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ABSTRACT 

Haloxylon recurvum, Haloxylon salicronicum and Salsola baryosma of family Chenopodiaceae, growing 

in the arid zone of Rajasthan are very useful for human being and cattle as they can be used as food, 

fodder and source of medicinally important salts and vitamins. In the present study estimation of 

nutritional value and trace element content of these plants were investigated. The dried and powdered 

plant parts(root, shoot and leaves) were subjected to various sample preparation stages for the proximate 

analysis such as fat, moisture, ash and fiber and the dietary minerals such as Phosphorus and Calcium 

using various biochemical and titration methods under standard laboratory protocols. From the study 

results, the crude protein values were found in good amounts which is essential for assigning the plants 

for livestock feed. Good nutritional value of these plant parts indicates that these plantsare not only 

provide energy and nourishment to the livestock of the area but also calcium and phosphorus rich food 

(milk and flesh etc.) for human being and for the carnivores animals dependent on the herbivores of the 

Thar desert, which is a very important event for the flow of energy and recycling of minerals in the food 

chain and food web of desert ecosystem. 
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INTRODUCTION 

Plant based ingredients are commonly used as a food source, and mostly the plant based secondary 

metabolites are taken with the food, which perform therapeutic as well as medicinal role in the body. 

Especially the Indian food; which is prepared according to the Ayurveda; advocate the inclusion of such 

plant based ingredients that provide therapeutic inputs to the body along with the nutrition (Verma et al., 

2014). The Indian desert is confirmed with a major problem of increasing livestock population at a rapid 

rate. The fodder sources here are much limited. The halophytes growing in the arid zone of Rajasthan are 

very useful for human being and cattle, as they can be used as food, fodder and source of medicinally 

important compounds. The quality of a food depends upon the presence of relative concentrations of 

various nutrients such as protein, carbohydrate, fat, minerals and vitamins. Carbohydrate, fat and proteins 

are sometimes referred to as proximate principles and form the major portion of the diet while minerals 

play an important role in regulation of metabolic activities of the body (Gopalan et al., 2004).Mineral 

elements though usually form a small portion of total composition of most plan materials and of total 

body weight; they are nevertheless of great physiological importance. Besides several organic 

compounds, it is now well established that many trace elements play a vital role in general well-being as 

well as in the cure of diseases. These elements are present at varying concentrations in different parts of 

the plants, especially in roots, seeds and leaves which are used as a dietary item as well as ingredient in 

the medicinal preparation (Lokhande et al., 2010). 

Haloxylon recurvum (Moq.) Bunge ex Boiss , Haloxylon salicornicum (Moq.) Bunge in Boiss and Salsola 

baryosma (Roem. et Schult.) Dandy known as Khar, Lana and Lani respectively are important halophytic 

species (Chenopodiaceae, shrub) of saline areas of The Indian Thar desert. These plants are reported to 

have therapeutic value in the treatment of a wide variety of disease conditions (Burkill, 1985 and Ahmad 

et al., 2006). There are prospects for use of these three plants in view of their high protein and 
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carbohydrate content. The present study has been framed to estimate the nutritive value and mineral 

elements in H. recurvum, H. salicornicum and S. baryosma. 

  

MATERIALS AND METHODS  

Plant parts (root, shoot and flowers) were collected from Central Arid Zone Research Institute (CAZRI), 

Bikaner. These samples were dried, powdered and then used for their nutritional value such as crude 

protein, ether extract, crude fiber, total carbohydrate, nitrogen free extract, calcium, phosphorus and total 

ash etc.  

Analytical Procedure: The powdered material was subjected to nutritive content analysis by A.O.A.C 

(1995), Lohan et al. (1999), Talpatra et al. (1940), Crampton and Haris (1969) and Purohit and Mathur 

(1970) procedure. For the estimation of nutritive contents of plants five samples of each plant parts were 

taken for analysis. Analysis was performed with collaboration of laboratory of Food and Nutrition 

Department of Veterinary College, Bikaner. 

Determination of Moisture Content: For determination of moisture content 10 g powdered seedmaterial 

was kept in pre-weighed watch glass/moisture box and dried at 100 – 105 °C over night in an oven. The 

sample with watch glass was cooled at room temperature in a desiccator and final weight was taken after 

achieving constant weight. The weight loss in sample regarded as moisture content. The moisture content 

was calculated using the formula as follows 

 

% Moisture = (Total weight – Final weight) / Weight of the sample x 100 

 

Determination of Crude Protein (Micro-Kjedahl Method): Ten grams of the sample was weighed and 

transferred into a Kjedahl flask. Four tablets of Kjedahl catalysts (tablet contain 1 g of Na2SO4 and 0.5 g 

of selenium) were added. Concentrated H2SO4 (20 ml) and glass beads were introduced to avoid 

bumping on heating. The flask was set in the fume cupboard; heated gently immediately and then 

continue heating until a slight charring begin to clear and the mixture become colourless. The heating 

process was approximately one hour. The flask was allowed to cool to room temperature and slowly 

washed the long neck flask with 20 ml of distilled water into 500 ml distillation flask.  

Distillation: Pieces of hot clips were added into the flask and connected up to the splash head and water 

cooled condenser. NaOH solution (5%, 4 ml) was added in the dropping funnel and 50 ml of 2% boric 

acid into the 250 ml receiving flask with methyl red indicator. The dropping funnel tap was opened 

slowing to allow the 5% NaOH to enter the boiling flask. The distillation flask was heated to boiling with 

water passing through the condenser. Distillation continued until about 150 ml was collected in the 

receiving flask. The content of the flask was titrated with 0.1 M HCl until pink end point. The reading 

was recorded and blank was ran along the same treatment. 

 

Nitrogen % = (VS –VB × normality of HCl × 0.014 ×100) /weight of sample in grams 

 

VS = Volume of acid used to titrate sample. 

VB = Volume of acid used to titrate blank. 

N = 0.1 M of acid. 

% crude protein = N% × conversion factor (6.25). 

 

Determination of ether extract: Ether extract or Crude fat were determined by extracting 10 g of 

moisture free plant material with petroleum ether in a soxhlet extractor for 10-16 hours. This petroleum 

ether extract that contained crude fat, was taken in a pre-weighed beaker (W1) and petroleum ether was 

evaporated. The weight of beaker along with the residual extract after evaporation (Crude fat, W2) was 

taken and crude fat content of the sample was calculated using the formula (Kruczek A, 2005). 
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100×
sample ofweight 

W-W
=extractether  of Percentage

12
 

Determination of Crude Fiber: Two grams of the ground sample was weighed and placed into a conical 

flask. The sample was extracted by stirring with petroleum ether. 200 ml of 1.25% H2SO4 solution was 

heated to boiling and transferred to the dried sample. The sample was allowed to settle. The flask was 

connected immediately to a water-cooled reflux condenser and heated. The flask was boiled gently for 30 

minutes and mixed. The flask was removed and filtered using a filter paper held in the funnel and washed 

with boiing water until no longer acidic to litmus paper. 200 ml of 1.25% NaOH was brought to boiling 

under a reflux condenser. This alkaline solution was used to wash the sample back into the initial flask 

and then boiled for 30 minutes under condenser. Again, the flask was removed and immediately filtered. 

All the insoluble matter was then transferred to the sintered crucible using boiling water. The residue was 

washed first with boiling water, 1% HCl and boiling water to render the insoluble matter free of acid. The 

residue was washed three times with alcohol and diethyether and then dried in an oven at 150˚C to a 

constant weight. The dried sample was also ashed by incineration in a muffle furnace at 560˚C for an 

hour. The crucible was cooled in desicators and then weighed.  

100×
sample ofweight 

ash ofweight -matter insoluble ofweight 
=fiber crude of Percentage  

 

Determination of Ash Content: For the estimation of ash 5 gm dried plant parts were taken in weighed 

crucibles and were placed in a muffle furnace for ashing at 600°C. When the contents attained a uniform 

ash colour (free of black particles) the crucible were cooled in a desiccator and weighed. Percentage of 

ash was calculated by following formula: 

100
W

W1- W2
=Ash of Percentage   

Where, W1 = Weight of crucible (gm) 

            W2 = Weight of crucible + ash (gm) 

             W = Weight of dried sample (gm) 

            This ash was used in analysis of mineral contents. 

 

Determination of Nitrogen Free Extract: The substraction method of Crampton and Haris (1969) was 

followed for the calculation of nitrogen free extract. It was calculated by the following formula: 

Percentage of nitrogen free extract= 100-(%CP+%EE+%CF+%Ash) 

Organic matter: The organic matter of each dried plant parts was estimated by following formula: 

% of organic matter= CP+EE+CF+NFE 

Total Carbohydrate: The total carbohydrate of each dried plant parts is equal to the sum of crude fiber 

and nitrogen free extract [% of total carbohydrate = CF+NFE]. 

Mineral Contents: For the estimation of calcium and phosphorus 100 ml of 50% hydrochloric acid was 

added to the ash in crucible and contents were heated in water bath for 10 minutes. The contents were 

transformed to 250 ml beaker along with the washing till the crucible was free of acid. The contents were 

heated for 30 minutes and after cooling filtered through ash less Whatman’s filter paper number 42. The 

volume of filtered solution was made to 250 ml with distilled water and kept as a stock solution for the 

analysis of calcium and phosphorus (Talpatra et al., 1940). 

Determination of Calcium: For the estimation of calcium method given by Purohit and Mathur (1970) 

was followed. 25 ml of stock solution was taken in 250 ml beaker. 50 ml of distilled water and 10 ml of 

saturated ammonium oxalate was added. Two drops of alcoholic methyl red and 10 ml of concentrated 

hydrochloric acid were also added. Acidity of solution was adjusted at the pH 4.6 by adding concentrated 

ammonia solution drop by drop till a brown colored precipitate began to appear and then dilute ammonia 

solution was added till white colored, precipitate appeared. 
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The content of the beaker were kept overnight allowing the precipitate to settle down on the next day the 

solution was filtered through Whatmann filter paper number 40. The precipitate was washed several times 

with hot distilled water to remove excess oxalate. Precipitate was dissolved in 100 ml of distilled water 

and 10 ml of concentrated sulphuric acid. This solution was heated at 60°-70°C for 30 minutes and 

titrated against N/10 potassium permanganate solution. The titration was carried out until a stable pink 

colour appeared. The calcium contents were calculated as follow: 

100×
ashingfor  taken  sample of gm

0.002 ×10 × KMnO4 N/10 of ml
=Calcium of Percentage  

Where 10 is the dilution factor. 

Determination of Phosphorus: From the stock solution of acid soluble ash 25 ml aliquot was taken in 

250 ml beaker in which 10 ml of concentrated nitric acid and 10 ml of freshly prepared saturated 

ammonium molybdate solution were added for precipitation. Yellow colored precipitation of phosphor-

ammonium-molybdate began to appear. The beaker was kept overnight allowing the precipitate to settle 

down. Next day supernatant was filtered through whatmann filter paper number 42. The precipitate was 

washed with 2 percent nitric acid and then several times with 3 percent potassium nitrate solution for the 

removal of acid. The precipitate was dissolved in 25 ml of N/10 Sodium hydroxide solution and excess of 

sodium hydroxide was titrated against N/10 standard nitric acid solution. Phenolphthalein was used as 

indicator phosphorus contents were calculated as follows: 

100×
ashingfor  taken  sample of gm

0.0001347 × 10 × used NaOH N/10 of ml
=Phosphorus of Percentage  

Where 10 is the dilution factor. Nutritive contents of five samples for each plant part of H. recurvum, H. 

salicornicum and S. baryosma were carried out and mean value expressed in percentage on dry matter 

basis. 

 

RESULTS AND DISCUSSION 

The average or mean values of the nutritive contents in three test plant spp. H. recurvum, H. salicornicum 

and S. baryosma were analysed. Dry matter was found almost equal in all plant parts selected for the 

present study of all the three plants. However, maximum dry matter content was present in the shoot of H. 

recurvum (95.66%) and minimum was in flower of H. salicornicum (94.84%). It was observed to be 

higher in the root, shoot and flower of H. recurvum as compared to other two plants.  The maximum 

amount of crude protein was detected in flower of H. salicornicum (18.72%) and minimum amount in the 

root of S. baryosma (7.66%).  The ether extract amount showed considerable variation in the plant species 

studied. Maximum ether extract was observed in the shoot of H. salicornicum (3.97%) as compared to 

shoots of other two species (1.27% in H. recurvum and 2.41% in S. baryosma), whereas in the flower of 

H. salicornicum ether extract amount (1.98%) was lower as compared to other two species (2.01% in H. 

recurvum and 3.86% in S. baryosma). Minimum amount of ether extract was present in the root of H. 

recurvum (0.58%). The quantitative estimation of the crude fibre may suggest that it can be a diet source 

which provides good digestion and palatability (Hannah et al., 2015). The crude fiber content was much 

higher in the flower of H. salicornicum (63.58%) as compared to other plant parts selected for the present 

studies of same plant and other two plant species and minimum in the shoot of H. recurvum (22.94%). A 

little variation showed in the total ash value between the plant species observed in present investigation. 

Maximum ash value was observed in S. baryosma shoot (18.34%) and minimumin root of H. 

salicornicum (5.48%). The amount of nitrogen free extract was higher in root and shoots of H. recurvum 

as compared to H. salicornicum and S. baryosma. Whereas in flower of S. baryosma the amount of 

nitrogen free extract (10.11%) was higher as compared to H. salicornicum (7.70%) and H. recurvum 

(8.83%). Concentration of organic matter was observed higher in root, shoot and flower of H. 

salicornicum as compared to other two plant species. It was found maximum in the root of H. 

salicornicum (94.52%) and minimum in the shoot of S. baryosma (81.66%).  
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Table 1. Nutritive contents (Average values) of root, shoot and fruit of   H.recurvum, H.salicornicum and 

S.baryosma 

 

Parts of 

plants 

Name of plant 

sps. 

Dry 

matter 

Crude 

protein 

Ether 

extract 

Crude 

fiber 

Total 

ash 

N2 free 

extract 

Organic 

matter 

Total 

carbohy

drates 

Cl P 

Root 

H. salicornicum 95.06 9.87 1.12 50.55 5.48 32.98 94.52 83.53 1.04 0.56 

H. recurvum 95.66 11.68 0.58 44.07 6.25 37.42 93.67 81.49 1.28 0.64 

S. baryosama 95.21 7.66 1.87 49.33 8.87 32.27 91.13 81.60 0.92 0.41 

Shoot 

H. salicornicum 95.33 12.43 3.97 33.80 10.03 39.77 89.97 73.57 2.91 0.14 

H. recurvum 95.66 12.87 1.27 22.94 15.40 47.52 84.60 70.46 0.96 0.18 

S. baryosama 95.20 11.92 2.41 23.98 18.34 43.35 81.66 67.33 1.70 1.41 

Flower 

H. salicornicum 94.84 18.72 1.98 63.58 12.18 7.70 87.82 73.28 4.03 0.58 

H. recurvum 94.92 16.82 2.01 55.42 16.92 8.83 83.08 64.25 1.88 0.87 

S. baryosama 94.96 13.56 3.86 56.67 15.80 10.11 84.20 67.78 2.28 0.47 

 

Total carbohydrate value observed maximum in the root of H. salicornicum (83.53%) and minimum in 

the flower of H. recurvum (64.25%). The amount of calcium was maximum in the flower of 

H.salicornicum (4.03%) and minimum in the root of S. baryosma (0.92%). Monitoring of Phosphorus 

levels in plants is a lot of essential for plant growth. Phosphorus content gives stimulation to 

photosynthesis process (Sushma D Guthe et al., 2017). The shoot of S. baryosma contained highest 

amount (1.41%) of the phosphorus while the shoot of H. salicornicum have minimum amount of it 

(0.14%).  

From these results, it is obvious that H. recurvum, H. salicornicum and S. baryosma growing in arid zone 

of Rajasthan have sufficient amounts of nutritive contents which are useful for the cattle as well as for 

humen being as nutritive food. 
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