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Abstract: Since from the past the phytochemicals identified from different plants plays a 

key role in treating human disorders.In this context, reviving the volatile compounds 

present in different solvents like methanol, hexane and ethyl acetate extract of Ziziphus 

jujuba fruit has been performed. The Hexane, Methanol and Ethyl acetate extracts of 

Ziziphus jujuba fruit was filtered and the compounds present in the above extracts were 

identified using GC – MS. The derivatives of fatty acids like 9,12-octadecadienoic acid, 9-

octadecenoic acid, Eicosanoic acid, Octadecanoic acid and Tetradecanoic acid and some 

volatile compounds like 7,9-di-tert-butyl-1-oxaspiro(4,5), Eicosane, Hexatriacontane, 

Methyl stearate and phenol were found to be common in all the solvents. This serves as 

pool proof for its pharmacological activities from the ancient research work carried out by 

different researchers. Thus the present study was carried out to identify the biologically 

active compoundsfrom different solvents of Ziziphus jujuba fruit. 
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1. INTRODUCTION 

 

Medicinal plants were considered as a superior remedial agent in treating human disorders 

and the phytochemicals present in it also acts as an excellent source of drugs in many pharma 

industries due to its medicinal importance (Atanasov, et. al., 2015). The screening of 

biologically active substances from natural resources inculcates a great knowledge among the 

scientist in finding out new drugs for many ailments (Encarnacion and Keer, 1999). Among 

many natural sources, fruits of Ziziphusjujubawere found to contain enormous 

phytoconstitues with various pharmacological activities. Ziziphus jujuba belongs to the 

family of Rhamnaceae with 40 different spices. This plant was found to have its native in the 

tropical and subtropical parts in worldwide (Mukhtar, et. al., 2004). 

The fruits of Ziziphus jujuba were composed with calcium, phosphorous and also packed 

with vitamins like A, C and B (Pareek, 2002). Betulinic acid identified from the stem bark of 

Ziziphus family were found to have antiviral activity and also involved in the growth 

retardation of HIV infection (Mukharjee, et. al., 2003).  A recent report states that compound 
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quantified from methanol extract of fruits of Ziziphus jujuba was proved to have antiulcer, 

anti-inflammatory and antispasmodic activity (Ganachari and Shiv, 2004). The compounds 

identified from the aqueous extract of Ziziphus jujuba were reported to have high and 

efficient anti allergic activity in In vitro condition (Su, et. al., 2004).It was also stated that the 

compounds identified from the Ethyl acetate extract of stem bark of jujuba species was found 

to have antisteroidogenic and antifertility activity in experimental mice (Gupta, et. al., 2004). 

Although the functions of different compounds from different parts of Ziziphus was examined 

the compounds present in the fruit with various biological properties was not entirely 

established to the world. 

Thus the present research work was carried out to explore the biologically active 

phytoconstituents present in different solvents like Hexane, Ethyl Acetate and Methanol 

extracts of Ziziphus jujuba fruit using Gas Chromatography and Mass Spectrometry (GC – 

MS) technique. Hence, this work leads a way for the emergence of new and effective drug in 

the recent modern world for treating many disorders.  

 

2. METHODOLOGY 

 

Sample preparation 

The healthy plant parts like leaves, seeds and fruits of Ziziphus jujuba were collected and 

washed thoroughly in tap water and distilled water also shade dried at room temperature for 

21 days. The dried parts were powdered in a blender and extracts were prepared different 

solvents like chloroform, methanol, ethanol, petroleum ether, acetone and water with Soxhlet 

apparatus for 18 hrs. The prepared crude extracts were used for further process.  

 

GC-MS analysis  

The hexane, ethyl acetate and methanol extracts of Ziziphus jujuba was filtered and 

concentrated. The extracted material was taken for GC MS. The extracted samples were 

analyzed using gas-chromatography mass spectrometer (GC-MS). Gas chromatography mass 

spectrometry analysis was carried out at Advanced Instrumentation Research Facility (AIRF), 

Jawaharlal Nehru University (JNU), New Delhi on a Shimadzu GCMS- QP2010 PLUS GC-

MS equipped with an AOC-20i auto injector and AOC-20s auto- sampler units on a GC 

clarus 500 Perkin Elmer system comprising a AOC20i autosampler and gas chromatograph 

interfaced to a mass spectrometer (GC-MS) instrument.  

 

Identification of components  

Interpretation on mass spectrum of GC-MS was done using the database of National Institute 

Standard and Technology (NIST) having more than 62,000 patterns. The mass spectrum of 

the unknown component was compared with the spectrum of the known components stored 

in the NIST library. 

 

3. RESULTS 

 

The GC-MS chromatogram analysis for hexane extract of Zizhipusjujuba fruit showed the 

chromatogram peaks from 5 minutes to 24 minutes. The highest peaks were obtained from 15 

minutes followed with 18 minutes to 20 minutes and 23 to 24 minutes. The moderate peaks 

were obtained at 9 minutes followed with 14 to 15 minutes and 21 to 23 minutes. The lowest 

peaks were obtained from 7 minutes to 9 minutes followed with 11 to 13 minutes and 16 to 

17 minutes (Figure 1.1).Phytochemical compounds present in hexane extract of 
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Zizhipusjujuba fruit along with Retention Time (RT), Starting Retention Time (STR) and End 

Retention Time were tabulated In this extract nearly 107 compounds have been quantified 

with different retention times. The compounds like octadeconoic acid, stigmast-5-en-3-ol, 

(3.beta.,24s) and dotriacontane showed high Retention Time (24.07,24.195 and 24.82), 

Starting Retention Time (24, 24.1 and 24.78) and End Retention Time (24.1, 24.37 and 

24.865) respectively.    

The GC-MS chromatogram analysis for ethyl acetate extract of Zizhipus jujuba fruit showed 

the chromatogram peaks from 5 minutes to 24 minutes. The highest peaks were obtained 

from 5 minutes followed with 8 minutes to 10 minutes, 17 minutes and 18 to 16 minutes. The 

moderate peaks were obtained at 6 minutes to 9 minutes followed with 13 to 15 minutes and 

21 to 24 minutes. The lowest peaks were obtained at 12 minutes to 14 minutes followed with 

16 to 17 minutes and also at 20 minutes (Figure 1.2).Phytochemical compounds present in 

ethyl acetate extract of Zizhipus jujuba fruit along with Retention Time (RT), Starting 

Retention Time (STR) and End Retention Time were determined. In this extract nearly 105 

compounds have been quantified with different retention times. The five compounds like 1-

hexacosanol, Stigmast-5-en-3-ol,2(3h)-furanone,  1-hexacosanol,Ethyl tetracosanoate and 

Hexatriacontane showed high Retention Time (24.045, 24.155, 24.27, 24.37, 24.76 and 

24.82), Starting Retention Time (24.005, 24.085, 24.24, 24.3, 24.715 and 24.795) and End 

Retention Time (24.085, 24.235, 24.3, 24.44, 24.795 and 24.865) respectively.   

The GC-MS chromatogram analysis for Methanol extract of Zizhipus jujuba fruit showed the 

chromatogram peaks from 5 minutes to 24 minutes. The highest peaks were obtained from 5 

minutes followed with 8 minutes to 10 minutes, 18 minutes and 24 minutes. The moderate 

peaks were obtained at 6 minutes to 7 minutes followed with 13 minutes and 21 to 24 

minutes. The lowest peaks were obtained at 9 minutes followed with 11 minutes to 13 

minutes and also followed with 16 to 17 minutes and also at 19 minutes to 23 minutes 

respectively (Figure 1.3).Phytochemical compounds present in Methanol extract of Zizhipus 

jujuba fruit along with Retention Time (RT), Starting Retention Time (STR) and End 

Retention Time were tabulated. In this extract nearly 115 compounds have been quantified 

with different retention times. The three compounds like 2-furancarboxaldehyde, stigmast-5-

en-3-ol, (3.beta.,24s)-  and Ethyl triacontyl ether showed high Retention Time (24.065, 

24.325 and 24.66), Starting Retention Time (23.96, 24.11 and 24.59) and End Retention Time 

(24.11, 24.51 and 24.735) respectively.  

The common phytochemical compounds identified from the different solvents like Hexane, 

Ethyl acetate and methanol of Zizhipus jujuba fruit along with its biological functions were 

discussed. In all the three solvents, 12 compounds like 7,9-di-tert-butyl-1-oxaspiro(4,5),9,12-

octadecadienoic acid,  9-octadecenoic acid, eicosane, Eicosanoic acid, hexadecanoic acid, 

Hexatriacontane, Methyl stearate, N-Hexadecanoic acid, Octadecanoic acid, Phenol and 

Teradecanoic acid were found to be common. In this 9-di-tert-butyl-1-oxaspiro(4,5) was used 

as a surface treatment whereas 9,12-octadecadienoic acid, Hexatriacontane and Tetradecanoic 

acid were used as a flavouring and fragrance agent. Eicosane was used I petrochemical 

industry. Eicosanoic acid was used as a non pesticidal agricultural agent and also acts as 

lubricants. Hexadecanoic acid and its deraivatives like N-Hexadecanoic acid and 

octadecanoic acid was used in the preparation of soaps, detergents and cosmetics.  

10 compounds like 1-docosanol, 2(3h)-furanone, 2-pyrrolidinone, 4-(1-hydroxy-ethyl), 

Docosane, Dodecanoic acid, Heptadecanoic acid, Palmitoleic acid, Pentadecanoic acid and 

tetracosane were found to be common in Hexane and Ethyl acetate extracts. In the above 

compounds, 1-docosanol was found to have antiviral activity and 2(3h)-furanone acts as a 

immunosuppressive agents. Docosane was involved in chlorination reactions. The compound 
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Dodecanoic acid was used as coating agents on fresh citrus fruits and also acts as defoaming 

agents.Palmitoleic acid had antithrombotic effects which help to prevent strokes. 5 

compounds like 1-tetradecanol, benzene, Campesterol, olesterol and stigmast-5-en-3-ol, 

(3.beta.,24s)- were found to be common in both Hexane and Methanol,  extract of 

Zizhipusjujuba fruit. In this, benzene was used as disinfectant and Campesterol was possessed 

to have anticancer and cholesterol lowering properties whereas olesterol was used as a 

emulsifying and solubilizing agents. In the solvents like Ethyl acetate and Methanol, 10 

compounds like 1-hexacosanol, 2,5-furandione, 2-butenedioic acid (e), 2-

furancarboxaldehyde, 2-hydroxypropane, 4-methyl itaconate, 5-acetoxymethyl-2-

furaldehyde, azelaic acid and behenic alcohol were found to be common. From these the 

compounds like 1-hexacosanol and 2,5-furandione were acts as a Flavouring agents. The 

compound  2-furancarboxaldehyde was used in the manufacture of insecticides whereas 

azelaic acid and behenic alcohol was used as antibacterial and antiviral agents. 

 

Figure 1.1 GC- MS Chromatogram for hexane extracts of Z. jujuba fruit 
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Figure 1.2 GC- MS chromatogram for ethyl acetate extract of Z. jujuba fruit 

 
 

Figure 1.3 GC- MS Chromatogram for methanol extracts  in Z. jujuba fruit. 

 
 

4. DISCUSSION  

 

Nowadays plants and its biological constituents play an important role in preventing and 

treating diseases which helps to reduce the side effects of other treatment methods (Bachrach, 

2012). The herbal plants were rich in phytochemical constituents were highly involved in 

treating various diseases and such biologically active compounds were identified with the 

help of GC-MS (Farid, 2015, Wojdylo, 2015). A recent technique, Mass spectrometry 

combined with Gas Chromatography was proved to be very effective in identifying the 

biological components from many medicinal plants (Sermakkani and Thangapandian, 2012).  

A recent report states that, vast amount of phytochemicals like alkaloids, polysaccharide, 

Saponins and polyphenols were extensively scattered in  Zizhipus species ( Li, 2014 and Guo, 

2015). Hence, the present study was performed to identify the Phytochemical compounds 

present in different solvents like Hexane, Methanol and Ethyl acetate of Zizhipus jujuba fruit. 

In this, nearly 12 compounds were found to be common in all the three solvents with various 

properties and functions. A researcher proved that, GCMS analysis of ethyl acetate and 
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methanol extract of Archidendron bubalinum had been identified with hexadeconoic acids 

which were also reported to have antioxidant and antimicrobial properties (Candra, et. al., 

2018). Hence from the present research work it was proved that the derivatives of such type 

of compounds were found to be common in all the three solvents of Zizhipus jujuba fruit.  

The compound named 9-octadecenoic acid, methyl ester was proved to have various 

pharmacological functions like antifungal, antioxidant, antimicrobial activities and also acts 

as a good nematicide and pesticide (Chandrasekaran, et.al., 2011). An another compound 

called hexadeconoic acid was also possessed to have a potent antibacterial, antifungal and 

antimicrobial activity (Mangunwardoyo and Deasywaty, 2012). Hence the above research 

work also showed that the hexane and ethyl acetate extracts of Zizhipus jujuba fruit. Thus, it 

served as a pool proof that these two compounds identified from the hexane and ethyl acetate 

extracts of  Z. jujuba fruit would be used against bacterial and fungal infections. 

A recent research states that the jujube fruit was in bitter taste and also proved that the 

bitterness of the fruit was due to the presence of combined group of compound distribution 

like ketone, aldehyde and isoamylol (Li, et.al., 2013). Heptadecanolide, a derivative of fatty 

acid identified from aqueous extract of Daniellao liveri acts as a flavouring agent and also 

used as perfumes (Sistla, et. al., 2005). The other two compounds like Dodecanoicacid, 1-

(hydroxymethyl)-1 and 2-ethanedidyl ester identified from the same species was proved to be 

used as emulsifiers in creams, lotions and also in hair conditioner (Elizabeth, et. al., 2013). 

The derivatives of fatty acids like Lauric anhydride was involved in drug formulation and 

volatile organic compounds like Tetrahydrofuran-2-carboxylic acid, dibenzofuran-3-ylamide 

and Heptadecanolide were used in the treatment of chemotheraphy for cancer patients and 

also used as food additive (Yakubu, et. al., 2017).  

A researcher states that the sterol compounds like beta-sitosterol, lupeol identified from the 

leaf extract of Rhododendron arboretum was proved have anti-inflammatory, anti-diabetic, 

antibacterial and cardio protective properties (Prakash, et. al., 2008; Sonar, et. al., 2013 and 

Rezk, et.al., 2015). Hence, from the above research study it was proved that these types of 

compounds like campesterol, olestrol and stimasterol were found to be present in all the two 

solvents like Hexane and Methanol of Zizhipus jujuba fruit. 

The phenolic compounds have the ability to degrade the formation of protein peptides on the 

cell surface of the microbes which leads to the death of the bacterial species. Thus, it was 

proved that the presence of phenolic compounds may exhibit the antibacterial activity against 

pathogens (Mangunwardoyo and Deasywaty, 2012). A researcher named Ikram, et. al., 

identified a compound called alpha-D-furopyranosyl was mainly used in the treatment of 

cancer and also extend its activity by lowering the cholesterol level in humans (Ogihara, et. 

al., 1976). In this present study the similar compound and its derivatives found to be present 

in the Hexane and Ethyl acetate extract of jujuba fruit. 

Many of the research says that the stem bark and seeds of jujuba species was present with 

cyclopeptide and peptide alkaloids like cyclopentanidione which were mainly involved in 

treating diabetes and also acts as a good flavouring agent from the past ( Han and park,1986). 

It was proved from the above study that the same compound has been present in the methanol 

extract of jujuba fruit. The fatty acid derivatives present in different natural sources were 

proved to have many medicinal properties like anti-thrombotic and anti-inflammatory 

properties which also involved in lowering the lipids in human (Katalin and Ioana, 2017). 

Thus the present study also reveals that the fatty acids like Dodecanoic acid, Heptadecanoic 

acid, Palmitoleic acid, Eicosanoic acid and Pentadecanoic acid were found to be present in all 

the three extacts like Hexane, Methanol and Ethyl acetate of Zizhipus jujuba fruit.  
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Recent research proved that one of the hydrocarbon derivatives called Eicosane identified 

from the bark of Ficusre ligiosa has possessed the antifungal and antimicrobial activity 

against fungal and bacterial pathogens (Sundaramoorthy, et. al., 2018). Thus from the present 

study it was clear that the same compound was identified from all the three solvents of 

Zizhipus jujuba fruit. Hence this may also proved to exhibit the same properties in further 

investigations.The glycoside derivatives like Mesifurane and 2, 5-dimethyl-4methoxy -3(2H)-

furanone identified from berries were used as a flavoring agents in foods, beverages and also 

cosmetics (Heikki, 2018). Thus the same derivative of glycosides named 2(3h)-furanone was 

found to be identified from the Hexane and Ethyl acetate extracts as an immune suppressive 

agents. 

 

5. CONCLUSION 

 

The above discussion states that the plant Phytochemical compounds as secondary 

metabolites in plants play a major biological role in treating human disorders and also in 

industries as food additives and flavouring agents. Hence the present research work also 

proved that the compounds with various activities were found to be present in all three 

solvents like Hexane, Methyl acetate and Methanol of Zizhipus jujuba fruit with various 

properties. Thus this serves as a pool proof for many researchers in finding out the medicinal 

compounds for treating many human ailments in future.  
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