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ABSTRACT 

Saffolais an extremely important plant as it provides the alternative source for biodiesel. Saffola 

(CarthamustinctoriusL.) is an oil yielding crop which is a member of the family Asteraceae.  Saffola seed oil is 

highly rich in linoleic acid (unsaturated fatty acid) which makes it highly suitable for human consumption. 

Saffloais known to have many medicinal properties for curing several chronic diseases. Saffola oil was 

subjected to various physico chemical properties such as pH, Specific gravity Density and Viscosity. The Fire 

points, Flashpoint, Cloud point, Pour point, Carbon residue. The chemical properties like Acid value, Iodine 

value, and saponification value were assessed. The Physico- Chemical Properties of the Saffola oil biodiesel 

blends of 10% (B10) and 20% (B20) were analyzed.  The values were compared with the ASTMT standards of 

biodiesel. The blend B20 is found to be within the ASTM standard and it could be used as alternative energy 

source as biodiesel. 
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I. INTRODUCTION 

 

CarthamustinctoriusL. (Asteraceae family) commonly known as Saffola, it isa herbaceous annual plant.Saffola 

is mainly grown under dry land conditions as an oilseed crop[1].Saffola seed oil is nutritionally similar to olive 

oil, as it contains high levels of linoleic or oleic acid[2]. Traditionally, Saffola has been grown for centuries in 

China to the Mediterranean region and all along the Nile valley up to Ethiopia[3].Presently, it is grown 

commercially in India, the U.S.A, Mexico, Ethiopia, Australia, Argentina, Uzbekistan, China. Pakistan, Spain, 

Turkey, Canada and Iran[4].The tender leaves, shoots, and thinning of Saffola are used as pot herb and salad. 

Saffola flowers are known to have many medicinal properties forcuring several chronic diseases, and they are 

widely used in Chinese herbal preparations [5].Saffola has been grown for the orange-red dye extracted from its 

brilliant florets and its high-quality edible oil rich in poly-unsaturated fatty acids, which helps in reducing the 

cholesterol level in blood[6].They are rich in vitamin A, iron, phosphorus and calcium. Bundles of young plants 

are commonlysold as a green vegetable in markets in India and some neighbouring countries[7]. In recent years, 

considerable attention has been generated in the consumption and development of Saffola seed oil as an 

excellent health care product and health benefits derived from it include prevention and treatment of 
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hyperglycaemia, arteriosclerosis, coronary heart disease[8]The flowers are also reported to have medicinal 

properties to cure several chronic diseases, like hyper-tension, cardiovascular diseases, arthritis, spondylitis and 

sterility in both men and women[9]In India it is most commonly known asKardaiin Marathi andNkusumin 

Hindi. Thoughthe crop has tremendous potential to be grown under varied conditions and to be exploited for 

variouspurposes, the area under Saffola around the world is limited largely due to the lack of informationon its 

crop management and product development from it[10]. In this present study, the physico chemical properties 

of the Saffola oil blendsB10 (10%) and B20 (20%) were evaluated for its alternative source of energy as 

biodiesel. 

 

II. EXPERIMENTAL METHODS 

2.1 Collection 

The Saffola seeds were procured fromcommercial market at Kottar,Kanyakumari District in Tamilnadu, India. 

 

2.2 Extraction 

The seeds were dried and the impurities were removed by hand picking and the seed were crushed by using a 

laboratory mortar and pestle. The oil was extracted by using Soxhlet apparatus with Petroleum ether as the 

solvent for 48 hours. 

 

2.3 Blend preparation 

The diesel used for the experiment was purchased at Indian Oil, Tamilnadu, India. The blends were made on a 

volume basis and stored in glass bottles at room temperature. A blend of 20% biodiesel with 80% conventional 

petroleum diesel by volume is termed ‘‘B20” and a  blend of 10% biodiesel with 90% conventional petroleum 

diesel by volume is termed ‘‘B10”. The Physico-chemical studies were carried out for the blends of biodiesel. 

 

2.4 Physico- Chemical Analysis 

Saffola oil blends (B10 and B20) were analyzed for various physical and chemical properties. The physical 

parameters studied were includes pH, specific gravity, viscosity, and density. The pH was determined by using 

Elico pH meter. The specific gravity and density was measured by using specific gravity bottle method. 

Viscosity was measured by using calibrated Ostwald Viscometer.  The significant biodiesel properties like fire 

point, flash point, smoke point, cloud point and carbon residue were studied. The fire point wasanalyzed by 

usingCleveland open cup apparatus. The flash point was determined by using Pensky- Martens closed cup tester 

apparatus. The cloud point was obtained by using Deep vision cloud point apparatus. The pour point was 

analyzed by using Deep vision pour point apparatus. The Smoke point was observed by using Seta Smoke point 

apparatus. Carbon residue was determined by using Conradson carbon residue apparatus. The general physical 

parameters include conductivity, salinity, total dissolved solid, and total dissolved oxygen. The acidimetric and 

econometric constants such as the acid value, iodine value and saponification value were analysed for the 

blended biodiesel. The econometric constant namely the Iodine value was determined by Wijs method. The 

acidimetric namely acid value and saponification value were measured by the standard AOAC method. 
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III. RESULTS AND DISCUSSION 

 

The oil content of the dried seed of Saffolawas found to be about 45% on dry weight basis. The significant 

physical properties of Saffola oil such as pH, specific gravity, viscosity, density, total dissolved solid and total 

dissolved oxygen were measured for blends at 10%, 20% proportions. The results were given in Table-1.The 

fuel properties of the oil such as fire point, flash point, cloud point, pour point, smoke point, carbon residue 

were measured for blends of 10% and 20% proportions. The results were given in the table-2. The chemical 

properties of the oil such as Acid value. Iodine value and Saponification values were recorded in the Table -3. 

The pH of biodiesel blends are slightly higher than the petro diesel. The specific gravity is important when 

considering the spray characteristic of the fuel within the engine. Higher density and viscosity of the liquid fuels 

affects the flow properties of the fuel, such as spray automation, subsequent vaporization and air-fuel mixing in 

the compression chamber. The change in spray can greatly alter the compression properties of the fuel mixture. 

The specific gravity, density and viscosity of vegetable oil were higher than that of diesel. By mixing the 

vegetable oil with the conventional diesel at B10 and B20 proportion the specific gravity, density and viscosity 

were found to slightly higher than that of diesel and it is within the range of the ASTM standard value of the 

biodiesel. The fire point of the blends at B10 and B20 were found to be almost equal and the B20 are slightly 

higher than that of petro diesel, and which falls within the range of ASTM standard. The flash point of these 

B10 and B20 are almost equal to the petro diesel and the values are within the range specified for petro diesel. 

The flash point of the biodiesel is higher than that of fossil fuel, so it clearly indicated that biodiesel is safer to 

handle than fossil fuel. The cloud point and pour point are slightly higher than the petro diesel, because of the 

fatty acids and the nature of fatty acids present in the biodiesel blends. The smoke points of the biodiesel blends 

are less than the petro diesel but within the ASTM standard value. The carbon residue is slightly higher than the 

petro diesel. The high value of carbon residue was may be due to the impurities present in the biodiesel blends. 

The acid value of blends indicates that the amount of fatty acid present in the sample. The Acid value is slightly 

higher than that of ASTM standard because of the presence of the long chain unsaturated fatty acid in the 

blends. The number of double bonds present in the vegetable-oil was calculated by treating with iodine. The 

higher iodine number indicates the amount of iodine needed to be saturate or break the double bonds in the fatty 

acid.  Here the iodine values of biodiesel blends are lesser than the petro diesel and it is within the range of 

ASTM standard of the biodiesel. The saponification value indicate the non-fatty acid impurity and the amount of 

alkali that could be required by the fat for its conversion to soap. In the biodiesel blends, the saponification 

values are less than that of the petro diesel. However the Saponification valuesare found to be within the 

acceptable-range of biodiesel. 

 

IV. CONCLUSION 

 

The present study on Saffola has shown that most of the physical and chemical properties evaluated for the 

biodiesel blends (B10 and B20) falls within the range of ASTM and EN standard values. The values are 

comparable to the conventional diesel properties. It could be concluded from the present study that the biodiesel 

B20 is the most potential source of alternative renewable energy source. 
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Table-1 General Physical properties of Saffola oil blends B10, B20 and diesel 

Parameters 

SaffolaOil Blends  

Diesel 

 
B10 B20 

pH 8.4 7.7 6.8 

Specific Gravity 0.86 0.87 0.880 

Density (g/ml) 1.040 1.076 0.804g/cm3 

Viscosity(Nm-2s) 5.20 7.56 3.5 

Fire point 51.2oC 46.1oC 54.0oC 

Flash point 42.9oC 36.7oC 47.2oC 

Cloud point 6oC 8oC 3oC 

Pour point 3oC 3oC 0oC 

Smoke point 13mm 10mm 9mm 

Carbon residue 0.12g 0.16g 0.2g 

 

Table-2 Chemical Properties of Saffola oil blendsB10, B20 and diesel: 

Parameters 

Saffola  Oil Blends  

Diesel 

 
B10 B20 

Acid value (mg KOH/g) 19.1 20..2 16.31 

Iodine value 9.351 16.192 6.84 

Saponification value 159.91 84.16 180.41 
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