: 

Market sample 1- PDGA 

 

Figure  16: 

Market sample 2- SSGA 

 

Figure  17: 

Market sample 3- GVAK 

 

Three types of cow urine distillate available in the market 
were procured to estimate the quality of the distilled cow 
urine using a solar-thermal hydrodistillation system. 
They are shown in Figs. 15, 16 and 17. 

5. Results and discussions 

After several months of testing, the observations were 
recorded and analysed to evaluate the performance of 

the fabricated solar thermal hydrodistiller for cow urine 
distillation. This section describes the experimental 
results and discusses their interpretation.  In addition to 
this, chemical analysis of prepared cow urine distillate 
using a solar thermal hydrodistillation system and its 
effect on several diseases like anxiety, depression, 
diabetes, and cancer have also been discussed.

 

PDGA SSGA GVAK 
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5.1 Analysis of experimental results of solar thermal 
hydrodistillation system   

Fig. 20 illustrates the temperature differences between 
the absorber plate and the cow urine basin. The change 
in cow urine temperature and absorber plate 
temperature is practically the same, and there is very 
little difference between these two temperatures. This is 

a fascinating observation. This is because cow urine is 
dark brown, similar to the colour of the absorber plate. 
As a result, cow urine absorbs more heat from the sun in 
addition to absorbing the heat that arises from the 
absorber plate. The maximum absorber plate and 
effluent temperature values were 700C and 600C, 
respectively. Their average values were 570C and 550C, 
respectively.
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Figure  18: Variation in absorber plate temperature (Tp) and cow urine temperature (Tw) inside the solar thermal 
hydrodistillation system on a typical day 

Fig. 19 depicts temperature fluctuations in the condenser glass cover (Tg), bottom surface temperature of the distiller 
(Tb), and air temperature (Ta). All of these temperatures exhibit comparable fluctuations. Their values were lower in the 
morning, but as the day proceeded, all temperatures rose to their maximum values of 600C, 490C, and 41.10C, respectively. 
Their average temperatures were 470C, 42.30C, and 38.80C, respectively. 
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Figure  19: Variation in condenser glass cover temperature (Tg), bottom temperature (Tb) of solar thermal 
hydrodistiller and atmospheric temperature (Ta) on a typical day 

The productivity of a solar thermal hydrodistillation 
system, measured per day or hour, is of the highest 
importance. This refers to the amount of cow urine 
distillate obtained per square metre of the absorber 
plate. The differences in hourly yield are shown in Fig. 20. 
It has been observed that it performs its function by 

attentively following the path of the solar radiation that 
falls on the solar still. At 2 p.m., when solar irradiance was 
836 W/m2, the highest hourly yield was 0.337 kg/hr. The 
overall yield was 1.69 kg per day for a 0.45 square metre 
area. As a result, the expected yield was between 3 to 4 
kg per day per square metre area of absorber plate. 
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Figure 20: Variation in the yield of cow urine distillate from solar thermal hydrodistiller on a typical day 

5.2 Chemical analysis of cow urine distillate prepared using a solar thermal hydrodistillation system and its comparison with 
the cow urine distillates available in the market 

 

Gas chromatography-mass spectrometry (GC-MS) is a 
method used to identify chemicals present in a given 
sample. This technique is applicable for analysing 
volatile and non-volatile compounds, including sulphur 
68. GC-MS analysis of prepared cow urine distillate 
obtained by solar-thermal hydrodistillation was 
performed to identify chemical compounds. Table 7 
presents all components in the prepared cow urine 
distillate and their composition, expressed as 
percentages by volume. It shows that the primary 
compound in the distillate was Phosphonic acid, phenyl-
, bis [5-methyl-2-(1-methyl ethyl) cyclohexyl ester 

(81.13%).  It is a chemical used to eliminate fungal 
infections. It is an essential antiviral medication used in 
various prodrug formulations to treat cancer, HIV, and 
hepatitis B.  It also works as an antibiotic to treat urinary 
tract infections. Anti-nausea drugs often include it. It also 
works as an antimalarial. It may affect anxiety-related 
behaviour by reducing oxidative stress. It also works as 
an electrolyte in fuel cells and oxyhydrogen generators 
69. The benefits of other identified compounds in the 
prepared cow urine distillate, along with their 
percentage by volume, are given in the Table. 8. 

 

Table 4: GC-MS of cow urine distillate prepared using a solar thermal hydrodistillation system   

S.N. Test Parameter Sr. no. Test Result % contents 

1. Identification of 
compounds by GC-MS 

1. Dibutyl phthalate 3.26 

2. Phthalic acid, di(2- propyl pentyl) ester 0.53 

3. Hexadecanoic acid, 2,3- bis (acetyloxy) propyl ester 1.01 

4. Squalene 0.61 

5. Octadecanoic acid, 2-   

[(acetyloxy)-1-(acetyloxy) methyl]ethyl ester  

4.21 

6. Octadecanoic acid, 2,3-bis (acetyloxy) propyl ester 9.24 

7. Phosphonic acid, phenyl-, bis [5-methyl-2- (1-methyl ethyl) 
cyclohexyl ester 

81.13 
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Table 5: Benefits of compounds found in cow urine distillate produced using solar energy 

Sn Compound % 

contents 

Effect of compound 

1.  Dibutyl phthalate 3.26 It is an insect repellent 

2.  Phthalic acid, di (2- propyl pentyl) 

ester 

0.53 • In addition to being cytotoxic, it also has antibacterial, 

antifungal, and anti-carcinogenic properties.  

• It is very effective against breast cancer. 

3.  Hexadecanoic acid, 2,3- bis 

(acetyloxy) propyl ester 

1.01 • It may help cure rheumatic symptoms. It possesses high 

antioxidant and radical scavenging properties. 

• It promotes both skin health and metabolic wellness. 

4.  Squalane 0.61 • Squalane is an effective moisturiser that stops water loss from 

the skin.  

• It may also help keep hair hydrated. Squalane may help 

improve the appearance of visual signs of ageing. 

• Squalane may help protect the body from environmental 

stressors such as pollution and sun exposure.  

• It may also help minimise inflammation and free radical 

damage. 

5.  Octadecanoic acid, 2-[(acetyloxy)-

1-(acetyloxy) methyl]ethyl ester  

4.21 It promotes skin hydration and moisture retention, as well as 

softening and soothing the skin. 

6.  Octadecanoic acid, 2,3-bis 

(acetyloxy) propyl ester 

9.24 It has antimicrobial effects. 

7.  Phosphonic acid, phenyl, bis [5-

methyl-2- (1-methyl ethyl) 

cyclohexyl ester 

81.13 • A chemical used to eradicate fungal infestations.  

• It is a crucial antiviral pharmaceutical used in different 

prodrug formulations to treat cancer, HIV, and hepatitis B.  

• It is also an antibiotic used to treat urinary tract infections.  

• Anti-nausea medications often include it.  

• It also serves as an antimalarial.  

• It may influence anxiety-related behaviour by lowering 

oxidative stress. 

• It is also helpful as an electrolyte in fuel cells and 

oxyhydrogen generators. 

 

5.3 Comparison of the prepared cow urine distillate with 
the cow urine distillate available in the market 

After initial testing of the hydrodistiller and GC-MS 
analysis of the prepared cow urine distillate, it was 
essential to compare its quality with cow urine distillates 
available on the market. For this purpose, three cow 
urine distillate samples were purchased from the market. 

Fig. 21 (a) to Fig. 21 (f) shows the appearance of different 
samples. It shows that the original cow urine was dark 
brown in colour. The cow urine distillate samples 
purchased from the market were light brown in colour. 
However, the cow urine distillate prepared using a solar-
thermal hydrodistillation system was clear and 
transparent, resembling clean distilled water. 

 

     
 

(a) Original 
cow urine 

sample 

(b) Market 
sample  

PDGA 

(c) Market 
sample SSGA 

(d) Market 
sample GVAK 

(e) Extracted 
using a pressure 

cooker 

(f) Extracted using 
solar hydrodistillation 

Figure  21: Appearance of different samples 
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To understand why there was so much difference in the 
appearance of the cow urine distillate, it was necessary 
to understand and model the industrial process of cow 
urine distillation. For this purpose, pressure cooker-
based cow urine distillation was done, as shown in Fig. 
21. And by observing the appearance of cow urine 
distillate obtained from the pressure cooker system, it 
can be quickly concluded that because of boiling the cow 
urine at comparatively higher temperature (usually 
more than 1000C), the condensed distillate was light 
brown in colour as shown in Fig. 21 (e); hence the colour 
of all the distillate purchased from market was light 
brown. However, in the solar thermal hydrodistillation 
system, heating was slow and gentle by using solar 
radiation, and evaporation of cow urine occurred (not 
boiling. Boiling is the rapid vaporisation of a liquid at its 
boiling point throughout the liquid, while evaporation is 
the slow conversion of liquid into vapour at the liquid's 
surface 70). Hence, the appearance and chemical 
properties of cow urine distillate prepared by solar 
hydrodistillation were significantly different from those 
of the cow urine distillate purchased from the market and 
prepared using a pressure cooker. Fig. 23 shows the 
condenser’s top view photograph. Boiling a liquid at 
higher temperatures increases the thermal dissociation 
rate of its molecules 71. Hence, a higher number of 
compounds were observed for cow urine distillates 
purchased from the market (9 to 40 compounds); 

however, the number of compounds were significantly 
less in the cow urine distillate produced by using solar 
thermal hydrodistillation system at gentle heating (only 
seven compounds) as shown in Fig. 24. The highest 
number of compounds found in market sample GVAK (40 
compounds). It indicates that they are preparing cow 
urine distillate at a comparatively higher temperature. In 
this case, the number of chemical compounds was even 
more than in the original cow urine sample (18 
compounds). Table 9 shows the significant compounds 
found in different samples using GC-MS. Another 
fascinating observation is that the compound p-Cresol 
was found in all samples except cow urine distillate 
prepared by a solar hydrodistiller. Cresols are corrosive 
chemicals that may severely irritate and burn the skin 
and eyes, perhaps causing eye injury 72. However, 
phosphonic (phosphoric) acid was detected only in cow 
urine distillate prepared with a solar hydrodistiller. The 
usefulness of this compound is already stated in the 
earlier section of the article (please see Table 8). 

Hence, by comparing and analysing the chemical 
composition of all samples, it can be easily concluded that 
the market-based cow urine sample prepared using a 
solar thermal hydrodistillation system is more effective 
against human diseases than other cow urine distillate 
samples. This was also demonstrated in an animal test 
(discussed in the forthcoming section).

               

 

Figure  22: Cow urine distillation using a pressure cooker (to model the industrial cow urine distillation process) 

 

Figure  23: Water-cooled condenser used to condense cow urine vapour generated by a pressure cooker (Top view) 
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Figure  24: Number of compounds found in different samples of cow urine distillate 

Table 6: Number of chemical compounds found in different samples 

Type of CUD Compounds % 

▪ Gir-Solar • Phosphonic acid (Phosphoric acid), phenyl-, bis [5-methyl-2- (1-methyl ethyl) cyclohexyl ester] 81.13 

• Octadecanoic acid, 2,3-bis (acetyloxy) propyl ester 9.24 

▪ Gir-Cooker • p-Cresol 43.55 

• Di-butyl phthalate 20.13 

• Phenol, 4-ethyl- 12.07 

• 4-Azido-2,7-dioxatricyclo l4.4.0.0(3,8)] decane 9.97 

▪ Gir-Cow Urine • p-Cresol 27.55 

• Benzamide, 2-amino-N-(4-methoxyphenyl) 28.1 

• Undeca-3,4-diene-2,10-dione, 5,6,6-trimethyl- 9.51 

▪ Market sample 
GVAK 

• p-Cresol 11.29 

• Dibutyl phthalate 34.6 

▪ Market sample 
PDGA 

• p-Cresol 45.03 

• Phenol, 3-propyl- 9.12 

▪ Market sample 
SSGA  

• p-Cresol 62.95 

• Phenol, 3-propyl- 23.19 

 

5.4 Comparison of the presence of Ammonia and Nitrogen 

Ammonia has a pungent odour and unpleasant effects. It 
is an alkaline and caustic substance 73. Nitrogen provides 
plants with the energy they need to grow. It is necessary 
for all life on Earth, but too much (above 70%) of it 
cannot be good 74. However, nitrogen is vital to living 

things, too much of it can cause the blood to lack oxygen, 
a condition known as hypoxia. Hypoxia can hurt the brain 
very badly and damage it permanently 75. It is 
experienced that cow urine and its many distillates 
(mainly purchased from markets) have a pungent smell. 
This is because of the presence of a high percentage of 
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ammonia (Fig. 27). Drinking cow urine distillate with 
such a high percentage of ammonia is extremely difficult. 
However, the cow urine distillate prepared using a solar 
thermal hydrodistillation system contains the lowest 
levels of ammonia and nitrogen (please see Fig. 27). 
Consequently, the cow urine distillate prepared using 
solar energy has a negligible smell and is easy to drink for 

humans without dilution. The percentage of ammonia 
and nitrogen present in this distillate was 0.88% and 
2.25% respectively, which was extremely small (80% 
smaller) as compared with the average value of ammonia 
and nitrogen present in the market-based cow urine 
distillate as shown in Fig. 25.

   

 

Figure  25: Percentage of ammonia and hydrogen in samples 

 

5.5 Comparison of TDS 

Total Dissolved Solids (TDS) is a measurement of the 
number of substances that are dissolved in water. It is 
often represented in units of parts per million (ppm) or 
milligrams per litre (mg/L). Fig. 26 shows the TDS of 
various samples considered for the testing. It shows that 

the lowest TDS was recorded for cow urine distillate 
prepared using a solar-thermal hydrodistillation system 
(1900 ppm). It was much smaller (85% smaller) than the 
other cow urine distillate samples purchased from the 
market. Low TDS indicates it is a high-quality cow urine 
distillate.
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Figure 26: TDS of different samples 

 

5.6 Dose-specific effect of cow urine distillate on anxiety 
in the elevated plus maze 

As shown in Fig. 27, acute administration of diazepam 
(1.5 mg/kg, i.p.), a positive control and cow urine 
distillate (0.5–2 ml/kg, i.p.) showed a significant effect on 
percent open arm entries [F (4, 29) = 36.52, P<0.001] and 
time spent in open arm [F (4,29) = 21.69, P<0.001] as 
compared to the respective control group. Post hoc 

analysis showed a significant increase in open-arm 
entries [diazepam 1.5mg/kg (P<0.001) and cow urine 
distillate 1ml/kg & 2ml/kg (P<0.001)] and time spent in 
open-arm [diazepam 1.5mg/kg (P<0.001) and cow urine 
distillate 1ml/kg (P<0.01) & 2ml/kg (P<0.001)] but did 
not affect closed arm entries in these doses. However, the 
lower dose of cow urine distillate (0.5 ml/kg) was 
ineffective.
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Figure  27: Effect of Urine distillate (0.5-2 ml/kg) on A) Open arm entries, B) Time spent in open arm, and C) Closed 
arm entries in the EPM test. Each bar represents mean± S.E.M. (n= 6) *P<0.01, **P<0.001 vs respective control (One-

way repeated measure ANOVA followed by post hoc Dunnett's test).  
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5.7 Anti-depressant effect of cow urine distillate in the 
forced swim test (FST) 

As shown in Fig. 28, fluoxetine (40 mg/kg, i.p.), a positive 
control and urine distillate (2 ml/kg, i.p.) produced a 

significant dose-dependent reduction in the duration of 
immobility in rats exposed to FST.  [one-way ANOVA: F 
(4,29) = 40.71, P< 0.001]. However, the lower dose (0.5 
& 1 ml/kg) did not significantly affect immobility 
duration compared to the control group.

 

 

Figure  28: Effect of (A) Cow urine distillate (0.5-ml/kg, i.p.) on antidepressant-like effect. Each bar represents the 
mean immobility time ± SEM (n = 6), with P < 0.001 compared with the respective control group (One-way repeated-

measures ANOVA followed by post hoc Dunnett's test). 

5.8 Effect of urine distillate on nociception 

Fig 29 shows thermal nociception in the tail-flick test, 
assessed as the latency to tail withdrawal when 
subjected to heat. When administered agmatine 

(40mg/kg, i.p.) as a positive control, it showed a 
significant increase in flick latency (antinociceptive 
effect), but urine distillate (0.5-2 ml/kg, i.p.) was 
ineffective compared with the control group. [One-way 
ANOVA: F (4,29) = 60.60, P<0.001]. 

 

 

Figure  29: Effect of (A) Cow urine distillate (0.5-2 ml/kg, i.p.) on nociception. Each bar represents the ±SEM (n =6), P < 
0.001 when compared with the respective control group (One-way repeated measure ANOVA followed by post hoc 

Dunnett's test). 
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5.9 Effect on locomotor activity 

As shown in Fig. 30 (A-C), urine distillate (0.5-2 ml/kg, 
i.p.) had no significant effect on ambulations, rears, or 
grooming compared with the control group. OFT was 

used to evaluate locomotor components and explore 
animals in new environments. [One-way ANOVA: F 
(4,29) = 0.7584; rearing F (4,29) = 2.344; grooming F 
(4,29) = 0.0.3024].

 

 

 

Figure  30: Effect of (A-C) urine distillate (0.5-2 ml/kg, i.p.) on locomotor activity. Each bar represents the ±SEM (n =6) 
(One-way repeated measure ANOVA followed by post hoc Dunnett's test). 
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From the above experimental results, it is evident that 
cow-urine distillate possesses anxiolytic and 
antidepressant effects. It has also shown a mild, dose-
dependent increase in analgesic effect, but higher doses 
should be tested to confirm a significant impact. No 
change in the locomotor test indicates that the results 
obtained for anxiolytic and antidepressant effects have 
no locomotor (CNS stimulant or depressant) component.  

5.10 Anti-diabetes activity 

Diabetes is a chronic condition in which the body is 
unable to make or utilise insulin adequately. Diabetes is 
defined by high blood glucose (or blood sugar). When 
insufficient insulin is produced, or cells stop responding 
to insulin, too much blood sugar accumulates in the 
circulation. Over time, this may lead to significant health 
issues, including heart disease, eyesight loss, and renal 
illness. Diabetes is known by its scientific term, diabetes 
mellitus 76. There are three forms of diabetes: type 1, type 

2, and gestational diabetes (diabetes during pregnancy). 
This test used 6 mice (3 males and 3 females). In the first 
week, animals were given a normal pallet diet (NPD). In 
the second week, they used a high-fat diet (HFD) with 
streptozotocin (STZ) (Streptozotocin is a drug used to 
develop rat models of type I and type II diabetes 77). By 
the third week, animals were diabetic, as shown in Fig. 33 
(see blood glucose levels). From the fourth week, 
treatment was started to control the diabetes. Metformin 
(control condition) was given in addition to cow urine 
distillate 10%, 20%, and 40% to prevent diabetes. In the 
seventh week, animal diabetes was under control, as 
shown in Fig. 33. Similarly, other blood parameters were 
measured from week 1 to week 7. These test results 
(shown in Fig. 31 and Table 10) showed that 40% of cow 
urine distillate prepared using a solar thermal 
hydrodistiller was a valuable dose for controlling 
diabetes.
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Figure 31: Blood glucose level measurement 

Table 7: Blood test results showing the effect of cow urine distillate prepared by a solar thermal hydrodistillation 
system on controlling blood sugar or diabetes  

Sn Parameter Value with 40% cow urine distillate Normal value range 

1.  Blood Glucose Level  140 70-150 mg/dl 

2.  Blood Cholesterol Level 139 130-160 mg/dl 

3.  High-Density Lipoprotein Level 20 30-80 mg/dl 

4.  Low-Density Lipoprotein Level 121 130-160 mg/dl 

5.  Blood Triglyceride Level 144 26-145 mg/dl 

6.  Urea Level 28 14-40 mg/dl 

7.  α-Amylase Level 29 Up to 114 U/L 

8.  Lipase Level 25 Up to 60 U/L 

9.  SGOT Level 74 Up to 75 U/L 

10.  SGPT Level 90 Up to 100 U/L 

11.  Creatinine Level 1 0.4-1 mg/dl 

12.  IPITT 86 70-130 mg/dl 

13.  IPGTT  113 Up to 140 mg/dl 
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5.11 Anti-cancer activity 

Cancers are a category of illnesses characterised by 
abnormal growth of cells. Without a check, the condition 
may continue to develop 78. The cancer cell line test 
results are listed below. Table 11 shows the proportions 
used to make doses to treat cancer cells in the 786-O 
cancer cell line. Adriamycin was used as a positive 
control compound. Tables 11, 12, and 13, and Fig. 32 
illustrate the results of treatment for the cancer cell. Fig. 

32 shows that, up to 10% cow urine distillate 
concentration, the growth of cancer cells was controlled; 
i.e., the number of cancer cells did not increase or 
decrease. It indicates that cow urine distillate can be used 
as a bioavailability enhancer for anti-cancer treatment, 
either directly or in combination with anti-cancer drugs. 
However, when the cow urine distillate percentage was 
greater than 10%, there was a decrease in cancer cells, as 
shown in Fig. 33, 34, and 35.

 

Table 8: Preparation of doses for cancer treatment 

Sample Code 

Experiment(s) 

Concentration(s) 

1 2 3 4 

Cow Urine Extract (%) 2 4 5 10 

ADR (µg/ml) 10 20 40 80 

 

Table 9: Test results 

1.00 Human Renal Cell Carcinoma Cell Line 786-O 

  % Control Growth 

   Drug Concentrations (µg/ml) 

  Experiment 1 Experiment 2 Experiment 3 Average Values 

  1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Cow Urine 
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Table 10: Test results 

Drug concentrations  calculated from the graph 

786-O LC50 TGI GI50 

Cow Urine Extract NE NE >10% 

ADR (µg/ml) <10 <10 <10 

 

LC50 = concentration of drug causing 50% cell kill 

GI50 = concentration of drug causing 50% inhibition of cell growth 

TGI = concentration of drug causing total inhibition of cell growth 

ADR = Adriamycin, Positive control compound 

NE Non-evaluable data. The experiment needs to be repeated using a different set of drug concentrations. 

NA Non-analysable due to microbial contaminant 

Note: Erratic data may result from the compound's lower solubility. 

GI50 value of ≤ 10-6 molars (i.e. 1 µmolar) or ≤ 10µg/ml demonstrates activity in the case of pure compounds. For 

extracts, a GI50 value ≤ 20 µg/mL is considered indicative of activity. 

Yellow-highlighted test values under the GI50 column indicate activity. 
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Figure  32: Effect of cow urine distillate on cancer cell growth 

 
Figure  33: Cancer cells, 786-O cell line 

 
Figure  34: Cancer cells, 786-O Control condition, ADR 

 
Figure  35: Cow urine, cancer cells with more than 10% cow urine distillate (cancer cells were found to be decreased 

with this dose administration) 
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6. Economic and environmental analysis 

Economic analysis primarily involves assessing costs and 
benefits. The process begins by evaluating projects' 
economic feasibility to optimise resource allocation 47. 
Environmental analysis consists of the use of economic 
concepts to examine the development and management 
of ecological and natural resources 79.  

Table 14 illustrates the economic analysis of the 
developed solar thermal hydrodistillation system for 

cow urine distillation. This estimation shows that, over 
the 270 working days per year, over ten years of the 
distiller's life span, and at a selling price of 400 ₹/kg for 
the cow urine distillate, the payback period was only 29 
sunny days. It shows that the developed distiller is 
affordable to rural people and cow shelter managers. 
From an environmental point of view, the developed 
system is also found helpful, as the carbon credits earned 
were ₹ 6240.09, the carbon dioxide emission during 
lifetime was 649.25 kWh, and the energy payback period 
was less than a year, as shown in Table 15.

  

Table 11: Estimation of economic analysis 

Parameter Notation Value 

Initial investment in solar still for 1 m2 P (₹/m2) 32,694 

Area of solar still A  (m2) 0.45 

The daily yield of the solar still mew (kg/day) 1.69 

Daily yield of solar still per m2 area mew (kg/m2 per day) 3.76 

Number of working days n (days/year) 270 

Annual yield for 270 working days mew (kg/m2 per year) 1,014 

The life of a solar still n (years) 10 

Interest rate (15%) i 0.15 

Capital recovery factor CRF 0.20 

Sinking fund factor SFF 0.05 

The salvage value (20% of the initial investment) S 6,538.80 

Annual salvage value ASV (₹) 322.05 

Annual first cost AFC (₹) 6,514.35 

Annual maintenance cost (15% of the annual first cost) AMC (₹) 977.15 

Annual cost/m2 (₹) 7,169.45 

Annual cost per kg of yield ₹/kg 7.07 

Latent heat of vaporisation hfg (kWh/kg) 0.65 

Annual useful energy input  kWh 659.10 

Annual cost per kWh ₹/kWh 10.88 

Selling price ₹/kg 400 

Cash flow per year CF (₹/year) 4,05,600 

Payback period np (days) 29 
 

Table 12: Estimation of environmental analysis 

Parameter Notation Value 

Embodied energy Ein (kWh) 410.92 

Annual energy output  Eout (kWh) 659.10 

Carbon dioxide mitigation over the lifetime  kg of CO2 281172.06 

Net Carbon dioxide mitigation over a lifetime tons 9.76 

Carbon dioxide merchandised rate Euro/ton 7.07 

Cost of 1 Euro as of Jan. 2024 ₹ 90.39 

Carbon credits earned ₹ 6240.09 

Carbon dioxide emissions during a lifetime kWh 649.25 

Energy payback period year 0.62 
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7. Conclusions 

This research work focuses on fabricating and testing a 
cost-effective solar thermal hydrodistillation system for 
cow urine distillation. It also examines the therapeutic 
applications of cow urine distillate. The following 
findings emerged from this exploration: 

a) The study of cow urine and distillate began about 
1940. Scientists have examined cow urine or its 
distillate in more applications since 2011. 57.1% of 
researchers used cow urine and distillate for 
agriculture, and 28.6% for electricity. And 14.3% of 
researchers utilise cow urine distillation 
therapeutically. 

b) Cow urine pH averages 8.10, indicating basicity. 
Solutions' pH substantially affects metal behaviour. 
Thus, solar thermal hydrodistillation for cow urine 
distillation employed glass for its construction. 

c) Experiments revealed that the average absorber plate 
and cow urine temperatures were 700C and 600C. 
Despite glass's poor heat conductivity, the developed 
system can achieve 700C, which is enough for solar 
energy-driven cow urine distillate production. 

d) The yield per absorber plate square metre ranged 
from 3 to 4 kg/day, depending on solar radiation 
intensity.   

e) The distillate's main component was phosphonic acid 
(81.13%). Market-bought cow urine distillate 
compounds did not include it. The possible reason is 
that the solar thermal hydrodistillation system slowly 
produces cow urine distillate at very gentle heat. This 
chemical destroys fungus. It is an essential antiviral 
treatment for cancer, HIV, and hepatitis B prodrugs. It 
is an antibiotic for UTIs. Many anti-nausea drugs 
include it. Also fights malaria. Oxidative stress 
reduction may alleviate anxiety.  

f) All market-purchased distillates were light brown, 
while the solar energy-prepared distillate is 
transparent. This is because the solar thermal 
hydrodistillation device evaporates cow urine 
without boiling it.  

g) A surprising discovery is that all samples, except the 
solar hydrodistiller-prepared cow urine distillate, 
contain p-Cresol. Corrosive cresols may burn and 
injure skin and eyes.  

h) The solar thermal hydrodistillation technology 
produces cow urine distillate with the lowest levels of 
ammonia and nitrogen. Thus, solar-powered cow 
urine distillate was odourless and undiluted for 
drinking. This distillate had 0.88% ammonia and 
2.25% nitrogen, 80% less than market-based cow 
urine distillate.   

i) Solar thermal hydrodistillation produces cow urine 
distillate with the lowest TDS (1900 ppm). It was 85% 
smaller than commercial cow urine distillate. Low 
TDS means good cow urine distillation. 

j) The experiments reveal that cow urine distillate was 
an anxiolytic and anti-depressant. And 40% of cow 
urine distillate manages diabetes.  

k) Cancer cells did not change at concentrations up to 
10% cow urine distillate. When cow urine distillate 
exceeded 10%, cancer cell numbers decreased.  

l) Based on 270 working days per year, ten years of 
distiller life, and 400 ₹/kg cow urine distillate sales, 
the payback time was just 29 sunny days. It shows 
that rural families and cow shelter owners can afford 
distillers.  

m) The system has a positive environmental impact, 
generating ₹6240.09 in carbon credits, emitting 
649.25 kWh of CO2, and achieving energy payback in 
less than a year. 

Thus, from the present investigations, it can be 
concluded that the solar thermal hydrodistillation 
system for cow urine distillation is an affordable, 
environmentally friendly method. However, further 
pharmacological and biological investigations are 
required to confirm the findings of the present research 
work. 
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