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ABSTRACT: In this study, fatty acid compositions of apricot kernel 

oils for cosmetic purpose were analyzed. Qualitative and quantitative 

analysis of fatty acids in apricot kernel oils were made by using gas 

chromatography-mass spectrometry (GC-MS). In this analysis, apricot 

kernel oils -which trademarked Karden, Organix and Biovitals- 

supplied from a herbalist were used. The oils were converted to the 

methyl ester with KOH hydrolysis. Just after the derivatization 

process, the oils were analyzed by GC-MS. In conclusion, it was 

determined that these apricot kernel oils which belong to three 

different trademarks have a similar fatty acid profile, however, there 

was no specific standard between them. 

INTRODUCTION: Apricot known as Prunus 

armeniaca (L.) Fig. 1 which belongs to Rosaceae 

family is a fruit that grows in the apricot tree. 

Although apricot is distributed geographically to 

almost all parts of the world, it has mostly spread to 

Europe, Africa, America and Central Asia 

continents, and found growth areas in countries 

close to the Mediterranean. Apricot is one of the 

most traded fruits in the World 
1
. Although, 

apricots are produced anywhere in Turkey, the 

majority of apricots are produced in the Eastern 

Anatolia Region of Turkey. The most important 

apricot production centers are Malatya, Erzincan, 

Aras Valley (Igdir-Kagizman), Mersin (Mut), 

Elazig, Sivas, Kahramanmaras, Kayseri, Ankara, 

Hatay, Nigde, and Nevsehir 
2
. 
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The apricot fruit which has different types contains 

vitamins A, B, C and E also has beta-carotene, high 

levels of potassium, iron, protein, pectin, and some 

organix substances. The apricot kernel has an 

important place in terms of nutritional value since it 

contains 40-50% edible fat besides the abundant 

protein and mineral content. Apricot kernel oil is 

rich in unsaturated fatty acids, and important parts 

of these are oleic and linoleic fatty acids 
3
. An 

active ingredient named Amygdalin, one of the 

components of apricot kernel and one of the most 

effective herbal ingredients used against cancer is 

the main component of a cancer drug called 

"Laetrile" on the market.  

In addition, apricot kernel oil is used in the 

treatment of asthma, cough, constipation, and as 

massage oil, it's also used in make-up products 

owing to its nourishing and moisturizing properties 
4
. The general formulas of saturated fatty acids are 

shown as CnH2nO2 or CH3(CH2)n-COOH. 

Generally, their chains have an even number of 

carbon atoms. Carbon atoms are connected to each 

other in a single bond. Fatty acids containing one or 
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more double bonds between different carbon atoms 

on carbon chains are referred to as unsaturated fatty 

acids 
5
. Linoleic acid, linolenic acid and 

arachidonic acid are essential for humans; that is, 

they cannot be synthesized in the body, they must 

be taken through nutrition. 

 
FIG. 1: PRUNUS ARMENIACA (L.) FRUIT 

MATERIALS AND METHODS: 

Chemicals and Reagents: Analytical purity 

chemicals were used in the study. The n-hexane 

and methanol used in the derivatization 

processwere purchased from Sigma-Aldrich (Sigma 

Aldrich Chemie GmbH, Steinheim, Germany). 

Karden, Organix and Biovitals brand apricot kernel 

oils used in the analysis were obtained from a 

herbal store. 

GC-MS System: Chromatographic analyzes were 

carried out on an Agilent 6890N gas chromate-

graphy system equipped with 5977 series mass 

selective detector, 7693 series autosampler and 

chemstation (Agilent Technologies, Palo Alto, 

CA). HP-5 MS column with 0.25 μm film thickness 

(30 m × 0.25 mm I.D., USA) was used for 

separation. The temperatures of the inlet, transfer 

line and detector were 50, 100, 180, 220 and 300 

°C, respectively. 

GC-MS Conditions: Different temperature 

programs were investigated for GC-MS method. 

The end of this investigation, the temperature 

program of the GC/MS was as follows: initial 

temperature was 50 °C, held for 1 min, increased to 

100 °C at a rate of 20 °C/min held for 1 min, 

increased to 180 °C at a rate of 10 °C/min held for 

1 min, increased to 220 °C at a rate of 5 °C/min 

held for 5 min, and finally to 300 °C at a rate of 10 

°C/min and held for 5.5 min.  

Derivatization Procedure: In the GC study, 

volatilization of fatty acids was carried out by 

conversion to methyl ester derivatives. Because in 

this method, samples must be volatile or turn into 

volatile. For this purpose, according to the 

following procedure, the oil samples to be analyzed 

were volatized by methylation reaction. 0.1 ml oil 

sample was taken into a 15 ml plastic centrifuge 

tube and 10 ml n-hexane was added to it. Then, the 

centrifuge tube was shaken strongly. After that, 0.5 

ml of 2 M methanol KOH solution was added to 

the tube. The centrifuge tube was shaken strongly 

again. After the sample tube was kept in the dark 

for 2 h, 1 ml of the organix phase in the sample 

tube was put in the GC vial and GC-MS analysis 

was performed. 

Identification of Components: Identification was 

based on the molecular structure, molecular mass 

and calculated fragments. Interpretation on mass 

spectrum GC-MS was conducted using the 

database on National Institute of Standard and 

Technology (NIST) having more than 62,000 

patterns. The name, molecular weight and structure 

of the components of the test materials were 

ascertained. The relative percentage amount of 

each component was calculated by comparing its 

average peak area to the total areas. The spectrum 

of the unknown component was compared with the 

spectrum of the component stored in the NIST 

Library Version (2005), Software, Turbo mass 5.2. 

RESULTS AND DISCUSSION: 

Method Development and Optimization: In this 

study, GC-MS method was developed for the 

analysis of fatty acid compositions of apricot kernel 

oils used for cosmetic purposes and these method 

conditions were optimized. The capillary column 

coated with 5% phenyl, 95% dimethylpolysiloxane 

is a good choice for separation of these analytes 

since, they elute as symmetrical peaks at a wide 

range of concentrations. Different temperature 

programs were investigated for GC oven. The end 

of this investigation, the best temperature program 

was selected for a good separation. The 

temperature programs of the GC oven were as 

follows: initial temperature 50 °C, held for 1 min, 

increased to 100 °C at a rate of 200 °C/min held for 

1 min, increased to 180 °C at a rate of 10 °C/min 

held for 1 min, increased to 220 °C at a rate of 5 

°C/min held for 5 min, and finally to 300 °C at a 
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rate of 10 °C/min and held for 5.5 min. The split 

less injection mode was chosen. The injector 

volume was 1 µl in split less mode and the carrier 

gas was helium at a flow rate of 1 ml/min. 

GC-MS Analysis: The more precise information in 

qualitative analysis can be obtained by GC-MS. For 

quantitative determination, gas chromatography 

with flame ionization detector (GC-FID) and GC-

MS are preferred. GC-MS is one of the best 

techniques to identify the constituents of volatile 

matter, long chain, branched chain hydrocarbons, 

alcohols, acids, esters etc.  

The GC-MS analysis of three different apricot 

kernel oils revealed the presence of various fatty 

acids. The identification of the fatty acids was 

confirmed based on the retention time, molecular 

formula and mass spectrum. The major fatty acid 

constituents as methyl esters of Organix branded 

apricot kernel oil are presented as compound 

chromatogram in Fig. 2. 

 
FIG. 2: GC-MS CHROMATOGRAM OF APRICOT 

KERNEL OIL BELONGS TO ORGANIX TRADEMARK 

Biovitals and Karden branded apricot kernel oils’ 

GC-MS chromatograms are shown in Fig. 3 and 

Fig. 4 respectively. 

  

 

The choice of methods to be used in the analysis of 

fatty acids is made according to the environment 

and laboratory conditions in which the analysis is 

performed. After the analytical method has been 

developed for an analysis, the optimization 

conditions of the method must be determined to 

demonstrate that this method is applicable. GC-MS 

analysis revealed the presence of various fatty acid 

compounds as methyl esters in apricot kernel oils. 

Peak number, retention time, compound name and 

molecular formula are stated in Table 1. According 

to our analysis results, major compounds of apricot 

kernel oil are linoleic, oleic, palmitic and stearic 

fatty acids. Linoleic acid is a fatty acid. It is an 18-

carbon chain with two double bonds in cis 

configuration. A shorthand notation like "18:2 (n-

6)" or "18:2 cis-9, 12" may be used in literature6.It 

typically occurs in nature as a triglyceride ester; 

free fatty acids, the form not combined with 

glycerol to form triglyceride, are typically low in 

foods 
7
. It is very soluble in acetone, benzene, 

diethyl ether and ethanol 
8
. It is found in the lipids 

of cell membranes. It is abundant in many nuts, 

fatty seeds (flax seeds, hemp seeds, poppy seeds, 

sesame seeds, etc.) and their derived vegetable oils; 

comprising over half (by weight) of poppy seed, 

safflower, sunflower, corn, and soybean oils 
9
. 

FIG. 3: GC-MS CHROMATOGRAM OF APRICOT 

KERNEL OIL BELONGS TO BIOVITALS 

TRADEMARK 

FIG. 4: GC-MS CHROMATOGRAM OF APRICOT 

KERNEL OIL BELONGS TO KARDEN 

TRADEMARK 
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TABLE 1: FATTY ACIDS COMPOUNDS OF THREE DIFFERENT APRICOT KERNEL OILS 

Peak Retention 

 time (min) 

Fatty acid Molecular  

formula 

% of total 

Organix Biovitals Karden 

1 23.89 Methyl Tetradecanoate C15H30O2 0.11 0.13 0.29 

2 26.62 Methyl Pentadecanoate C16H32O2 0.06 0.09 - 

3 28.36 Methyl 7, 10-Hexadecadienoate C17H30O2 0.05 0.08 - 

4 28.64 Methyl Palmitoleate C17H32O2 - 0.39 0.42 

5 29.22 Methyl Palmitate C17H34O2 - 8.57 15.91 

6 31.67 Methyl Heptadecanoate C18H36O2 - 0.09 - 

7 33.22 Methyl Linoleate C19H34O2 - - 24.59 

8 33.48 Methyl  11-Octadecenoate C19H36O2 - - 30.14 

9 33.75 Methyl Linolenate C19H32O2   0.75 

10 33.95 Methyl Oleate C19H36O2 71.47 51.77 - 

11 34.01 Methyl Stearate C19H38O2 4.87 5.16 2.77 

12 34.67 Oleic Acid C18H34O2 - - 1.06 

13 34.89 Trans-13-Octadecanoic Acid C18H34O2 0.83 - - 

14 34.98 Ethyl-9, 12-Octadecadienoate C20H36O2 0.21 - - 

15 35.09 Ethyl Oleate C20H38O2 0.58 - - 

16 41.55 Methyl 11-Eicosenoate C21H40O2 2.42 2.69 2.33 

17 42.27 Methyl Arachisate C21H42O2 0,96 1.18 - 

18 42.92 Glycidyl Oleate C21H38O3 2.28 0.19 1.76 

19 48.71 Methyl Erucate C23H44O2 0.79 - - 

20 49.74 Methyl Behenate C23H46O2 0.49 - - 

21 41.55 Methyl Nervonate C25H48O2 - 0.15 - 

22 42.27 Methyl Lignocerate C25H50O2 - - 0.26 
 

The consumption of linoleic acid is vital to proper 

health, as it is an essential fatty acid 
10

. In rats, a 

diet deficient in linoleate (the salt form of the acid) 

has been shown to cause mild skin scaling, hair loss 
11

, and poor wound healing 
12

. However, chronic 

consumption of high levels of linoleic acid may be 

associated with the development of ulcerative 

colitis 
13

. Linoleic acid has become increasingly 

popular in the beauty products industry because of 

its beneficial properties on the skin. Research 

points to linoleic acid's anti-inflammatory, acne 

reductive, skin-lightening and moisture retentive 

properties when applied topically on the skin 
14-17

. 

Since, it is among the essential fatty acids, it is 

worth mentioning about linolenic acid as 

well.Linolenic acid is divided into two groups; 

alpha linolenic acid and gamma linolenic acid. 

Alpha linolenic acid or ALA (α-linolenic acid), 

(from Greek linon, meaning flax), is an n-3, or 

omega-3 essential fatty acid. ALA is found in many 

seeds and oils, including flaxseed, walnuts, chia, 

hemp, and many common vegetable oils. ALA can 

only be obtained by humans through their diets 

because the absence of the required 12- and 15-

desaturase enzymes makes “de novo synthesis” 

from stearic acid impossible. Eicosapentaenoic acid 

(EPA; 20:5, n-3) and docosahexaenoic acid (DHA; 

22:6, n-3) are readily available from fish and algae 

oil and play a vital role in many metabolic 

processes. These can also be synthesized by 

humans from dietary α-linolenic acid: ALA → 

stearidonic acid → eicosatetraeonic acid → 

eicosapentaenoic acid → docosapentaenoic acid → 

9, 12, 15, 18, 21-tetracosapentaenoic acid → 6, 9, 

12, 15, 18, 21-yetracosahexaenoic acid → 

docosahexaenoic acid, but with an efficiency of 

only a few percent18.Because the efficacy of n−3 

long-chain polyunsaturated fatty acid (LC-PUFA) 

synthesis decreases down the cascade of α-linolenic 

acid conversion, DHA synthesis from ALA is even 

more restricted than that of EPA 
19, 20

. According to 

one scientific review, higher ALA consumption is 

associated with a moderately lower risk of 

cardiovascular disease, but wide variation in results 

across multiple studies highlights the need for 

additional research before drawing firm 

conclusions 
21

. 

Gamma-Linolenic acid or GLA (γ-linolenic acid), 

(INN and USAN gamolenic acid) is a fatty acid 

found primarily in vegetable oils. When acting on 

GLA, arachidonate 5-lipoxygenase produces no 

leukotrienes and the conversion by the enzyme of 

arachidonic acid to leukotrienes is inhibited. GLA 

is categorized as an n-6 (also called ω-6 or omega-

6) fatty acid, meaning that the first double bond on 

the methyl end (designated with n or ω) is the sixth 
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bond. In physiological literature, GLA is 

designated as 18:3 (n-6). GLA is a carboxylic acid 

with an 18-carbon chain and three cis double 

bonds. It is an isomer of α-linolenic acid, which is a 

polyunsaturated n-3 (omega-3) fatty acid, found in 

rapeseed canola oil, soybeans, walnuts, flax seed 

(linseed oil), perilla, chia, and hemp seed. GLA is 

obtained from vegetable oils such as evening 

primrose (Oenothera biennis) oil (EPO), black-

currant seed oil, borage seed oil, and hemp seed oil. 

GLA is also found in varying amounts in edible 

hemp seeds, oats, barley 
22

 and spirulina. Normal 

safflower (Carthamus tinctorius) oil does not 

contain GLA, but genetically modified GLA 

safflower oil available in commercial quantities 

since 2011 contains 40% GLA 
23

.  

Borage oil contains 20% GLA, evening primrose 

oil ranges from 8% to 10% GLA, and black-currant 

oil contains 15-20% 
24

. It also constitutes 12.23% 

of the fats from the fruit of the durian species Durio 

graveolens 
25

. The human body produces GLA 

from linoleic acid (LA). This reaction is catalyzed 

by Δ6-desaturase (D6D), an enzyme that allows the 

creation of a double bond on the sixth carbon 

counting from the carboxyl terminus. LA is 

consumed sufficiently in most diets, from such 

abundant sources as cooking oils and meats. 

However, a lack of GLA can occur when there is a 

reduction of the efficiency of the D6D conversion 

(for instance, as people grow older or when there 

are specific dietary deficiencies) or in disease states 

wherein there is excessive consumption of GLA 

metabolites 
26

. 

Oleic acid is a fatty acid that occurs naturally in 

various animal and vegetable fats and oils. It is 

odourless, colourless oil, although commercial 

samples may be yellowish. In chemical terms, oleic 

acid is classified as a monounsaturated omega-9 

fatty acid, abbreviated with a lipid number of 18:1 

cis-9. It has the formula CH3 (CH2) 7CH=CH (CH2) 

7COOH 
27

. The name derives from the Latin word 

oleum, which means oil 
28

. It is the most common 

fatty acid in nature. The salts and esters of oleic 

acid are called as oleates. Fatty acids (or their salts) 

do not often occur as such in biological systems. 

Instead fatty acids like oleic acid occur as their 

esters, commonly triglycerides, which are the 

greasy materials in many natural oils. Oleic acid is 

the most common monounsaturated fatty acid in 

nature. It is found in fats (triglycerides), the 

phospholipids that make membranes, cholesterol 

esters, and wax esters 
29

. Triglycerides of oleic acid 

comprise the majority of olive oil. It is abundantly 

present in many animal fats, constituting 37 to 56% 

of chicken and turkey fat 
30

. Oleic acid is the most 

abundant fatty acid in human adipose tissue 
31

 and 

second in abundance in human tissues overall only 

to palmitic acid 
32

. Palmitic acid, or hexadecanoic 

acid in IUPAC nomenclature, is the most common 

saturated fatty acid found in animals, plants and 

microorganisms 
33

. Palmitic acid is naturally 

produced by a wide range of other plants and 

organisms, typically at low levels. It is naturally 

present in butter, cheese, milk, and meat, as well as 

cocoa butter, soybean oil and sunflower oil. 

Karukas also contain 44.90% palmitic acid 
34

. 

According to the World Health Organization, 

evidence is "convincing" that consumption of 

palmitic acid increases the risk of developing 

cardiovascular disease 
35

, based on studies 

indicating that it may increase LDL levels in the 

blood. 

Stearic acid is a saturated fatty acid with an 18-

carbon chain and has the IUPAC name octa-

decanoic acid. It is a waxy solid and its chemical 

formula is C17H35CO2H. The salts and esters of 

stearic acid are called stearates. As its ester, stearic 

acid is one of the most common saturated fatty 

acids found in nature following palmitic acid 
36

. 

Stearic acid is obtained from fats and oils by the 

saponification of the triglycerides using hot water 

(about 100 °C).  

The resulting mixture is then distilled 
37

. 

Commercial stearic acid is often a mixture of 

stearic and palmitic acids, although purified stearic 

acid is available. Fats and oils rich in stearic acid 

are more abundant in animal fat (up to 30%) than in 

vegetable fat (typically <5%). The important 

exceptions are the foods cocoa butter and shea 

butter, where the stearic acid content (as a 

triglyceride) is 28-45% 
38

. When the results 

obtained from these analyzes are compared with 

the data in previous studies, it is seen that the 

apricot kernel oils’ fatty acid profiles are generally 

similar. Three different apricot kernel oils we 

studied on have a similar fatty acid profile, but 

there is no specific standard between them. 
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CONCLUSION: In this study, fatty acid 

constituents of apricot kernel oils used for cosmetic 

purposes were analyzed qualitatively and 

quantitatively by GC-MS method. In the literature, 

the analysis of fatty acid constituents of cosmetic 

oils is rare. It has been observed that the fatty acid 

constituents of cooking oils are mostly examined. 

Karden, Organix and Biovitals branded apricot 

kernel oils were used for the analysis. Fatty acids 

were derivatized by converting them into volatile 

methyl esters by KOH hydrolysis procedure. GC-

MS method was preferred for analysis. According 

to our analysis results, major compounds of apricot 

kernel oil are oleic, linoleic, palmitic and stearic 

fatty acids. While Organix and Biovitals branded 

apricot kernel oils are rich in oleic acid, Karden is 

rich in linoleic acid. However, it has been found 

that there is no standard between these three 

products in terms of the proportion of fatty acid 

components. 

ACKNOWLEDGEMENT: Nil 

CONFLICTS OF INTEREST: Nil   

REFERENCES: 

1. Orhan I, Koca U, Aslan S, Kartal M and Kusmenoglu S: 

Fatty acid analysis of some Turkish apricot kernel oils by 

GC and GC-MS techniques. Turkish Journal of 

Pharmaceutical Sciences 2008; 5(1): 29-34. 

2. Fidan I: Economic analysis of apricot production in Igdir 

province. MS Thesis, Atatürk University, Erzurum, Turkey 

2009. 

3. Demir NK: Effect of enzyme on apricot seed oil 

extraction: optimization of extraction conditions. MS 

Thesis, İstanbul Technical University, İstanbul, Turkey 

2011. 

4. Soylu SM: The effect of amygdalin on electrocardiogram 

and blood nitric oxide levels in guinea pigs. PhD Thesis, 

Ankara University, Ankara, Turkey 2006. 

5. Basoglu F: Cooking Oil Technologies,ed 1st Nobel 

Publisher, Ankara 2006; 43-97. 

6. Eldor J: Linoleic acid: The code of life? Journal of Health 

Science and Development 2018; 1 (2): 18-32. 

7. Mattes RD: Is there a fatty acid taste? Annual Review of 

Nutrition 2009; 29: 305-27. 

8. Haynes WM: CRC Handbook of Chemistry and Physics, 

ed. 97th CRC Press, Boca Raton 2016; 3-338. 

9. USDA national nutrient database for standard reference, 

release 20. U.S. Department of Agriculture, Agricultural 

Research Service 2007. 

10. Whelan J and Fritsche K: Linoleic acid. Advances in 

Nutrition 2013; 4 (3): 311-312. 

11. Cunnane S and Anderson M: Pure linoleate deficiency in 

the rat: influence on growth, accumulation of n-6 

polyunsaturates and (1-14C) linoleate oxidation. The 

Journal of Lipid Research 1997; 38 (4): 805-12. 

12. Ruthig DJ and Meckling-Gill KA: Both (n-3) and (n-6) 

fatty acids stimulate wound healing in the rat intestinal 

epithelial cell line, IEC-6. Journal of Nutrition 1999; 

129(10): 1791-98. 

13. Gastrointestinal Society, Canadian Society of Intestinal 

Research: Role of fats in ulcerative colitis. Canada 2010. 

14. Diezel WE, Schulz E, Skanks M and Heise H: Plant oils: 

Topical application and anti-inflammatory effects (croton 

oil test). Dermatologische Monatsschrift 1993; 179: 173.  

15. Letawe C, Boone M and Pierard GE: Digital image 

analysis of the effect of topically applied linoleic acid on 

acne microcomedones. Clinical and Experimental 

Dermatology 1998; 23 (2): 56-58. 

16. Ando H, Ryu A, Hashimoto A, Oka M and Ichihashi M: 

Linoleic acid and α-linolenic acid lightens ultraviolet-

induced hyperpigmentation of the skin. Archives of 

Dermatological Research 1998; 290(7): 375-81. 

17. Darmstadt GL, Mao-Qiang M, Chi E, Saha SK, Ziboh VA, 

Black RE, Santosham M and Elias PM: Impact of tropical 

oils on the skin barrier: possible implications for neonatal 

health in developing countries. Acta Paediatrica 2002; 91 

(5): 546-54. 

18. Breanne MA and David WL Ma: Are all n-3 poly-

unsaturated fatty acids created equal. Lipids in Health and 

Disease 2009; 8 (33): 33. 

19. Innis SM: Fatty acids and early human development. Early 

Human Development 2007; 83(12): 761-66. 

20. Burdge GC and Calder PC: Conversion of alpha-linolenic 

acid to longer-chain polyunsaturated fatty acids in human 

adults. Reproduction Nutrition Development 2005; 45(5): 

581-97. 

21. Pan A, Chen M, Chowdhury R, Wu JH, Sun Q, Campos H, 

Mozaffarian D and Hu FB: α-Linolenic acid and risk of 

cardiovascular disease: a systematic review and meta-

analysis. The American Journal of Clinical Nutrition 2012; 

96 (6): 1262-73. 

22. Qureshi AA, Schnoes HK, Din ZZ and Peterson DM: 

Determination of the structure of cholesterol inhibitor II 

isolated from high-protein barley flour (HPBF). Federation 

Proceedings 1984; 43(7): 2626. 

23. Nykiforuk C and Shewmaker C: High level accumulation 

of gamma linolenic acid in transgenic safflower 

(Carthamus tinctorius) seeds. Transgenic Research 2011; 

21(2): 367-381. 

24. Flider FJ: GLA: Uses and new sources. Inform 2005; 16 

(5): 279-82. 

25. Nasaruddin MH, Noor NQIM and Mamat H: Proximate 

and fatty acid composition of Sabah Yellow Durian (Durio 

graveolens) Sains Malaysiana 2013; 42(9): 1283-88. 

26. Horrobin DF: Fatty acid metabolism in health and disease: 

the role of delta-6-desaturase. The American Journal of 

Clinical Nutrition 1993; 57 (5): 732-37. 

27. Thomas A: Fats and fatty oils. Ullmann's Encyclopedia of 

Industrial Chemistry 2000. 

28. Bailey and Bailey, Dorothy and Kenneth: An etymological 

dictionary of chemistry and minerology. Nature 1929; 124 

(3134): 789-90. 

29. Ntambi, James M, Miyazaki and Makoto: Recent insights 

into stearoyl-CoA desaturase-1. Current Opinion in 

Lipidology 2003; 14(3): 255-61. 

30. Nutter MK, Lockhart EE and Harris RS: The chemical 

composition of depot fats in chickens and turkeys. Oil and 

Soap 1943; 20(11): 231-34. 

31. Kokatnur MG, Oalmann MC, Johnson WD, Malcom GT 

and Strong JP: Fatty acid composition of human adipose 

tissue from two anatomical sites in a biracial community 

The American Journal of Clinical Nutrition 1979; 32(11): 

2198-205. 



Yilmaz and Celik, IJP, 2019; Vol. 6(10): 340-346.                                        E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     346 

32. Oliveira AF, Chunhab DA, Ladriere L, Igoillo-Esteve M, 

Bugliani M, Marchetti P and Cnop M: In-vitro use of free 

fatty acids bound to albumin: A comparison of protocols. 

Bio Feedback. Bio Techniques 2015; 58(5): 228-33. 

33. Gunstone FD, John LH and Albert JD: The Lipid 

Handbook, ed. 3rd CRC Press, Boca Raton 2007. 

34. Purwanto Y and Munawaroh E: Ethnobotany types of 

pandanaceae as foodstuffs in Indonesia. Berkala Penelitian 

Hayati 2010; 5(A): 97-08. 

35. World Health Organization: Diet, nutrition and the 

prevention of chronic diseases. WHO Technical Report 

Series 916, Report of a Joint WHO/FAO Expert 

Consultation, Geneva 2003; 88. 

36. Gunstone FD, John LH and Albert JD: The Lipid 

Handbook, ed. 3rd CRC Press, Boca Raton 2007. 

37. David JA, Sabine B, Ralf C, Georg F, Udo S and Alfred 

W: "Fatty Acids" in Ullmann's Encyclopedia of Industrial 

Chemistry. Wiley-VCH, Weinheim 2006. 

38. Beare-Rogers J, Dieffenbacher A and Holm JV: Lexicon 

of lipid nutrition (IUPAC Technical Report). Pure and 

Applied Chemistry 2001; 73(4): 685-44. 

 

 

 

This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Yilmaz B and Celik I: Analysis of fatty acid compositions of appricot kernel oils for cosmetic purpose with gas chromatography-mass 

spectrometry method. Int J Pharmacognosy 2019; 6(10): 340-46. doi link: http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.6(10).340-46. 

 

 

 


