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ABSTRACT 
 

The objective of this work was carried out to evaluate the physicochemical properties and fatty 
acids composition of tiger nut (Cyperus. esculentus) tuber oil in comparison with olive, maize, 
sunflower and soybean oils. Oils from the tuber of tiger nut was extracted using chloroform: methanol 
(2:l v/v) as solvent and purified. Composition of fatty acids, hydrocarbons and sterols were 
determined using GC-MS, while tocopherol composition was determined with HPLC. The oil content 
of tiger nut was 32.8 %. The oil extract was evaluated for specific gravity, refractive index, acidity 
(%), iodine (g I2/ 100g of oil) , saponification(mg KOH/g of oil) and peroxide values(meqO2/  kg of 
oil). Tiger nut oil had a golden color. The values of specific gravity, refractive index, acidity, 
saponification number, iodine value, peroxide value and saponifiable matter of tiger nut oil were 
similar to the studied edible oils. Regarding to the iodine value, the tiger nut oil could be classified as 
non-drying oil. The oil has four main fatty acids: linoleic (5. 5%), plamitic (15.4%), arachidic (6.1%) 
and oleic acid being the most abundant (65.8%). Fatty acid content of oil showed 71.5% unsaturation. 
These results indicate that tiger nut oil could be a good source of edible oil and essential fatty acids. 
Tiger nut oil had a total tocopherol content of 97.4 mg/100g dominant by delta tocopherol (50), 
gamma tocopherol (31.3) and alpha tocopherol (16.1). The hydrocarbons content of tiger nut oil 
(78.69 of unsaponifiable matter) was similar to the studied oils. Beside, tiger nut oil had 13 sterol 
compound comprise 21.42% of unsaponifiable matter dominanted by β-sitosterol (11.63%) and 
compesterol (3.155%) of unsaponifiable matter. Consequently, tiger nut tuber oil can replace imported 
olive, maize, sunflower and / or soy bean oils in foods to face the high consumption of edible oils in 
Egypt. 
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Introduction 
 

Vegetable oils constitute an important part of humans.There is increasing awareness of the 
importance of vegetable oils, as source of food and health enhancing compounds. Thus the world 
demand for vegetable oil is set to rise even more rapidly from year to year, and this trend will impact 
on the price levels of oils. It is therefore important that poor countries and communities which have 
non-conventional seed oils carry out research that can lead to commercial production of their seed oils 
to at least satisfy local demand, (Olagunju, 2006).In this regard we have been carrying out detailed 
studies of the physicochemical characteristics of non-conventional seed oils that are found in our 
region of Egypt. In the current study we have attempted to carry out comprehensive lipid profiling of 
tiger nut oil, which are grown in many parts of Egypt Many efforts have been made to obtain oil from 
a non –conventional resources. Tiger nut belongs to the Division-Mangoliophyta Class-Liliopsida 
Order-Cyperales and Family Cyperaceae (Muhammad, et al., 2011). Chufa produces rhizomes from 
the base with somewhat spherical tuber. In Egypt, it is used as a source of food, medicine and 
perfumes (Shaker, et al., 2009 and Sanchez-Zapata, et al., 2013 and Imam et al., 2013) 

Tiger nut is commonly known as earth almond, chufa, tiger nut, yellow nut sedge and Zulu nuts. 
Among these only two varieties yellow and brown are readily available in the market. The yellow 
variety is preferred to all other varieties because of its inherent properties like its bigger size, 
attractive color and fleshier body (Shaker et al., 2009 and Idoia Codina et al., 2014). 

The oil from the tiger nut is extracted by traditional methods on a small scale for food uses. Tiger 
nut is a plant which was cultivated in ancient Egypt (Samuel et al., 2012) Tiger nut produces high 
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quality oil a bout 25.5% of its content. The nut is high in oil content and the oil was implicated as 
lauric acid grade oil and non acidic stable .Tiger nut oil has composition similar to olives and a rich 
mineral content. Tiger nut oil is highly unsaturated fatty acids and good for the health of humans 
.Tiger nut oil contributes to the reduction  of cholesterol ,it reduces the risk of coronary heart diseases 
and atherosclerosis .The oil is gold brown in color and has a rich ,nutty taste .(Sanchez-Zapata et al., 
2010; Adejuyitan, 2011 and Gambo and Da’u, 2014). 

Tiger nut was reported as healthy and it helps in preventing heart attacks, thrombosis and 
activates blood circulation. It helps in preventing cancer, due to high content of soluble glucose. It 
was also found to assist in reducing the risk of colon cancer (Muhammud et al., 2011; Samuel, et al., 
2102, Sanchez-Zapata et al., 2013 and Imam et al., 2013) 

Typically, 100g tiger nuts contain 386 Kcal. As 7% proteins, 26% fats (oils), 31% starch, 21% 
glucose. They contain 26% fiber of which 14% is non-soluble and 12% soluble (Bamishaiye et al., 
2010, Adejuyitan, 2011 and Imam et al., (2013) and Idoia Codina et al., 2014) 

Research studies have shown that tiger nut oil has golden color, nutty taste, low acid value (0.45 
mg/g), saponification value (192.88 mg/g), iodine value (77.08 mg/ 100g) and peroxide value (3.69 
meq/Kg) which makes it ideal for different uses. This makes the oil suitable for salad making 
(Muhammad et al., 2011). The aim of the present study therefore was to determine some physical and 
chemical properties, fatty acids, as well as the sterols and hydrocarbons composition of the oil of C. 
esculentus tuber, obtained from an open market in Assiut as compared with olive oil, sunflower seed 
oil, maize seed oil and soy bean oil. 

 

Materials and Methods 
 
Materials: 

 
Tiger nuts (Cyperus esculentus Lam).were purchased from an open market in Assiut, Egypt, and 

were identified as C. esculentus at the Department of Crops Sciences, Faculty of Agriculture Al-
Azher University, Assiut. Refined oils of olive, maize, sunflower and soy bean were obtained from 
Sohag Company for Oil and Soap. 

All chemicals and reagents used were of analytical grade from Merck. 
 
Methods: 
 
Extraction of tiger nut oil: 
 

Oil was extracted from the milled tiger nut using the soxhlet extractor as described by AOAC 
(2005). Chloroform: methanol (2: 1 v/v) mixture was employed for the extraction in order to extract 
an appreciable quantity of both of the polar and non-polar lipid in the sample. After extraction the 
solvent was evaporated by rotary evaporator. The extracted oil was then purified as described by 
Kwiatkowski and Cheryan, (2002) and Lasekan and Abdulkarim (2012). Purified oil was stored in 
dark brown bottles and then, keep at 5oC until analysis. 

 
Physicochemical properties analysis: 

 

Moisture, crud fat (using Soxhlet apparatus and chloroform: methanol (2: 1 v/v) mixture as a 
solvent) contents of tiger nut tuber: protein, carbohydrate, ash and fiber of defatted tiger nut tuber 
flour were determined according to AOAC (2005). The physicochemical properties of the oil (acidity, 
iodine, peroxide, saponification, specific gravity, refractive index values and color of tested oil 
(Lovibond using 5.25” cell) were determined according to AOAC (2005). Oxidative stability of 
studied oils were determined by the Rancimat method at 100oC± 2oc, was used to determine the 
induction periods IP (Mendez et al., 1996) 
 
Tocopherol analysis: 

 
The concentration of tocopherols (α, β, Y and §) in the studied oil samples were determined by 

high-performance liquid chromatography (HPLC) with a Beckman in line Diode Array Detector plus 
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auto sampler and a column Beckman Ultrasphere 5 μm silica (250 x 4.6 mm). The eluates were 
detected at 292 nm. The flow rate was 2 ml/min., and the eluent was methanol / water (99 : 1, v/v). 
Samples were treated according to Ueda and Igarashi (1990) and Neff et al., (2003). Pure standards of 
α, β, Y and §-tocopherols were used for identification and calibration. Thetocopherol peaks were 
identified by predetermining the retention times of individual tocopherol standards and results. A 
linear standard curve of areas for tocopherol standards from concentration of 0.6 – 500 ppm was 
obtained to calculate ppm. then expressed as mg / 100 g oil sample. 
 
Fatty acids determination: 

 
The methyl esters fatty acids were prepared as follow: the oil samples (2g each) were 

transesterified by refluxing in dry methanol that contained ethanol chloride to yield fatty acid methyl 
esters (FAMEs) (Samuel et al., 2012). 

Fatty acids fraction for FAMEs samples were carried out by GC-MS equipped with flame 
ionization detector. The peak was measured by triangulation and the relative proportion of individual 
compound were therefore obtained by determination the partial areas in relation to total area (Samuel 
et al., 2012). 
 
Hydrocarbon and sterol fractions: 

 
The unsaponifiable matter was extracted from oils after saponification at ambient temperature 

according to the method by Abd-El-Ghany, (2006). The unsaponifiable matter was analysed for 
hydrocarbons and sterol contents by using GC-MS apparatus with a flame ionization detector. The 
column used for separating the unsaponifiable matter was 30 m. x 0.53 mm. (I. D.) x 0.88 μm film 
thickness fused silica capillary column HP1 (methyl silicone). 
 
Statistical analysis: 

 
The experimental data were subjected to analysis of variance (ANOVA) for a completely 

randomized design using a statistical analysis system SAS (2000).The least significant difference 
(L.S.D) test were used to determine the difference among means at the level of 0.05. 

 
Results and Discussion 

 
Chemical composition of tiger nut: 

 
The data of chemical analysis of tiger nut are presented in table (1). The moisture content was 

4.40%, protein content was 5%, carbohydrate content was 47%, ash content was 4.3 % and crude fiber 
was 6.5%. Concerning the oil content of tiger nut, it was clear that tiger nut contained higher amount 
of oil, being 32.8%.Hence, data shows that the tiger nut could be considered as a source of oil. The 
findings obtained were nearly similar with those obtained by Muhammad et al., (2011); Adejuyitan 
(2011); Imam et al., (2013) and Idoia Codina et al., (2014). 

 
Table 1: Proximate composition of tiger nut tubers 

Components % Values 
Moisture 4.40 ± 0.7 
Protein 5.0 ± 0.08 

Crude fat 32.8 ± 1.5 
Crude fiber 6.5 ± 0.90 

Ash 4.3 ± 0.06 
Carbohydrate* 47 ± 0.64 

Each value is mean of three determinations ± SD. 
* Carbohydrate was calculated by difference. 
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Thereafter, it could be concluded that tiger nut was a good source of oil and carbohydrate which 
may be useful for human nutrition. 
 
Physico-chemical properties of studied oils: 

 
Physical and chemical characteristics of tiger nut, olive, maize, sunflower and soy bean oils were 

determined and the obtained data are shown in table (2). The obtained data showed that there were 
some observed differences in the physicochemical properties of studied oils. Specific gravity at 25oC 
for the above oils were: 0.9200, 0.9210, 0.9201, 0.9210 and 0.9190, respectively. Consequently, the 
specific gravity values cleared that no significant (p<0.05) differences between studied oils and tiger 
nut tuber oil. Refractive index is one of the important physical parameters which used in the 
identification of fats and oils. The data presented in same table, reported that, refractive index values 
at 25oC: 1.465, 1.466, 1.4700, 1.4741 and 1.4740 for the same above mentioned oils, respectively. 
Nevertheless no significant (p<0.05) difference were observed between all studied oils and tiger nut 
oil in refractive index. Similar results are close to those reported by Olagunju (2006); El-Naggar, 
(2007); Bamishaiye et al., (2010) and Muhammad et al., (2011). 

 
Table 2: Physicochemical properties of the studied edible oils 

             Studied oils 
parameters 

Tiger nut oil Olive oil Maize oil 
Sunflower 

oil 
Soybean oil 

L.S.D at 
0.05* 

Specific gravity 0.9200 0.9210 0.9201 0.9210 0.9190 0.003 
Refractive index 1.465 1.466 1.4700 1.4741 1.4740 0.01 

Color 
Yellow 35 35 35 35 35  
Red 0.9 3.1 0.8 0.8 4 0.5 

Acid value % 0.22 0.25 0.16 0.18 0.17 0.06 
Saponification. 
number 

192.88 186 188 190 191 4 

Iodine value 87.08 89 120 126 124 1.99 
Oxidative 
Stability (hrs) 

30 28 15 20 17 4.85 

Unsaponifable. 
matter % 

0.70 0.70 0.5 0.6 0.6 0.2 

Total tocopherol 
(mg / 100g) 

97.4 15.29 14 41.30 9.21 7.3 

Alpha tocopherol 16.1 14.35 14 41.30 9.21 0.3 
Beta tocopherol -- 0.11 -- -- -- -- 
Delta tocopherol 50 0.00 -- -- -- -- 
Gamma tocopherol 31.3 0.83 -- -- -- 20.75 

Means in the same row were calculated by different significantly (p<0.05). 

  
With respect to color of tiger nut, olive, maize, sunflower and soy bean oils, it were found to be 

0.9, 3.1, 0.8, 0.8 and 4, respectively, in the red scale, while yellow scale is fixed at 35 in 5.25 inch 
cell. Hence, tiger nut tuber oil has golden color which makes it ideal for different uses. This makes the 
oil suitable for salad making.(Muhammad et al.,2011).Mean value of color for tiger nut oil was 
significantly (P>0.05)lower compared with corresponding value of olive and soybean oils, but the 
other studied oils didn’t show any significant difference  

As shown in the same table, it could be concluded that acid values for all studied oils were 
ranged from 0.16 to 0.22 (as % oleic acid). The low acid value obtained for tiger nut oil is an 
indication that the triacylglycerols present have not been hydrolysed. Acid value is a measure of the 
free fatty acid in the oil sample and it can also be used as an indicator for the age of the oil and as one 
of important quality attributes measurements (Muhammad et al., 2011 and Belewu and Belewu, 
2007). 

It is worthy mention that the saponification number (table 2) for tiger nut tuber oil being 192.88 
mg KOH g-1 agrees with values obtained for olive oil (186), maize oil (188), sunflower oil (190) and 
soy bean oil (191 mg KOH g-1).Mean value of acid and saponification values for tiger nut oil were 
significantly (P>0.05) lower compared with corresponding value of olive oil, but the other studied oils 
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didn’t show any significant difference. However, there are some vegetable oils with higher 
saponification values such as palm kernel oil (247 mg KOHg-1) and butter fat (225 mg KOH g-1) 
(Muhammad, et al., 2011). 

Saponification number is an indication of the molecular weight of triglycerides in oil. As 
reported by Muhammad et al., (2011) oil with higher saponification values contain high proportion of 
lower fatty acid. Therefore, the value obtained for tiger nut oil in this study show that it contains high 
amounts of long chaing fatty acids. 

Also, from the same table, it could be concluded that the tiger nut oil had the lowest iodine value 
(87.08g of I2/100 g of oil) compared with the other oils. Significant(P>0.05)differences were observed 
in iodine value with most the studied oils This low iodine value could be attributed to the small 
amount of linoleic acid found in tiger nut oil (5.5%). Thereupon, tiger nut oil could be classified as 
non-drying oil, higher resistance to oxidation and high quality. The aforementioned findings of iodine 
value test are in line with those obtained by Bamishaiye et al., (2010) and Muhammad, et al., (2011). 

Concerning the peroxide value (table 2) for tiger nut oil is (0.369 meq / kg oil). This value 
obtained is within the range obtained for olive oil (2.5 meq / kg oil), Maize oil (0.5 meq / kg), 
sunflower (0.5 meq / kg) and soy bean oil (0.7 meq / kg oil).Consequently, the peroxide value cleared 
that significant (P<0.05) differences between tiger nut oil and olive oil. Peroxides are the primary 
reaction products formed in the initial stages of oxidation of oil and therefore give an indication of the 
process of lipid peroxidation (Shaker, et al., 2009). 

From these results in table (2), it could be concluded that the tiger nut tuber oil had highest 
induction period (30 hrs) (Rancimat; 20L/hrs,100ºC), which is a characteristic of the  oxidative 
stability of oils compared with the other oils. Mean value of oxidative stability for tiger nut oil was 
significantly (P>0.05) higher compared with corresponding value of maize, sunflower and soybean 
oils, but the olive oil didn’t show any significant differences. Thereupon, the tiger nut oil was 
exhibited a higher good resistance to the oxidation rancidity than those for sunflower oil (20hrs), 
followed by soy bean oil(17hrs)and then maize oil(15hrs).A high good oxidative stability of tiger nut 
oil(30hrs)was due mainly to a significant higher level of C18 : 1(65.8%),which is less prone to the 
oxidation than C18 : 3 (0.2%) and to the presence of higher contents of alpha, beta, delta and gamma 
tocopherols which have a greater antioxidant activity. These data are to very close to Muhammad, et 
al., (2011). Meanwhile, oxidative stability for olive oil, maize oil, sunflower oil and soy bean oil were 
28, 15, 20 and 17 hrs, respectively. These findings are in agreement with Shaker, et al., (2009) who 
reported that the oxidative stability for tiger nut tuber oil was 30 hrs. 

Regarding to the unsaponifible matter (includes hydrocarbons, sterols, vitamins and pigments 
compounds) usually plays a crucial role in the oil stability. It is obvious from table (2) that the studied 
oils had comparable contents of unsaponifible matter (0.5 – 0.7 g).Nevertheless, no significant 
(p<0.05) differences between all studied oils and tiger nut oil in unsaponifiblematter. Meanwhile, the 
unsaponifiable matters content of tiger nut oil were higher than that of maize, sunflower and soy bean 
oils and were in a good comparable with that of olive oil .These data coincide with those obtained by 
Shaker, et al., (2009) and Olagunju, (2006). 

Tocopherol compounds (includes alpha, beta, delta and gamma tocopherols) oftentimes play an 
important role in the oil stability. Therefore, the tocopherols content of tiger nut oil compared with 
tested oils were studied.  As shown from table (2), it could be concluded that the tiger nut tuber oil 
had the highest antioxidants substances compared with the other oils. Tiger nut oil had a significantly 
(p>0.05) higher in total tocopherol compounds compared with the other studied oils. Additionally, the 
tiger nut oil contained a much higher contents of the determined tocopherols than those for the other 
studied oils, especially with regards delta and gamma tocopherols. Thus, it would be expected to 
contribute to excellent oxidative stability and protection to tiger nut oil during storage and processing. 
Consequently, it is worth mentioning that according to the obtained results in table (2), these values 
are still within the limits required by Egyptian Standard for the Specification of Edible Oils (2000). 
 
Fatty acids composition of studied oils: 

 
Fatty acids composition of tiger nut tuber oil as compared to other oils were fractionated and 

determined by GC-MS apparatus. The obtained results are shown in table (3). Tiger nut oil had high 
amount of monounsaturated fatty acid. The major unsaturated fatty acid was oleic acid (65.8%) 
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followed by palmitic (15.4%) and at the last was linolenic (0.2%). Saturated fatty acids in tiger nut oil 
was 28.5%. Hence, it is recently gaining greater importance because of its superior stability and 
healthy safe nutritional benefits. 

As shown in the same table, it could be noticed that, there are three fatty acids represent the 
major contents of studied oil samples, namely palmitic, oleic and linoleic acids. The highest 
percentage of palmitic acid present in olive oil (18.5%) followed with tiger nut oil (15.4%). 
Meanwhile, sunflower oil contained much lower amounts of palmitic acid (7.75%). The highest 
percentage of oleic acid present in olive oil (72%) followed with tiger nut oil (65.8%).Meanwhile, 
tiger nut tuber oil contained much lower amounts of linoleic (5.5%) followed with olive oil (6.19%), 
then soy bean oil (45.7%), maize oil (50%) and sunflower seed oil (65.7%).The above mentioned 
results are in harmony with those obtained by El-Sharnouby, (1999); Shaker, et al., (2009); 
Muhammad et al., (2011); Belewu and Belewu, (2007); Olagunju, (2006); Lsekan and Abdulkarim, 
(2012). 
 
Table 3: Fatty acids composition of the studied edible oils 

                          Studied oils 
 
Fatty acids % 

Tiger nut oil Olive oil Maize oil Sunflower oil Soy bean oil 

Sat. fatty acids      
10 : 0 0.00 0.00 0.00 0.36 0.00 
12 : 0 0.00 0.00 0.18 0.27 0.16 
14 : 0 1.7 0.40 10.23 0.19 10.12 
16 : 0 15.4 18.5 2.14 7.75 11.62 
18 : 0 5.3 2.30 1.06 1.16 4.00 
20 : 0 6.1 0.93 0.20 0.07 0.40 
Mono unsat. fatty acids      
18 : 1 65.8 72 30.00 24.50 22.00 
Poly unsat. Fatty acids      
18 : 2 5.5 6.19 50.00 65.70 45.70 
18 : 3 0.2 0.4 6.10 0.00 6.00 
Sat. fatty acids 28.5 22.13 13.63 9.80 26.3 
Mono unsat. fatty acids 65.8 72 30 24.50 22.00 
Poly unsat. fatty acids 5.7 6.59 56.37 65.70 51.7 
Total unsat. Fatty acids 71.5 78.59 86.37 90.20 73.7 

 
From epidemiological studies suggested that the presence of a high proportion of 

monounsaturated acid especially oleic acid in the diet is linked with a high reduction in the risk of 
coronary heart disease (Muhammad et al., 2011).Oleic acid is reported to be useful for building 
cellular membranes, to transform energy into nerve impulses, and as precursors to molecules of 
cellular communication, such as prostaglandins or eicosanoids. The deficiency of essential fatty acid 
has been linked to high blood cholesterol level and cholesterol. (Gambo and Da’u, 2014). 

Consequently, tiger nut tuber oil can be used in food purpose side to side with other common 
vegetable oils. 
 
Unsaponifiable mater fractions of studied oils: 

 
It is well known that unsaponifiable matter contains several types of substances such as 

hydrocarbons, sterols, pigments and vitamins. Data in table (4) show the relative percentage of 
hydrocarbon components of studied oils which was fractionated by GC-MS into 22 components 
comprising even and odd carbon atoms. The total amounts of hydrocarbons were found to be slightly 
higher in maize oil (82.94%). The dominant compound of tiger nut oil was C25 (38.08%) of total 
unsaponifiable matter, olive oil was C25 (36.25%), maize oil was C16 (27.30%), sunflower oil was C29 
(44.83%) and soy bean was C28 (27.26%), it was observed that there are wide variations in 
distribution and percentage of individual components of hydrocarbons.These findings indicated to 
recognizing of tiger nut oil by its hydrocarbon components.Similar data are close to those reported by 
El-Sharnouby, (1999) and Samuel, et al., (2012). 
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Table 4: Unsaponifible matter fractions of the studied edible oils 
                          Studied oils 
Hydro carbons 

Tiger nut  
oil 

Olive  
oil 

Maize  
oil 

Sunflower  
oil 

Soy bean  
oil 

C12 0.0 -- -- 1.28 1.31 
C13 0.0 -- 2.5 1.28 0.47 
C14 0.70 0.80 19.5 0.85 3.52 
C15 0.0 -- 16.68 2.10 1.17 
C16 0.0 -- 27.30 0.00 0.56 
C17 0.0 -- 7.80 0.41 3.29 
C18 0.0 -- -- 2.97 2.35 
C19 0.0 -- -- 2.41 6.25 
C20 0.656 0.99 -- 4.27 2.35 
C21 0.0 -- -- 0.85 2.35 
C22 2.91 3.50 -- 1.28 3.76 
C23 10.10 9.35 -- 1.28 2.35 
C24 0.86 1.50 -- 0.78 1.88 
C25 38.08 36.25 -- 0.00 1.26 
C26 7.37 8.65 -- 1.28 2.35 
C27 2.319 3.25 1.85 6.40 4.23 
C28 3.49 3.75 5.85 1.70 27.26 
C29 3.33 4.15 -- 44.83 2.46 
C30 1.34 1.5 -- 0.00 7.05 

Squalene 2.78 2.40 -- 3.84 1.41 
C31 3.25 3.55 -- 1.49 3.35 
C32 1.51 1.65 1.46 1.70 1.41 

Total hydrocarbons* 78.69 81.29 82.94 81.00 81.50 
*% Total hydrocarbons of unsaponifiable matter  
 

Sterols composition of studied oils: 
 

The sterol compounds of unsaponifiable matter of studied oils were presented in table (5). Data 
show that the sterol fractions of studied oils were much simpler in composition than hydrocarbons. 
Only 13 sterols were found in unsaponifiable matter. From these results it could be observed that the 
relative percentages of sterol compounds of studied oils were found comparable in amounts ranged 
from 17.06% to 21.42% of total unsaponifiable matter. As for sterol compounds of tiger nut oil, 13 
sterol components were identified, whereas the β-sitosterolwas the major sterol components, (11.63%) 
for tiger nut oil, (10.50%) for olive oil, (9.82%) for maize oil, (10.71%) for sunflower seed oil and 
(11.10%) for soy bean oil. 
 
Table 5: Unsaponifiable matter fractions of the studied edible oils 

                          Studied oils 
Sterol 

Tiger nut oil Olive oil Maize oil Sunflower oil Soy bean oil 

Cholesterol 0.0574 0.041 0.00 0.3415 0.135 
Brasicasterol 0.0361 0.025 1.690 0.010 0.020 
24-Metilen cholesterol 0.0127 0.025 0.00 0.0115 0.0121 
Compesterol 3.155 2.035 4.233 1.422 0.954 
Campestanol 0.0574 0.095 0.00 0.034 0.054 
Stigmasterol 3.378 3.305 0.00 1.812 0.848 
D7-Compesterol 0.178 0.285 0.00 0.124 1.038 
D7-Stigmasterol 1.236 0.563 0.846 2.84 0.848 
D7-Avenasterol 0.542 0.640 0.00 0.95 1.576 
D5- Avenasterol 0.840 0.764 0.338 0.600 0.580 
Clerosterol 0.174 0.195 0.00 0.145 1.185 
Beta sitosterol 11.63 10.50 9.82 10.71 11.10 
Sitostanol 0.1319 0.150 0.14 0.00 0.15 
Total sterols* 21.42 18.648 17.06 19 17.5 

* % Total sterols of unsaponifiable matter. 
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All studied oils contain majority of β-siteosterol from total sterol fractions. Therefore, tiger nut 
tuber oil can replace imported olive, maize, sunflower and / or soy bean oils in food products. 
Besides, the given structures of sterols indicate that tiger nut oil is similar to the other vegetable oils. 
Consequently, tiger nut tuber oil can replace imported olive, maize, sunflower and/or soybean oils in 
foods to face the high consumption of edible oils in Egypt. 
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