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Preface

ICAR-National Research Centre on Camel (NRCC) is a premier 
research institute, which is playing an important role in advancement of 
science and technology in camel research since its establishment. In the 
recent past, with the continuous efforts of the scientists and technical 
staff, the Centre has developed numerous technologies that are beneficial 
for the camel farmers, entrepreneurs and consumers. Technologies 
developed are showcased by the Centre at various events organized 
at Centre and other outreach programmes. Value added camel dairy 
products from camel milk were also popularized among tourists and 
public through the milk parlour of the Centre.

The technologies developed and available for technology transfer 
and commercialization need to be popularized among the entrepreneurs. 
Institute Technology Management Unit (ITMU) of the Centre is making 
sincere efforts for converting innovations into technologies for its 
ultimate use by the stakeholders.

ITMU at ICAR-NRCC has compiled the publication titled 
“Technologies developed by ICAR-National Research Centre on Camel” 
and I appreciate the efforts of ITMU and innovators of technologies 
in bringing out this publication. It is hoped that this publication will 
facilitate a concerted effort to increase transparency between innovators 
and industry and shall encourage further cooperation between two.

(Artabandhu Sahoo)
Director
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2021-2022

1. Pelleted calf ration for camel calves
Pelleted complete calf ration with concentrate to roughage ratio 

60:40 was developed to feed camel calves from 6 month to 1 year of 
age. Conventional roughage component containing crop residues 
of Cymopsis tetragonaloba (Guar) and Arachis hypogea (Groundnut) in 
equal proportion was replaced with phytochemical rich tree leaves 
with either 20% Zizyphus nummularia (Pala) or Prosopis cineraria 
(Khejri) leaf. Growth of over 500 gram/day could be achieved with 
diet containing Khejri leaf compared to pala leaf due to better feed 
conversion ratio, higher ruminal microbial protein availability and 
better activity of ruminal fibre digesting enzymes. These findings 
indicate that Khejri leaves at level 20% as a roughage source in 
pelleted complete feed could be a better choice to promote growth of 
camel calves.
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 Pelleted complete calf ration

2. Camel milk chocolate Kulfi
Camel milk chocolate Kulfi was prepared by using fresh filtered 

camel milk with addition of sugar at 10% and Kesar at 0.0025% followed 
by boiling in order to concentrate it to approximately half of its initial 
volume. In this milk concentrate dry fruits were added at 1-5% followed by 
addition of chocolate syrup at 5%. This is followed by cooling and filling 
in desired cones which were then kept for freezing either in freezer or in 
earthen pots containing mixture of salt and ice in 1:1 ratio respectively. 
After three to four hours of freezing, it was ready for consumption. The 
sensory evaluation of the product revealed high acceptability.

  Camel milk chocolate Kulfi
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3. Millet jaggery biscuit of camel milk
The Centre developed Biscuit using camel milk in November 

2021, which were standardized using the millet flour as adjuvant in 
pasteurized camel milk. It was prepared by using fresh filtered camel 
milk with addition of jaggery. To prepare biscuit based on camel milk, 2 
kg of millet flour and 0.80 kg jaggery was added in 1 kg Camel milk and 
vegetable oil 1.1 kg and baking powder 0.05g and make dough using 
ice then it was baked in oven for 180°C for 45 minutes. After baking 
the biscuits were left to cool down to room temperature and packaged 
in containers and ready to eat. The product developed was introduced 
to Centre’s milk parlor for regular sale. The developed product can 
be stored up to 180 days at room temperature in air tight jar packed 
container.

4. Millet biscuits of camel milk
The Centre developed biscuit of camel milk in November 2021, 

which was prepared by using fresh filtered camel milk with addition of 
sugar. This camel milk biscuits are also available for tourists and general 
public at the milk parkour of the Centre. To prepare biscuit based on 

camel milk 2 kg of 
millet flour and 1.25 
kg sugar was added 
in 1 kg Camel milk 
and vegetable oil 
1.1 kg and baking 
powder 0.05g and 
make dough using 
ice then baked in 
oven for 180°C for 
45 minutes. After 
baking the biscuits 
were cool down to 
room temperature 
and packaged in 
containers and ready 
to eat. The developed 
product can be stored 
up to 180 days at 
room temperature in 
air tight jar packed 
container.Millet biscuits made from camel milk
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5. Development of android app  “Ustra Arogyam - ICAR-NRCC”
The Centre developed an android based App “Ustra Arogyam 

- ICAR-NRCC” which was launched on 5th July 2021. The main 
objective of this app is to provide detailed information about camel 
health management to camel farmers, veterinarians and veterinary 
science students. In this app, a detailed description has been given 
about the causes, diagnosis, treatment and prevention of diseases of 
camels. Also, clinical laboratories located in India for disease diagnosis 
and reference clinical values of camels,  dosage of common medicines, 
methods of administration, health care of newborns, general nutritional 
management of camels and annual health calendar etc. related 
information has been provided.
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2020-2021

1. Turmeric Milk
The Centre developed turmeric camel milk in December 2020, which 

was standardized using the turmeric powder as adjuvant in pasteurized 
camel milk as immunity booster health drink. This turmeric milk is 
also available for tourists and general public at the milk parlour of the 
Centre. To prepare Turmeric based camel milk 0.4% of Turmeric powder 
and 4% Sugar was added in Camel milk and warmed at 72°C for 20 
minutes, later four strands of Kesar were added and warmed again for 
10 minutes. After cooling to room temperature, the mixture was filtered, 
packaged and stored at 4°C in the refrigerator.

 2. Neem based herbal formulation for treatment of Sarcoptic 
mange in camels 
A neem based herbal formulation was developed by incorporating 

different ingredients such as fresh neem leaves, turmeric powder, 
camphor oil and mustard oil in standard quantity. The comparative 
efficacy of this herbal formulation with ivermectin was carried out 
with regard to clinical, hematological and biochemical recovery of 
mange affected camels. It was found that the cases which were treated 
with ivermectin recovered satisfactorily with two doses of ivermectin 
repeated at an interval of seven day but remnants of scar and rough 
hair coat remained in some cases. Whereas the camels in which herbal 
formulation was applied at alternate day showed almost complete 
recovery without any remnants of scar or keratinization after 14 day, 
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further the skin became shiny and glossy. The hemato-biochemical 
study also revealed improvement in parameters like haemoglobin, TEC, 
eosinophil count, total protein, SGOT, SGPT, creatinine and triglyceride 
in herbal formulation treated camels compared to ivermectin treated 
camels. This formulation is economical, eco-friendly and effective against 
majority of skin infections due to wide spectrum activity of herbs and 
ingredients used.

Alopecia and dermatitis at abdominal region in a mange affected 
camel before treatment

Same camel after treatment with neem based herbal formulation 
showing growth of hairs and healing of lesions

3. Patent Granted
Patent granted by Indian Patent Office (No. 347971) on 28.09.2020 

for technology “A formulation for the treatment of dermal mycoses in 
camel” Field of Invention: Pharmaceuticals, Inventors: F.C. Tuteja, S.D. 
Narnaware and N. V. Patil.

The invention provides the development of low cost, eco-friendly 
and user friendly plant based topical antifungal composition. The 
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composition can be prepared from commonly available plants with broad 
spectrum of activity against all types of fungal infections of the skin 
with easy method of preparation and easy method of application. The 
antifungal composition is used for the management of ill health of the 
camels with minimal applications leading to faster recovery, which in turn 
increases the production potential of the animals besides relieving animal 
sufferings. The details of technology are available on website of 
Agrinnovate India Limited for commercialization.

Alopecia and patchy, dry, scaly lesions at abdominal region in a 
dermal mycosis affected camel before treatment.

Same camel after treatment with herbal formulation showing growth 
of hairs at affected parts and complete healing of lesions.
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2019-2020

1. Camel milk cheese (Cheddar type)
Standardization of production protocol for cheddar cheese from 

camel milk was carried out in a project on “Production and evaluation 
of camel milk paneer and cheese incorporated with milk from other 
species”. 

The fermentation kinetics and rennet coagulation behavior of camel 
milk was studied under different activities to standardize the production 
of fresh camel milk cheese (cheddar type). Effect of different level of 
starter cultures on acidification of camel milk was studied. Streptococcus 
thermophilus and Lactobacillus bulgaricus subspp. delbrucki (NCDC-144) 
was used for acidification of camel milk. Pasteurized camel milk (63°C/ 
30 min) was inoculated with equal proportions of starter cultures at 2, 
3 and 4% level at 40°C and allowed to ferment at this temperature for 
30 minutes. Titratable acidity and pH was measured for each samples 
collected at 0, 10, 20 and 30 minutes. The product developed was 
introduced to Centre’s milk parlor for regular sale.

Camel milk Cheese (Cheddar type)

2. Patent 
Reply of first examination report was submitted to Indian patent 

office and agreement signed and approval received from National 
Biodiversity Authority of India for the Patent application entitled ‘A 
formulation for the treatment of dermal mycoses in camel” Inventor- 
F.C. Tuteja, S.D. Narnaware and N. V. Patil.
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2018-2019

1. Camel and goat milk paneer
The camel and goat milk was mixed in a ratio of 70:30 for production 

of good quality paneer. The developed product was incorporated with 
spices to develop a product with extended shelf life as well as having 
functional and nutraceutical properties. The developed paneer had 
shelf life of 9 days under aerobic packaging condition at refrigeration 
temperature.

Camel and Goat Milk Paneer

2. Camel milk ice cream
The camel milk ice cream production was standardized upon 

establishment of ice cream production facility in camel milk processing 
unit. Various ingredients viz. camel milk cream (25%), sugar, skim milk 
powder, stabilizer, colour and flavor were mixed in a proportion that the 
final products had 10% milk fat and 35% total solids. The products can 
be stored at -20°C for more than 6 months.

 Camel milk Ice-cream
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3. Camel milk kheer
The camel milk kheer production was standardized and sale was 

initiated at Centre’s milk parlor where it is very much popular among 
consumers.

4. Treatment of Pica
Providing specially designed mineral mixture at the rate of 50 gm 

per day per animal for two months was found satisfactory in terms 
of relieving the camels from symptoms of pica. For extension of the 
technology various trainee farmers at the centre were made aware about 
this technology.

Geophagia and Osteophagia in Pica affected camels

5. Patent
Patent application entitled ‘A formulation for the treatment of 

dermal mycoses in camel” Inventor- F.C. Tuteja, S.D. Narnaware and N. 
V. Patil, was submitted to National Biodiversity Authority of India for 
approval.
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2017-18

1. Camel Milk Nuggets
Camel milk nuggets were prepared by incorporation of 4% flaxseed 

powder in milk coagulum of admixture of camel and buffalo milk 
(70:30) and mixing other required ingredients. The cooking yield was 
95.03±0.18% with very good acceptability. The percent moisture, protein, 
fat, fibre and ash contents were 65.34 ± 0.02, 29.84 ± 0.02, 4.24 ± 0.13, 
1.90 ± 0.03 and 3.14 ± 0.01, respectively. Cost of production of flax seed 
incorporated milk nuggets was Rs 345.73/kg. The developed product 
can be stored up to 12 days under refrigeration without any marked loss 
of physico-chemical, microbiological and sensory quality.

Camel milk Nuggets

2. Flavoured Whey Beverages
Two types of whey beverages were prepared by blending 

pomegranate and watermelon juice at 25% and 20%, respectively. The 
developed products had very good acceptability and antioxidant activity. 
Cost of production was 
found to be Rs 70.79/ lit and 
Rs. 18.31/lit for pomegranate 
based whey beverage and 
watermelon based whey 
beverage, respectively. The 
developed products were 
acceptable up to 12th day of 
refrigerated storage.

Flavored whey beverages
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3. Diagnosis of mastitis in camel and other farm animals
Field tests for diagnosis of mastitis in camel and other dairy animals 

were assessed and transferred to farmers in tribal areas. Test kits were 
also distributed to farmers so that they can test their lactating camels 
time to time for mastitis. This will help reducing economic losses due to 
mastitis, and thereby increase their income from animal husbandry and 
will also ensure safe milk for human consumption.

Demonstration of mastitis diagnostic tests to farmers

4. Patent filed
Complete patent application for the technology “A formulation 

for the treatment of dermal mycoses in camel” (Application No. 
201611041317) was filed in the Indian Patent Office (Inventors: Dr. F.C 
Tuteja, Dr. S.D. Narnaware and Dr. N. V. Patil). The technology was 
also transferred to farmers through training lectures and distribution of 
extension leaflets etc.
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2016-17

1. Naturally fruit flavoured camel milk
Freeze dried Sapota fruit powder was incorporated at three levels 

(w/v) viz. 3% (T1), 5% (T2) and 7% (T3) in skimmed camel milk (milk fat: 
<0.5%), and compared with control (flavoured camel milk-pineapple). 
Highest overall acceptability scores were recorded for flavoured camel 
milk with 5% freeze-dried Sapota fruit powder (T2).

Flavoured camel milk with Sapota fruit powder

2. Evaluation of Camel Yoghurt Cultures
The yoghurt cultures: Streptococcus thermophilus and Lactobacillus 

bulgaricus were assessed for fermentation potential in camel milk. The 
milk samples were drawn at two hour interval and analyzed for pH, 
titrable acidity and antioxidant activities (ABTS and DPPH). Both the 
cultures produced fermented milk with highest antioxidant activity at 
8-10 hr of incubation. The skimmed camel milk was boiled and cooled to 
42°C and both the cultures were added @ 1% separately and incubated 
at 42±1°C for 8 hr. After fermentation the required amount of seasonings 
were added and packed aerobically in LDPE (Low density polyethylene 
bags) and subjected to sensory evaluation and storage studies at 
refrigeration temperature.

3. Patent filed
Indian Provisional Patent Application: 201611041317 entitled 

“Formulation for the treatment of dermal mycoses in camel” Inventor 
F.C. Tuteja, S.D. Narnaware and N.V. Patil was filed in the Indian patent 
office on 02.12.2016.
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2015-16

1. Sugar Free Camel Lassie
Production of sugar free camel lassie was standardized by using 

starter cultures as routine dahi culture, NCDC-167 and NCDC-263 at 
different concentrations and with incubation at different time intervals 
with suitable sweetener as per taste and using different flavours as 
saffron, rose and pineapple. Sensory evaluation using hedonic scale was 
conducted and best acceptability was recorded in lassie prepared using 
routine dahi culture.

 2. Refinement in Camel milk products
Through the established Camel milk parlour of the Centre, 

technologies of flavoured camel milk, kulfi, tea and coffee were modified 
regularly as per the consumer preference and were again assessed and 
transferred in the field through different extension activities. Technology 
for production of bioactive compounds from camel milk was standardized 
and evaluated.
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2014-15

1. Skin application for treatment of Thikria
Already assessed technology of application of 6% Sulphur in 

mustard oil for the treatment of thikria (fungal skin infection) was 
advocated in the field during ambulatory clinic and MGMG visits.

 Thikria affected camel calf

Thikria affected camel before and after treatment
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2013-14

1. Thornless cactus as an alternate camel feed
A thorn free cactus (Opuntia ficus-indica) has been grown in the 

NRCC fields as an alternate feed resource and its ability to survive in 
the geocliamatic condition of Bikaner region was also assessed. The 
nutritional composition of cactus indicated possibility of use of this 
cactus in the ration of camels which can met almost one third dry matter 
need and it can be exploited as source of water. 4-5 cultivars of Opuntia 
ficus-indica from different area like Italy, Jordan, Latin America have 
been tested for its survival and production.
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2012-13

1. Spray dried camel milk powder
Spray dried camel milk powder was produced at the Centre for 

which two parameters; fat percentage and heating temperature were 
considered for production of different batches. The moisture and protein 
content of the powder samples ranged from 3.00-8.02 and 21.44 to 30.36, 
respectively. The acidity of the milk samples ranged from 1.44-1.8.

Spray dried camel milk powder

2. Yoghurt with improved texture
The whole camel milk was boiled and 12% camel milk chhana 

was added and allowed cooling up to 35- 37°C and 1% starter culture 
was added. It was well mixed and kept at 30°C for fermentation in 
BOD incubator. Total solids after mixing chhana with boiled camel 
milk were between 14.75- 5.50%. Initial pH was 6.00-6.06 and after 16 
hour incubation, it was 4.19-4.23. The texture of the yoghurt was found 
improved. The fermented product was packed aerobically in LDPE bags 
and stored in refrigerator. 

Camel milk yoghurt
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3. Camel milk whey enriched drink
Whey obtained after making the chhana was mixed with cumin 

powder and salt was added to taste. Sensory properties of the whey 
beverage were found to be very good. The pH and protein (%) of the 
whey beverage was between 5.60-5.62 and 1.10-1.19, respectively. No froth 
formation was observed when it was concentrated at temperature ranges 
55-70°C in rotary evaporator. Hence, whey was allowed to concentrate 
nearly to half of its original volume to enrich it with high protein. The 
protein per cent in concentrated whey beverage was between 2.22-2.30%.

4. Acidophilus milk
In order to improve the utility and functionality of camel milk, 

attempts were made to develop acidophilus milk, a probiotic milk 
product from camel milk. Whole camel milk was boiled for 5 minutes 
and sugar was added at a level of 10% and then it as cooled to 40±2°C 
and then fresh culture of Lactobacillus acidophilus was added at 2% and 
incubated at 37±2°C for 14 hr. The fermented product thus obtained 
was cooled, homogenized and rose essence were added. The fermented 
product was packed aerobically in LDPE bags and stored in refrigerator. 
The product was also subjected for sensory evaluation score which was 
more than 8 on hedonic scale

5. Treatment of skin candidiasis
Therapeutic potential of three formulations consisting of 2% 

potassium iodide (T1); 6% sulphur in mustard oil (T2); and 6% sulphur 
and 3% salicylic acid in mustard oil (T3) were evaluated topically in 
naturally occurring cases of skin candidiasis in camel calves. All the 
three treatments were found effective with almost similar application 
schedule but with variable duration of treatment. The present study 
offers to minimize losses in young camel calves due to skin candidiasis.

Treatment of skin candidiasis in camels
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2011-12

1. Feed Pellets 
Feed pellets produced at Mini Feed Plant of the Centre were tested 

in camel calves and demonstrated the feed pellet technology to the camel 
owners at various platforms. 

Feed Pellets for camels

2. Area specific mineral mixture (ASMM) 
Commonly fed basal fodders, trees, bushes and shrubs browsed by 

camel collected from different 4 agro-climatic zones were analysed for 
macro and micro nutrients based on feeding practices adopted by farmers 
in the area, the deficient minerals in diet of camels under prevalent 
feeding were worked out. ASMM (CAMIN) was prepared. Evaluation of 
ASMM at farmer door steps was found better for improving the health 
and production of camels.
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Area specific mineral mixture (ASMM), CAMIN

3. Camel Milk Sandesh
Chhana and skim milk powder were mixed in different ratios. 

Thereafter, sugar, vanilla essence, cardamom powder were added and 
mixed until smooth dough is formed. Little topping mixture of pista + 
saffron in each mould was placed. The product was kept overnight for 
chilling and unmoulded. Moisture and fat contents in sandesh were 40-
50% and 16-18% respectively.

Camel Milk Sandesh

4. Camel Mlik Raabri
Fermented milk products are good for human health. For making 

of camel milk Raabri, Bajara and Moth flour were taken at different 
levels in fermented camel milk to develop a good quality Raabri. Overall 
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acceptability for Raabari was 7.45±0.46. Moisture and fat contents in 
Raabri were 80-85% and 2.5-3.5% respectively.     

Camel Milk Raabri

5. Frozen yoghurt with oat flour  
Oat grains are well known cereal for its health benefits like as a 

source of dietary fiber, cholesterol lowering effect, beneficial effect in 
diabetes etc. Oat flour was added to camel milk and textural and sensory 
qualities of the products were assessed. Moisture and fat contents in the 
product were 67-68% and 4.3-4.6 respectively.      

Camel Milk frozen yoghurt with oat flavor
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6. Sweet lassi
Process for production of camel milk sweet lassi was standardized 

utilizing skim milk powder at different levels to improve its texture and 
sensory properties. Camel milk lassi containing 5% skim milk powder, 
10% sugar was found to be highly acceptable. 

Overall acceptability for sweet lassi was 7.27±0.29. Moisture and fat 
contents in lassi were 82-83.5% and 2.3-2.5% respectively
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2010-11

1. Camel Milk Rasogolla
Pure camel milk, camel milk plus cow milk and camel milk plus 

buffalo milk in different ratios were boiled for 5 minutes and cooled to 
76- 80°C. Then 1% Citric acid boiled and kept at 70-74°C was added to it. 
The coagulum was allowed to settle down and contents were hanged in 
muslin cloth to allow the whey to drain out. Manual kneading and ball 
formation of Chhana was done. 1-2% Maida was added in the Channa 
to avoid cracks in the ball. Chhana balls were boiled in the sugar syrup 
for 20-25 minutes. Chhana balls were transferred to hot water for 10-
15 minutes for texture stabilization and colour improvement. Finally, 
channa balls were put into the sugar syrup with rose essence. Chhana 
balls made from the pure camel milk developed cracks and could not 
be boiled due to loose binding. Similar types of observations were made 
with camel milk and cow milk used in 1.5:1 ratios. Chhana made from 
camel milk plus cow milk (1:1 ratio) and camel milk plus buffalo milk 
(1:1; 1.5:1 ratios) showed good binding.      

Training on product making from camel milk
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2009-2010

1. Lyophilized Camel Milk Powder
It was prepared by lypophilizing the raw, pasteurized and boiled 

camel milk. Camel milk powder is white in colour with normal odor and 
salty taste. Highest yield as observed for the powder prepared with boiled 
camel milk followed by pasteurized camel milk. Sensory evaluation was 
carried out for the powder prepared from pasteurized and boiled camel 
milk, Smell, color, body, taste and overall acceptability were found to be 
almost same in both types of lypophilized milk powder.

Camel milk powder

2. Camel milk Khoa or Mawa
Khoa was prepared from camel milk. Hot mawa has butter like 

consistency and after cooling it turns into semi-dough. No change in 
taste has been observed up to 30 days at refrigerated temperature. It 
can be kept for longer periods after addition of sugar. The smell, color, 
body, taste and overall acceptability for camel milk mawa was found to 
be satisfactory. 

3. Camel milk Barfi
Camel milk barfi was prepared from camel milk khoa which can 

be used at least 3-4 weeks without any change in the taste at room 
temperature and more than 3 months, when stored at refrigerating 
temperature. The smell, color, body, taste and overall acceptability for 
camel milk were found to be satisfactory and acceptable on an average.
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Camel milk Barfi
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2008-2009

1. Camel Milk Gulab Jamun
The Centre launched gulab-jamun as new value added product 

made out of camel milk. In pursuits of transforming camel into a milch 
animal there had been continuous efforts in terms of selling camel milk 
as health drink, value added camel milk products like flavored milk, tea, 
coffee and kulfi. 

Gulab jamun was prepared from camel milk khoa or mawa. 
Moisture, protein, fat, ash, acidity (%) in camel milk gulab jamun were 
19.92±0.54, 5.66±0.15, 2.97±0.21, 4.23±0.08 and 0.8±0.01 respectively. The 
sensory evaluation for smell, color, body, taste, and overall acceptability 
for camel milk gulab jamun were found to be 7.61±0.17, 8.28±0.16, 
7.71±0.19, 7.93±0.29 and 7.97±0.15 respectively on hedonic scale.

Launch of Gulab-Jamun made from Camel milk
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2007-2008

1. Early post parturient breeding
The research at the centre revealed that it is possible to breed 

the female camels during early post parturient period and successful 
conception was achieved in 20-2% of the parturient females. This is an 
unorthodox way of breeding resulting in significant reduction in inter-
calving period.

The long gestation period (390 days approximately) coupled with 
seasonality of breeding (December-March) makes camel reproduction 
less attractive economically. Traditionally the female camels are bred in 
one season, calve in subsequent breeding season and remain sexually 
quiescent until the following breeding season, leading to long inter-
calving period and significant economic losses.

Breeding at 30, 50 or 70 days after parturition have resulted in 20-
25% conception, thus reducing the inter-calving period by at least 300 
days. The adoption of this practice can yield 20% more calves from 
the present adult breedable female calves. This technology or breeding 
practice does not involve extra cost or managerial inputs.
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2006-2007

1. Molecular marker based characterization of camel breeds
Eighteen microsatellite primers have been found to be polymorphic 

with 2 to 7 alleles in Indian dromedary breeds. The expected 
heterozygosity ranged from 0.29 to 0.82. The co-dominant inheritance 
was assessed and hence can be utilized for individual identification and 
parentage testing.

2. ELISA and PCR based diagnosis of surra
ELISA based on detection of anti-trypanosoma antibodies and 

PCR based on ITS-1 and ITS-2 primers for diagnosis of camel surra 
was successfully standardized for diagnosis of surra in camel. These 
technologies really improved the efficiency of diagnosis of surra over 
routinely used field tests.

3. Complete feed block 
Complete feed blocks were prepared by mixing dry and green 

fodders and agricultural by-products. It provides appropriate amount 
of energy, protein and mineral elements for optimum health and 
production. The technology has potential for maximizing the efficiency 
of utilization of the scarcely available feed and fodder, decrease the 
fodder loses, provide convenient transportation and storage.

Development of complete feed block
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4. Herbal formulation for treatment of mange in camel
A herbal formulation M-cure for treatment of skin diseases of camel 

has been developed at the Centre and application for patent of this 
formulation has been filed.

 5. Artificial collection of semen from camels, its evaluation and 
preservation

The technique of artificial collection of semen from camels through 
artificial vagina method was perfected. Freshly ejaculated camel semen 
exhibits no mass motility. It was documented that absence of mass 
motility in camel semen is apparently due to entrapment of spermatozoa 
in a unique kind of sperm depot, in which spermatozoa are non-mobile. 
Spermatozoa develop motility only after liberation from this depot. The 
liberation of spermatozoa from this depot is a continuous uninterrupted 
process continuing for a prolonged period. Apparently, this serves a 
purpose of sperm tank in the female genital tract. It was been observed 
that although the sperm depot remained non-miscible with the extenders 
but despite that This extender used to extends camel semen can maintain 
the viability of spermatozoa for several weeks in the laboratory.
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2005-2006

1. Camel milk skin cream
For preparation of camel milk skin cream, fresh raw camel milk 

was centrifuged at 4000 rpm for 10 minutes and the upper cream layer 
was separated. The cream was analyzed for moisture content, fatty acid 
profile to standardized the formulation and accordingly the percent of 
other ingredients glycerol, preservative (methyl and propylparaben and 
BHA), sandal wood powder, perfume, deionized water and ethanol 
were added followed by homogenous mixing. The preparation was kept 
overnight for its settlement for its saturation level and finally packed 
in suitable packaging material for further use in skin. Results of three-
month trial of karabh skin cream were very encouraging in imparting 
fairness and smoothness to the skin with reduction in roughness. The 
spread per unit area was very high.

 Camel milk skin cream

2. Electrification of traditional camel cart
The traditional two wheel camel cart was electrified and it was 

further improved and modified to be more cost effective, without causing 
any hindrance in the movement of cart with full load on different terrains. 
One fixed circular strip is having 60 coils and inside circular strips 
having 30 small magnets, this trip moves with movement of wheel of 
cart. It charges the 12 volts battery and once charged it provides current 
for 8-10 hours. This is sufficient for 2 front lights, rear indicator lights. It 
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will be helpful in not only reducing the camel cart accident during night 
but also provide a source of light in village/chain houses, whichare not 
electrified yet. One can play music system also for entertainment.
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2004-2005

1. Camel Milk Kesar Kulfi
Camel milk kesar kulfi was prepared by using fresh filtered camel 

milk with addition of sugar @5 percent and Kesar @0.01-0.02 percent 
followed by boiling in order to concentrate it to approximately 2.5: 1 
ratio. Just after boiling, milk concentrate was added with dry fruits @1-5 
percent, followed by four drops of water based solution of nutmeg. This 
is followed by cooling and filling in desired cones which are then kept 
for freezing either in freezer or in earthen pots containing mixture of salt 
and ice in 1:1 ratio respectively. After three to four hours of freezing, it is 
ready for consumption. The sensory evaluation of the product revealed 
high acceptability.

Camel milk kesar kulfi
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2003-2004

1. Camel milk soft cheese
Camel milk soft cheese was prepared successfully. Cheese is a 

product prepared from milk by the coagulation of casein and carrying 
with it the rest of the milk ingredients.The milk was filtered, pasteurized 
by HTST method and cooled to 2-5°C. Calcium chloride was added at 
the rate of 4 ml per liter and the milk was heated to 21°C. After addition 
of rennet at the rate of 50 mg per liter and kept for setting at 25°C for 
one hour. After cutting the cheese curd, cooking was performed at 42°C 
and whey was drained out. The prepared product was washed three 
times with water at 26°C, 15°C and 10°C respectively followed by salting 
of cheese curd with NaCl at the rate of 2% and stored at refrigerated 
temperature for utilization.

Evaluation of camel milk cheese
Fresh camel milk was processed for preparing cheese.

 Properties of camel milk cheese:

Parameter (%) (Average±SE)
Moisture 61.07±4.29
Total Solid 38.99±4.22
Fat 9±1.53
Acidity 0.068±0.01
Yield of cheese 42.17±0.64

High acceptability was observed in the form of sandwich, cheese 
spread and pakoras.

2. Flavored Camel milk
Flavored Camel milk was successfully standardized with the aim to 

make camel milk more palatable to those who do not like to drink it as 
such, as well as to promote its utilization and sale. 

The camel milk was processed with different combination flavors 
i.e. pineapple, vanilla, chocolate and kesar i.e. yellow, rose and pink. 
Fresh and filtered camel milk was collected in hygienic conditions and 
preheated (45°C to 60°C) followed by adding of carrageenan stabilizer 
@ 0.04% and sugar @ 5% while for chocolate milk is @ 3.5%. the desired 
flavors/essence i.e. pineapple, vanilla, and kesar @8-12 drops per liter of 



34

camel milk while for the chocolate camel milk (5g powder per liter) was 
dissolved followed by addition of colour i.e. green, yellow and pink @2-3 
drops per liter camel milk. After homogenous mixing of above additions, 
it was pasteurized at 72°C for 1 minutes and cooled to 5°C. The prepared 
camel milk was packaged and stored in refrigerated temperature for its 
further consumption.

A sensory evaluation was carried out by using hedonic scale to 
assess the performance of four different types of flavoured camel milk. 
The camel milk of all the four flavours were given daily to the sensory 
evaluation panel of seven members for one week and their evaluation 
report was compiled as per hedonic scale. Highest points were scored 
in respect to taste, smell and colour by vanilla flavor with green colour 
followed by pineapple with yellow colour.

Flavoured Camel milk

3. Electrification of traditional two wheeled camel cart
Camel cart is important means of communication transport (short 

distance 30-40 km/day) in desert and areas adjoining desert i.e., arid and 
semi-arid region. It is used mainly to transport fodder, water, fuel wood, 
and agriculture produce and construction material. Since, last few years 
there is an increase in incidence of road accidents during nights. The 
main factor responsible for the increase in accidents is absence of lights 
on camel carts. Accidents could be reduced if camel carts are lighted. 
The center has devised a system by which traditional two wheel camel 
cart is electrified like other motorized vehicle.
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In this device a 22 inches diameter pulley is attached/fitted with 
the scan on camel cart wheel. This pulley is attached to another small 
pulley of 5 inches diameter which enable the small pulley to revolve at 
about 4.5 times more o the revolving speed of camel cart wheel, on the 
axis of small pulley one more pulley of 22 inches diameter is attached 
which in turn is connected by v-belt to small pulley of dynamo. This 
enables the pulley of dynamo to revolve about 20-22 times more than 
the speed of camel cartwheel. Thus, the dynamo can revolve at 450 to 
600 rpm and can produce 3-4 ampere of electric current, which is used 
to charge a 12 volt 25 amp battery fitted underneath camel cart. This 
battery is sufficient for two headlights and two indicator rear lights with 
a total consumption of 2 volts and 1.5 ampere.

This charged battery can be used by farmers to arrange lights in the 
remote Dhanis/villages where electricity has not reached. This will also 
be beneficial in executing the day-to-day domestic work and study of 
children in the night. The battery once charged can serve for 20-22 hours. 
The total cost of this system comes around Rs. 2000-2500/-.

The following is the list of equipment’s for this system:
 i. Two pulleys of 22’’ diameter.
 ii. One pulley of 5’’ diameter.
 iii. Old dynamo (of Car or Jeep)
 iv. To V-belts.
 v. One dry cell battery 2 volts 15 ampere to 25 ampere
 vi. Two head and two rear lights.

Electrification of traditional two-wheeled camel cart
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2002-2003

1. Camel fermented milk product (dahi)
The process of camel milk fermentation was standardized using 

different combinations of heat treatments, incubation and starter. The 
camel milk was boiled for 20-25 minutes, cooled to 30-37°C, addition 
of starter culture at the rate of 3-4% and incubated for 18-20 hours. 
Periodical change in pH, acidity and DMC was recorded upto 20 hours 
at 37°C incubation. Quality of fermented milk product was assessed by 
determination of fat, protein, total solid, moisture, pH, acidity as well as 
sensory evalutaion tests.

Camel milk having pH, acidity and percent total solids ranged 
from 6.5 to 6.6, 0.138 to 0.145 and 8-10 respectively was processed for 
the fermentation. The prepared fermented milk (dahi) was chemically 
evaluated and results were closely related with International Dairy 
Federation standards.

The fermented milk products (dahi) was served in three different 
tastes viz. (i) addition of cumin and salt, (ii) rose and sugar and (iii) 
without any flavour to Indian and foreign citizens during their visit 
to the centre. Sensory evaluation test was carried out and 85 percent 
acceptibility was recorded as normal or above the normal.

The technology is economically viable as no involvement of 
additional input as compared to fermentation of cattle and buffalo milk 
and is feasible even in rural and field conditions.
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2001-2002

 1. Technology of preparation of tea and coffee from camel milk and 
fermented milk was successfully developed. The acceptability was 
about 85%.
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2000-2001

 1. Camel semen collection and its cryo preservation was successfully 
attempted.

 2. Immunomodulatory effect of camel milk against multiple drug 
resistance in Tuberculosis was assessed.

 3. Reproductive efficiency of farm camel herd improved significantly in 
terms of percent conception through adoption of modified research 
technology.
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1999-2000
 1. Package of practices were developed to improve reproductive 

efficiency.
 2. Package of practices were developed to reduce early calf mortality.
 3. Package of practices were developed for improving camel health.

1998-1999
 1. Package of practices were developed to improve reproductive 

efficiency.
 2. Package of practices were developed to reduce early calf mortality.
 3. Package of practices were developed for improving camel health.

1997-1998
 1. Package of practices were developed for controlling calf (camel) 

mortality under field conditions.
 2. Package of practices were developed to provide balanced nutrition 

to camels at different age groups, pregnancy, draught work, and 
during crisis period of draught.

 3. Package of practices were developed for improvement of reproductive 
efficiency in the field camels.

 4. Package of practices were developed for camel health management.
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Useful Products from Camel
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