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Abstract 

The physicochemical properties and phytochemical constituents of an extracted oil are important indicators for determining its 

compositional performance. In the current study, to assess the compositional quality of bottle gourd seed oil, physiochemical 

properties such as percentage yield, color, boiling point, specific gravity, acid value, peroxide value, saponification value, 

ester value and free fatty acid were estimated. In addition, GC-MS analysis was performed to identify the chemical 

components of bottle gourd seed oil. Physicochemical analysis revealed oil yield percentage of 47.22%, oil color is dark 

yellow, boiling point of 1420C, specific gravity of 0.77, acid value of 10.77 ± 0.06 (mg/g), peroxide value 0.55 ± 0.04 

(mEq/kg), saponification value 71.52 ± 0.03 (mg/g), ester value 60.75 ± 0.03 (mg/g) and free fatty acid 2.23 ± 0.04 (mg/g). 

GC-MS fragment spectral analysis showed many fatty acids, including palmitic acid, stearolic acid, erucic acid (an omega-

9 fatty acid), stearic acid and other active ingredients. According to these findings bottle gourd seed oil can be useful in 

nutritional approaches and has excellent purity, storage quality and a wide range of health benefits. 
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1. Introduction 

Bottle gourd (Lagenaria siceraria) has been used as a 

source of medicinal agents since ancient times [1]. It 

belongs to the Cucubitaceae family [2], and can be 

found in tropical and sub-tropical climates [3]. It is 

used in pharmaceutical and dietary formulations. 

Bottle gourd is a tropical plant that is cultivated 

primarily for human consumption as a vegetable on 

the African continent [4]. Its seeds have high levels 

of oil, similar to sunflower seeds [5]. Bottle gourd 

seeds are high in phytochemicals, vitamins, minerals, 

amino acids, and fatty acids [6], making them a 

possible source of protein, lipid, micro and 

macronutrients [7]. Bottle gourd seed oil is used as a 

vegetable oil substitute in several African countries 

[3]. Bottle gourd is grown in Egypt for its seeds, 

which are used to make salad oil [8]. According to 

reports, bottle gourd seed oil is high in fatty acids and 

sterolic compounds [5]. It has many health benefits 

[2], which can be due to the high content of poly 

unsaturated fatty acids (PUFAs) including linoleic 

and linolenic acids, which lower the risk of 

cardiovascular and atherosclerosis diseases by their 

resistance to oxidation [9]. The compositional content 

of edible oils was monitored using a variety of 

physical and chemical parameters. The most 

important of these parameters are Iodine value (IV), 

saponification value (SV), viscosity, density, and 

peroxide value (PV) [10,11]. Gas chromatography 

(GC), high performance liquid chromatography 

(HPLC), ultra-visible spectrometry (UV), and fourier 

transform infrared (FT-IR) Spectroscopic techniques 

are several analytical methodologies used for 

quantitative evaluation of oils [12]. The active 

ingredients in bottle gourd seed oil haven't been 

extensively investigating. As a result, the aim of this 

study was to investigate the physicochemical 
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characterization as well as the GC-MS analysis of 

bottle gourd seed oil extracted with hexane. 

2. MATERIALS AND METHODS  

2.1. Sample preparation for the oil extraction  

The bottle gourd seeds used in this study were 

purchased from a local market in El-Minya 

governorate, Egypt. The seeds were manually shelled 

after being tested for bad seeds. They were then dried 

at room temperature and ground with a mechanical 

grinder. They were then refrigerated at about 4°C for 

further use. 

2.2. Procedure for extracting oil 

Using the Soxhlet extractor, complete extraction of 

oil with hexane was obtained. The powdered seed 

samples were placed in a porous thimble and placed 

in a Soxhlet extractor with 150 ml of n-hexane 

(boiling point 40-60°C) as the extracting solvent for 6 

hours until the desired quantity was obtained. To 

remove the excess solvent from the extracted oil, the 

solvent was evaporated in a rotary evaporator at 

55°C. [13]. 

2.3. Oil yield as a percentage 

The extracted oil was placed in a beaker. Then put in 

a water bath for about 2 hours to allow full 

evaporation of the solvent, and the volume of the oil 

was measured and expressed as oil content (percent) 

using the following formula: [14]. 

 

Oil content (%) = 
Oil weight (g) 

x 100 
Sample initial weight (g) 

2.4. Oil color determination 

The observation was used to decide the color of the 

oil, which was done by many qualified individuals. 

Color charts were used to correlate oil color [15]. 

2.5. Measurement of the boiling point 

A thermometer was used to determine the boiling 

point of oil samples. The degree of unsaturation of 

fatty acids determines the boiling point [16]. 

2.6. Specific gravity determination 

Briefly, 10 ml of extracted oil was measured in a pre-

weighed measuring cylinder. The cylinder and oil 

were both weighed, and the weight of the oil was 

calculated by subtracting the cylinder's weight from 

the total weight of the oil and cylinder. The specific 

gravity of oil was calculated using equations below 

[17]. 

Density of water = 
W1 – W0 

V0 

Where:    

W1 = Weight of empty measuring cylinder + water 

W0 = Weight of empty measuring cylinder 

V0 = volume of water used 

 

Density of oil = 
W1 – W0 

V0 

Where:    

W1 = Weight of empty measuring cylinder + oil 

W0 = Weight of empty measuring cylinder 

 V0 = volume of oil used 

 

Therefore: 

Specific gravity = 
Density of water 

Density of oil 

 

2.7. Acid value determination 

In brief, 25 mL of 5% ethanol alcohol was boiled in a 

water bath to ensure that dissolved gases were 

removed. 2.5 g of extracted oil was combined with 25 

ml of hot ethanol and brought to a boil. The acid 

value was calculated by adding a few drops of 1 % 

phenolphthalein indicator and titrating against 0.1 M 

KOH with continuous shaking until a permanent pink 

color was obtained. The acid value was calculated 

using the formula below [18]. 

 

Acid value = 
56.1 x M x V 

W 

Where:   M = Concentration of KOH 

  V = Titre value 

            56.1 = Molecular weight of KOH 

               W = weight of oil sample (g) 

2.8. Peroxide value determination  

2 g of extracted oil was dissolved in 22 ml of a 

solution containing 12 ml chloroform and 10 ml 

acetic acid. 0.5 ml of saturated potassium iodide was 

added to the flask. The flask was corked and left for 1 

minute with intermittent shaking. The mixture was 

then diluted with 30 ml distilled water and titrated 

against 0.1N Na2S2O3 until the yellow color was 

almost gone. 0.5 mL starch indicator was quickly 

applied, and the titration was continued until the blue 

color was almost completely gone. At the same time, 

a blank titration was carried out. Using the formula 

below, the peroxide value was determined. [19]. 

 

Peroxide value = 
(S-B) x N x 1000 

W 

Where:    

Peroxide value = Meq peroxide per 100g of sample 

              S = volume of titrant (ml) for sample 

              B = volume of titrant (ml) for blank 

              N = Normality of Na2S2O3 solution   

                            (mEq/ml)  
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         1000 = conversion of units (g/kg) 

             W = weight of oil sample (g) 

 

2.9. Saponification value determination 

Around 2 g of extracted oil was placed in a flask with 

30 ml ethanolic KOH and condensed for 30 minutes 

to ensure that the sample was fully dissolved. 

Following the cooling of the samples, 1 ml of 

phenolphthalein was applied and titrated with 0.1 M 

HCl until a pink endpoint was reached. 

Saponification value was calculated using the 

following formula [20]. 

 

Saponification value = 
(S-B) x M x 56.1 

W 

Where:   S = sample titre value 

               B = blank titre value 

               M = Molarity of the HCl  

               56.1 = Molecular weight of KOH 

               W = weight of oil sample (g) 

2.10. Ester value determination 

Ester value was calculated using the following 

formula [20]. 

Ester Value = Saponification Value – Acid Value 

2.11. Free fatty acid determination 

In a 250 ml Erlenmeyer flask, 2.0 g of oil was 

weighed, 100 ml of ethanol was added, and 2 ml of 

phenolphthalein indicator was added. The mixture 

was shaken and titrated against 0.1M NaOH with 

constant shaking until the endpoint was reached, 

which was marked by a faint pink color that lasted 30 

seconds. The free fatty acid was expressed using the 

following formula [21]. 

 

% FFA = 
V x M x 282 

x 100 
W 

Where:   % FFA = Percent free fatty acid (g/100g) 

               V = Volume of NaOH (ml) 

               M = Molarity of NaOH 

               282 = Molecular weight of oleic acid 

               W = weight of oil sample (g) 

2.12. GC-MS analysis 

Mass spectra were recorded using Shimadzu GCMS-

QP2010 (Tokyo, Japan) equipped with Rtx-5MS 

fused bonded column (30 m x 0.25 mm i.d. x 0.25 

µm film thickness) (Restek, USA) equipped with a 

split–splitless injector. The initial column 

temperature was kept at 50 °C for 3 min (isothermal) 

and programmed to 300 °C at a rate of 5 °C/min, and 

kept constant at300 °C for 10 min (isothermal). 

Injector temperature was 280 °C. Helium carrier gas 

flow rate was 1.41 ml/min. All the mass spectra were 

recorded applying the following condition: 

(equipment current) filament emission current, 60 

mA; ionization voltage, 70 eV; ion source, 220°C. 

Diluted samples (1% v/v) were injected with split 

mode (split ratio 1: 15). 

3. RESULTS AND DISCUSSION 

3.1. Physicochemical analysis  

Physicochemical properties such as percentage yield, 

color, boiling point, specific gravity, acid value, 

peroxide value, saponification value, ester value, and 

free fatty acids were used to assess the quality of 

extracted bottle gourd seed oil. The results of the 

physicochemical analysis are shown in Table 1 

indicates the percentage yield of the oil was found to 

be 47.22%, which is so close with the oil percent 

(44.83%) found in a pervious study [22]. The color of 

the oil was dark yellow, the boiling point of the oil to 

be 142
0
C, the oil's specific gravity was 0.77, which is 

within the acceptable range of less than 1.0. [23] 
because the oils with lower values of specific gravity 

are highly appreciable to consumers. 

Table 1  

Physicochemical properties of Lagenaria siceraria seed oil 

extracted with n-hexane. 

Properties 
Obtained values 

± SEM 

Standard values 

Ref. [23] 

Oil yield (%) 47.22 ± 0.01  
Color dark yellow  

Boiling point (0C) 142  

Specific gravity 0.77 Less than 1.0 
Acid value (mgKOH/g) 10.77 ± 0.06 0.2 – 50mg/g 

Peroxide value (mEq/kg) 0.55 ± 0.04 up to 15 mEq/kg 

Saponification value (mgKOH/g) 71.52 ± 0.03 170 – 260 mg/g 
Ester value (mgKOH/g) 60.75 ± 0.03  

Free fatty acids 2.23 ± 0.04 0.4 – 45 mg/g 

The acid value of a vegetable oil is a significant 

indicator of its quality. It is showing the free fatty 

acid present in the oil and expressed as the amount of 

KOH (in milligrams) necessary to neutralize free 

fatty acids contained in 1 g of oil. The higher the acid 

value of an oil, the lower its storage quality [19], 

whereas, the lower acid value signifies a maximum 

purity [13]. Thus, the obtained acid value (10.77 ± 

0.06 mg/g) (Table 1) which are within the range of 

vegetable oil's standard value of 0.2-50 (mg/g), 

shows that bottle gourd seed oil has an excellent 

purity and storage quality.  

The peroxide value is an indicator of the degree to 

which rancidity reactions occurred during storage, 

and measured deterioration of oil from oxidation 

[21], it can be used to determine the consistency and 
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stability of fats and oils [24]. Therefore, the low 

obtained peroxide value 0.55 ± 0.04 (mEq/kg), which 

are within the range of the standard value of 

vegetable oil (up to 15 mEq/kg), indicates that the oil 

can be kept for a very long period of time [25]. 

The saponification value is a measure of the average 

molecular mass of fatty acids in a sample of oil [16]. 

A higher saponification value means that the oil is 

suitable for soap making [13]. The saponification 

value obtained for the oil sample in Table 1 showed 

71.52 ± 0.03 (mg/g) which was less than the standard 

value for vegetable oil of 170 – 260 mg/g. As a 

consequence of this finding, this oil cannot be used to 

make soap. The amount of milligram of potassium 

hydroxide needed to saponify the esters in 1.0 g of 

the substance is known as the ester value. It can be 

calculated by subtracting the acid value from the 

saponification value. The obtained ester value (Table 

1) was 60.75 ± 0.03 (mg/g). The amount of free fatty 

acids in an oil decides its suitability for human or 

industrial use. The hydrolysis of oils and fats 

produces free fatty acids (FFA). Since oils and fats 

are exposed to different conditions such as storage, 

refining, heating, or frying, the amount of FFA varies 

with time, temperature, and moisture content. FFAs 

are more vulnerable to oxidation and rancidity than 

neutral oils because they are less stable. As a result, 

FFA is an important factor in determining the 

consistency and commercial value of oils and fats 

[26]. The result of free fatty acids showed in Table 1 

was found to be 2.23 ± 0.04 (mg/g) which is within 

the normal range of 0.4 – 45 mg/g, meaning that there 

is a small amount of free fatty acid in this oil. Thus, 

this oil is ideal for human and animal consumption 

due to its low free fatty acid content. 

3.2. GC-MS analysis 

GC-MS analysis was used to examine the main 

phytochemicals in bottle gourd seed oil. After 

separation depending on retention times, different 

groups of compounds were used to classify the 

chemical constituents obtained: alkanes, n-alkanes, 

cycloalkanes, aromatic hydrocarbons, bicyclic 

hydrocarbons, esters, fatty alcohols, saturated fatty 

acids, unsaturated fatty acids, triterpenes and 

vitamins. The phytochemicals found in bottle gourd 

seed oil, as well as their formula, are mentioned in 

Table 2. By using the percentage area as a guide, the 

analysis demonstrated the existence of Stearolic acid 

(9-Octadecynoic acid) (16.97 %), Decane (12.08%), 

Erucic acid (7.99%), Cycloeucalenol acetate (9,19-

Cycloergost-24(28)-en-3-ol, 4,14-dimethyl-, acetate, 

(3.beta.,4.alpha.,5.alpha.) (7.17%), Toluene (6.82%) 

and Squalene (3.24%) as the major phytochemicals. 

Additionally, mass spectral analysis showed the 

existence of saturated fatty acids such as Palmitic 

acid (n-Hexadecanoic acid) (0.89%) and Stearic acid 

(Octadecanoic acid) (0.88%), as well as fat-soluble 

vitamins such as gamma tocopherol (1.34%). (the 

major form of vitamin E in many plant seeds) in 

bottle gourd oil (Figure 1 and Table 2). A recent 

investigation [27] identified in bottle gourd seed oil 

the following fatty acid composition: palmitic acid 

(C16H32O2(, stearic acid (C18H36O2), eicosadenoic 

acid (C21H38O2), linoleic acid (C19H34O2), oleic acid 

(C18H34O2), erucic acid (C22H42O2), arachidic acid 

(C20H40O2), and behhenic acid (C23H46O2). These 

results are consistent with those found in the current 

investigation. The most abundant component found 

in the investigated oil is 9-Octadecynoic acid 

(C18H32O2) (Figure 1 & Table 2). It's also known as 

Stearolic acid and it's an 18-carbon, unbranched 

acetylenic fatty acid (fatty acids which contain a 

triple bond). It has a triple bond at position 9 and is 

known to be cytotoxic and DNA binding agent. It has 

none of the structural characteristics of known DNA 

binding molecules and may bind to DNA via a novel 

mechanism [28]. To our knowledge, Stearolic acid 

was discovered in bottle gourd seed oil for the first 

time in the current investigation. In an in vitro 

antifungal examination, 9-octadecynoic acid and 

other acetylenic acids were found to have antifungal 

activity related to their chain lengths and positional 

triple bonds [29]. As a result of its Stearolic acid 

content, bottle gourd seed oil appears to have 

antimicrobial characteristics. Endogenous linear 

hydrocarbons, such as n-alkanes, are found in 

vegetable oils. Different vegetable oils, as well as oils 

of the same form but different varieties and 

provenience, have distinct n-alkane patterns that can 

be used to identify them [30]. In the current study 

Decane CH3(CH2)8CH3 as an acyclic saturated 

hydrocarbon and one of the n-alkanes was found in 

the investigated oil (Figure 1 and Table 2). Plants and 

other living organisms contain a large number of n-

alkanes. Plants are thought to produce n-alkanes by 

elongating a preformed fatty acid and then losing the 

carboxyl carbon. The predominance of alkanes with 

an odd carbon number strongly indicates that fatty 

acid precursors only lose one carbon during 

conversion to alkanes [31, 32].  

Endogenous hydrocarbons have been shown to have 

discrimination potential in various studies. Indeed, 

the n-alkane profile can be used to decide if 

expensive edible oils are genuine or whether they've 

been blended with cheaper oils. Furthermore, the 

qualitative/quantitative n-alkane profile can be used 

to differentiate between crude and refined oils of 

different plant origins, as well as oils from different 

olive cultivars and/or proveniences [33, 34]. Erucic 

acid (C22H42O2), was also detected in the spectra. 

(Figure 1 and Table 2). It is a monounsaturated 

omega-9 fatty acid and a major feedstock for the 

oleochemical industry It is a monounsaturated very 

long-chain fatty acid with a 22-carbon backbone and 



PHYSIOCHEMICAL PROPERTIES AND PHYTOCHEMICAL……. 

________________________________________________ 

Egypt. J. Chem. 65 , No 4 (2022)‎ 

 

273 

a single double bond in the cis- structure that 

originates from the 9
th

 position from the methyl end 

[35]. 

 
Table 2   
Phytochemical constituents of bottle gourd Lagenaria siceraria seed oil 

 

Peak 

No 

Retention 

Time 

(min) 

Name of Compound  
Molecular 

Formula 
Nature of Compound  

Peak 

Area (%) 

1 3.092 Heptane, 2-methyl- C8H18 Alkanes 1.63 

2 3.185 Toluene C7H8 Aromatic hydrocarbons 6.82 

3 3.337 Cyclohexane, 1,3-dimethyl-, cis- C8H16 Cycloalkanes  1.74 

4 3.697 Hexane, 2,4-dimethyl- C8H18 Alkanes 1.69 

5 7.774 Cyclohexane, 1,1,2,3-tetramethyl- C10H20 Cycloalkanes  0.55 

6  8.057 Nonane, 2-methyl- C10H22 Alkanes 0.70 

7 8.261 Nonane, 3-methyl- C10H22 Alkanes 0.35 

8 8.634 
Cyclohexane,1-methyl-4-(1-methylethyl)-, 

trans- 
C10H20 Cycloalkanes  

0.65 

9 8.723 1-Methyl-4-(1-methylethyl)-cyclohexane C10H20 Cycloalkanes  0.55 

10 9.182 Decane C10H22 n-Alkanes 7.96 

11 9.887 Decane, 4-methyl- C11H24 Alkanes 1.18 

12 10.180 Cyclohexane, butyl- C10H20 Cycloalkanes  1.02 

13 10.908 Naphthalene, decahydro-, trans- C10H18 Bicyclic  hydrocarbons 1.60 

14 10.998 Decane, 5-methyl- C11H24 Alkanes 0.87 

15 11.095 Decane, 4-methyl- C11H24 Alkanes 0.67 

16 11.207 Decane, 2-methyl- C11H24 Alkanes 1.94 

17 11.415 Decane, 3-methyl- C11H24 Alkanes 0.79 

18 11.825 Cyclohexane, 1-methyl-2-pentyl- C12H24 Cycloalkanes  0.54 

19 12.351 Decane C10H22 n-Alkanes 12.08 

20 12.666 Naphthalene, decahydro-2-methyl- C11H20 Bicyclic  hydrocarbons 0.54 

21 12.888 Oxalic acid, propyl undecyl ester C16H30O4  Esters 0.67 

22 13.190 2-Tridecen-1-ol, (E)- C13H26O Fatty alcohols 1.00 

23 13.435 Cyclohexane, pentyl- C11H22 Cycloalkanes  0.94 

24 14.079 Decane, 2-methyl- C11H24 Alkanes 1.12 

25 14.204 Undecane, 4-methyl- C12H26 Alkanes 0.74 

26 14.336 Undecane, 2-methyl- C12H26 Alkanes 1.86 

27 14.540 Tridecane, 3-methyl- C14H30 Alkanes 1.02 

28 15.449 Decane C10H22 n-Alkanes 8.91 

29 15.857 Undecane, 2,6-dimethyl- C13H28 Alkanes 0.87 

30 17.592 Octane, 2,3,3-trimethyl- C11H24 Alkanes 0.53 

31 34.398 n-Hexadecanoic acid (Palmitic acid) C16H32O2 Saturated fatty acids  0.89 

32 37.868 9-Octadecynoic acid (Stearolic acid) C18H32O2 Unsaturated fatty acids  16.97 

33 37.928 Erucic acid C22H42O2 Unsaturated fatty acids  7.99 

34 38.261 Octadecanoic acid (Stearic acid)  C18H36O2 Saturated fatty acids  0.88 

35 48.974 Squalene C30H50 Triterpenes 3.24 

36 52.249 gamma-Tocopherol C28H48O2 Vitamins 1.34 

37 56.379 

9,19-Cycloergost-24(28)-en-3-ol, 4,14-

dimethyl-, acetate, (3.beta.,4.alpha.,5.alpha.)- 

Cycloeucalenol acetate  

C32H52O2 Triterpenes 7.17 

https://en.wikipedia.org/wiki/Aromatic_hydrocarbon
https://en.wikipedia.org/wiki/Bicyclic
https://en.wikipedia.org/wiki/Bicyclic
https://pubchem.ncbi.nlm.nih.gov/#query=C16H30O4


 A.A. Abd El-Rahman  et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65 , No 4, (2022)‎ 

274 

Fig. 1.  GC-MS analysis of the of bottle gourd Lagenaria siceraria seed oil  

 

Erucic acid levels in food can be harmful to one's 

health. Fatty degeneration of the heart (myocardial 

lipidosis), in which fats (lipids) accumulate in the 

heart tissue, is one of erucic acid's health-damaging 

impact. On the other hand, a recent study [36] found 

that erucic acid-rich plant oil reduced adipose tissue 

inflammation and insulin resistance. As a result of its 

erucic acid content, bottle gourd seed oil appears to 

have health benefits characteristics. Because of its 

erucic acid content, bottle gourd seed oil appears to 

have health-promoting benefits, according to the 

findings of this study (Table 2). One of the most 

common components found in the investigated oil is 

cycloeucalenol acetate. It is a triterpene with the 

molecular formula C32H52O2. This compound was 

found to have potent antimicrobial properties against 

a wide range of bacterial and fungal strains [37], 

which can be due to its structural components, such 

as the acetoxyl groups and the oxygen role [38]. Its 

strong antimicrobial activity may also be due to the 

presence of methyl and carbonyl groups [39]. 

Toluene (C7H8), is also one of the most essential 

components contained in the investigated oil (Figure 

1 and Table 2). It is also known as methyl benzene, is 

an aromatic hydrocarbon that can be used to melt a 

variety of materials and can also be used as a solvent 

due to its high dissolving strength [40]. 

Squalene (C30H50), one of the most common 

triterpenoids was found in the present investigated oil 

(Figure 1 and Table 2). It is a triterpenoid that occurs 

naturally and serves as a biochemical precursor to 

sterols. It was first discovered in shark liver oils [41], 

and it has since been shown to have important 

medical, therapeutic, and cosmetic uses [42, 43]. It 

was recently discovered to be a possible conjugate in 

anticancer drug development [44, 45]. Such interest 

has prompted efforts to classify squalene sources 

other than shark liver as a possible source, as well as 

the need for a rapid method for accurate squalene 

determination [46]. Squalene was detected as one of 

the major phytochemicals by GC analysis in the 

current study by 3.24 %, indicating that the oil under 

study has medicinal value. 

Palmitic acid CH3(CH2)14COOH also known as n-

Hexadecanoic acid, is one of the most commonly 

found saturated fatty acids in the analyzed oil (Figure 

1 and Table 2). It is the main component of palm oil. 

In recent decades, due to the high palmitic acid 

content of palm oil, controversial studies have 

identified possible harmful effects of palm oil 

[47,48]. It has long been vilified for its alleged 

negative health effects, obscuring its many important 

physiological functions. It is the most common 

saturated fatty acid in the human body, accounting 

for 20–30% of total fatty acids. It can be obtained 

from food or synthesized endogenously by de novo 

lipogenesis (DNL) [49]. Several reports, on the other 

hand, support the positive effects of palmitic acid. A 

study of postmenopausal women discovered a 

protective link between palmitic acid intake and 

breast cancer risk [50]. Furthermore, the connection 

between palmitic acid consumption and cancer has 

shown controversial results. Eventually, unique fatty 

acids such as palmitic acid can play a key role in 

tumor growth regulation [51].  

Stearic acid CH3(CH2)16COOH, also known as 

octadecanoic acid, is another of the most common 

saturated fatty acids present in the studied oil. 
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Spectral results showed stearic acid (Figure 1 and 

Table 2), It is found in many animal and plant fats as 

a glycerol ester. [52]. It is found in higher 

concentrations in animal fat (up to 30%) than in 

vegetable fat (typically 5%). Cocoa butter and shea 

butter are notable exceptions, with stearic acid 

content (as a triglyceride) ranging from 28 to 45 %. 

Stearic acid, unlike the other long-chain saturated 

fatty acids, has no effect on the levels of lipoprotein 

cholesterol in men or women [53]. A study found that 

dietary stearic acid reduces thrombogenic and 

atherogenic risk factors, and proposed that the food 

industry consider adding stearic acid to foods [54]. 

The ratio of unsaturated to saturated fatty acids ratio 

(UFA:SFA ratio) is an essential factor in fat and oil 

nutritional properties. The UFA/SFA index is 

typically used to evaluate the effect of diet on 

cardiovascular health. It is hypothesized that all 

unsaturated fatty acids in the diet will lower low-

density lipoprotein cholesterol (LDL-C) and serum 

cholesterol levels, while all saturated fatty acids can 

boost serum cholesterol levels. As a result, the higher 

the ratio, the more beneficial the impact [55]. Thus, 

the UFA:SFA ratio of the examined oils in the 

current study was calculated, and the oil had a high 

UFA:SFA ratio of 14.1:1. Furthermore, a recent 

animal study found that increasing the unsaturated 

fatty acid to saturated fatty acid ratio (UFA:SFA 

ratio) leads to a curvilinear increase in digestible 

energy (DE) values. [56].  

In human plasma, vitamin E is the strongest lipid-

soluble antioxidant. Alpha, beta, gamma, and delta 

tocopherols, as well as alpha, beta, gamma, and delta 

tocotrienols, are dietary components with antioxidant 

activity of vitamin E. Tocopherols and tocotrienols 

are compounds with a chromanol ring bound to a 

saturated phytyl (tocopherols) or unsaturated phytyl 

(tocotrienols), and the number of methyl groups on 

the chromanol ring varies [57]. Gamma tocopherol 

(C28H48O2) is the major form of vitamin E (fat-

soluble vitamin) in many plant seeds was detected in 

the analyzed oil (Figure 1 and Table 2). Among the 

isomers of vitamin E, gamma-tocopherol is thought 

to be the most effective free radical fighter. 

Furthermore, studies show that gamma-tocopherol 

has potent anti-inflammatory properties and is linked 

to carcinogenesis inhibition [58]. 

4. Conclusion 

The physico-chemical and GC-MS analyses revealed 

that the bottle gourd seed oil has good quality. 

Peroxide value, acid value, and free fatty acid levels 

in physiochemical analyses were all within the 

appropriate range for excellent storage properties. 

Bottle gourd seed oil, according to GC-MS analysis, 

contains a variety of active compounds, including 

Cycloeucalenol acetate, Stearolic acid, Vitamin E, 

Erucic acid, and Squalene, which respectively have 

antibacterial, antifungal, antioxidant, anti-

inflammatory, and anticancer properties. As a result 

of these findings, bottle gourd seed oil suggests to be 

useful in nutritional and pharmacological approaches 

and has excellent purity, storage stability, and a wide 

range of health benefits. 
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