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ABSTRACT 

Syzygium aromaticum L. is important medicinal plant belong to the family Myrtaceae. Scientific studies about flavor 
variety in clove oil from Iraq are still limited, the aim of this research is to mark significant varieties of bioactive 
constituents in clove oil originated from Hemani and AL-Emad companies.  Clove oils were collected from local market, 
GC-MS analysis was used to count bioactive components in both companies, major constituents were detected such as 
eugenol, caryophyllene, humulene in both but eugenol acetate was limited to AL-Emad, minor constituents also detected 
such as caryophyllene oxide in Hemani. Tetratetracontane was detected in AL-Emad oil that indicate contaminated with 
other plant substances or may be insects. The differences of the flavor are due to the variation in the concentration of 
caryophyllene. 
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1 INTRODUCTION 

Syzygium aromaticum L. belong to the family Myrtaceae, it is native Indonesia specifically in Maluku Islands [1]. The 
name "clove" refer to the flower buds after drying it, this plant is in high demand for its medicinal and culinary uses, 
while it was cultivated for commercial purposes in Europe during the middle ages, it is currently produced primarily in 
Indonesia, India, West Indies, Sri Lanka, Tanzania and Madagascar [2]. Tanzania currently produces about 80% of the 
world's production [3]. Approximately 110 volatile components have been identified in the plant S. aromaticum, the 
major components of the volatile oil are eugenol, eugenyl acetate, caryophyllene, and humulene that identified in the 
essential oil by GC-MS [4]. Eugenol is a volatile compound ranging in color from colorless to light yellow, characterized 
by insolubility to water and strong flavor. Its known biological activities include, antibacterial, insecticidal, 
antiphlogistic, wound recovery, effective against viruses, effective antioxidant agent and have anticancer properties [5-
8]. Eugenyl acetate is a compound derivative from eugenol that exhibits antibacterial, effective antioxidant agent, active 
to virulence factors, anticancer and antimutagenic [9-12]. Caryophyllene is a sesquiterpene soluble in alcohol, it has 
showed antibacterial, antiphlogistic, reduces stress, antioxidant, anticarcinogenic, effects of local anesthesia and have 
antitumor properties against various types of cancer [6, 9] [13-15]. Humulene is a sesquiterpene which shown 
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antiphlogistic and anticancer activity for several types of cancerous diseases [6] [14] [16, 17]. Clove taste can be 
described as a piquancy, acrid, and aromatic taste with low bitterness [18]. Scientific studies about flavor variety in 
clove oil between brands widespread in Iraq are still limited, there is a noticeable difference in taste, as the flavor is 
very sharp in the clove oil of Hemani, the aim of this research is to mark significant differences of bioactive constituents 
in clove oil originated from Hemani and AL-Emad companies and comparing them with previous studies. 

2 MATERIALS AND METHODS 

The work was conducted at the corporation of research and industrial development laboratory within Ibn Al-Bitar 
research center affiliated to the Iraqi ministry of industry and minerals. Research employed an Agilent 7820A gas 
chromatograph interfaced with a detector Agilent 5977E Mass Spectrometry, we used column HP-5MS Ultra Ineit 
capillary column (30 m length x 250 µm inner diameter x 0.25 µm film thickness). Oven temperature was 60°C then 
heated to 180°C at 7°C/min, then increased from 180 to 280 °C at rate 8 °C/min, then post run for 3 minutes in 300 °C. 
The carrier gas was He 99.99 % with a flow rate of 1 mL/min. Injector GC Inlet Line Temperature was 250 ˚C and 
detector Aux heaters temperature was 310 ˚C. GC-MS was done by injecting 1 μL of sample and using scan mode range: 
m/z 25-1000 and split less. Operating in electron ionization (EI), the mass spectrometer had an ionizing energy of 70 
eV. The Bioactive compounds of clove oil were identified by comparing the results of the chromatogram with reference 
retention time using Wiley spectral databases. 

3 RESULTS AND DISCUSSION 

The results showed a variation in the concentration of the major compounds between clove oils from the brands (table 
1), caryophyllene percentage was higher in Hemani than AL-Emad, therfore it caused the sharp flavor, Eugenol acetate 
was limited to AL-Emad, spicy flavor contributed with constituents like caryophyllene [19]. 

 

 

 

 

Figure 1: Mass spectrum of the major constituents of clove oil 
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Table 1: Major constituents of essential oils of clove 

Constituents RT (min) Hemani AL-Emad 

Eugenol 14.526 70.50 74.35 

Caryophyllene 15.776 23.83 10.21 

Humulene 16.365 2.49 1.96 

Eugenol acetate  17.603 - 2.22 

 

 

Table 2: Major constituents of essential oil in clove from previous studies 

Eugenol Caryophyllene Humulene Eugenol acetate Reference 

87.00 3.56 0.40 8.01 [20] 

60.50 7.50 1.70 7.00 [21] 

46.53 

51.51 

43.03 

36.20 

4.61 

4.26 

2.54 

2.64 

[22] 

 

55.60 

74.64 

14.84 

12.79 

2.75 

1.53 

20.54 

8.70 

[23] 

 

60.95 

56.69 

64.64 

2.74 

2.45 

2.08 

0.33 

0.37 

0.29 

34.44 

39.05 

31.40 

[24] 

 

66.01 19.88 3.75 4.55 [25] 

84.63 2.31 0.32 11.37 [26] 

63.79 10.43 - 8.48 [27] 

96.25 1.66 0.16 1.88 [28] 

68.51 16.93 - 10.35 [29] 

59.11 5.51 0.79 33.73 [30] 

41.40 10.42 2.73 7.21 [31] 

All major compounds in the brands are in the range comparing with previous studies (table 2) except eugenol acetate 
wasn’t notified in Hemani brand. Eugenol higher percentage was 96.25 [28] whereas caryophyllene and humulene 
higher percentage was 43.03, 4.61  respectively [22] in Shahi oils, the environment and areas of occurrence have 
strongly effect on the constituents of essential oil, therefore there are a variety in the flavor and percentages of chemical 
compounds [32]. Eugenol acetate higher percentage was 39.05 in oil of fresh clove [24] while it not appears in Hemani 
brand, it is likely that the low level of eugenol acetate is inversely proportional to the increase in the clove drying time. 

Caryophyllene oxide detected in Hemani brand as minor constituents in RT 19.005 with percentage 1.69%, it is in the 
range of previous studies that ranged between 0.06 in [28] and 5.80 in [25] while it not detected in AL-Emad brand such 
as [21] [26, 27] A high initial caryophyllene content is associated with an increase in caryophyllene oxide during storage, 
as the latter forms through the oxidation of caryophyllene. This oxidation process and the resulting conversion of 
caryophyllene into caryophyllene oxide can lead to a decline in the quality of the essential oil [33]. 

 



Open Access Research Journal of Biology and Pharmacy, 2026, 18(01), 017–022 

20 

 

Figure 2: Mass spectrum of caryophyllene oxide 

Tetratetracontane detected in AL-Emad brand as minor constituents in RT 27.947 with percentage 2.24%, all previous 
studies mentioned in (table 2) didn’t showed this compound, so that indicate contaminated with other plant substances 
or may be insects. 

 

Figure 3: Mass spectrum of Tetratetracontane 

 

 

Figure 4: Gas chromatogram of clove oil from Hemani bran 
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Figure 5: Gas chromatogram of clove oil from AL-Emad brand 

4 CONCLUSION  

 Major constituent’s percentages of clove essential oils are variety depend on the environment and areas of occurrence 
that affect the flavor.  Occurrence of caryophyllene oxide is related to storage period. Presence of tetratetracontane 
indicate contaminated with other plant substances or may be insects. 
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