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Abstract:

chromatography (GC) and gas chromatography-mass spectrometry (GC-MS) were used. Results

Objective To identify and analyze the volatile constituents in the leaves and fruits of Ficus carica. Methods Gas

The major

components detected in volatile oil of the leaves were psoralen (10.12%), B-damascenone (10.17%), benzyl alcohol

(4.56%), behenic acid (4.79%), and bergapten (1.99%), etc. The major components detected in volatile oil of the
fruits were furfural (10.55%), 5-methyl-2-furaldehyde (10.1%), and benzeneacetaldehyde (6.59%), etc. Conclusion

A total of 121 volatile constituents are identified in the leaves and 108 in the fruits of F. carica, among which 103

constituents are identified for the first time in the leaves and 100 in the fruits. Eighteen volatile constituents are

identified in both leaves and fruits.
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Introduction

Fig (Ficus carica L., Moraceae) is native to
Western Asia. In China, it is cultivated in Shanxi,
Jiangsu, and Shandong Provinces, etc. especially in
Atushi city (Xinjiang, China), which is well known as
“the county of figs” (Ren, Duan, and Abudu, 2000).

The nutritive and pharmacological values of figs
have recently been studied in detail. Fig tree latex has a
similar therapeutic effect as salicylic acid in the
treatment of teat papillomatosis in cow (Hemmatzadeh,
Fatemi, and Amini, 2003). A mixture of 6-O-acyl-p-D-
glucosyl-B-sitosterols has been isolated as a potent
cytotoxic agent from fig latex. The constituents showed
in vitro inhibitory effects on proliferation of various
cancer cell lines (Rubnov et al, 2001).

The antidiabetic effects of F. carica leaf extracts

have also been reported. It was confirmed that the water

extract and its chloroform fraction tended to normalize
the anti-oxidant status which was affected in the
diabetes syndrome (Pérez, Canal, and Torres, 2003).
From the aqueous decoction of fig leaves, the admini-
stration of the chloroform extract in rats with
streptozotocin-induced diabetes led to a decline in the
levels of total cholesterol and a decrease in the total
cholesterol/HDL cholesterol ratio (with contrast to the
control group), together with a reduction of hyper-
glycaemia (Canal et al, 2000). It continued the
hypoglycaemic effect for 24 h after the effect of insulin
administration had disappeared, which was presumed
that there was probably a substance with an extra-
pancreatic activity (Pérez et al, 1996). It affected lipid
catabolism in hypertriglyceridemic rats. The clearly
positive results suggested that the fig leaves contained

some substances capable of stimulating the lipolytic
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activity of the plasma LPL system (Pérez et al, 1999),
and they had hypoglycemic action on diabetic I patients
(Serraclara et al, 1998). By ig administration of the
aqueous extract of F. carica leaves, there was a
decrease of glucose level, a prevention of body weight
loss and an increase of survival index in diabetic rats
(Pérez et al, 1992). Plasma glucose and triglyceride
levels were significantly decreased but the cholesterol
concentration was not affected in rats with insulin-
dependent diabetes (Dominguez et al, 1996).

The water extract from the leaves of F. carica
possesses distinct anti-HSV-1 effect (Wang et al, 2004).
Richter et al (2002) investigated the effects of proteases
derived from F. carica (common fig) on human blood
coagulation. The methanol extract and triterpenoids,
such as calotropenyl acetate, methyl maslinate, and
lupeol acetate are the most potent and persistent irritant,
isolated from the leaves and exhibited irritant potential
on mice ears (Saeed and Sabir, 2002).

Figs are an excellent source of minerals, vitamins,
amino acids, and dietary fibre. They are fat- and
cholesterol-free and contain a large number of amino
acids. Figs were analyzed for total polyphenols, total
flavonoids, and anthocyanins, and exhibited high anti-
oxidant capacity (Solomon et al, 2006; Slavin, 2006).

The n-hexane-soluble extract with the anti-osteco-
clastogenic activity was fractionated on a silica gel
column and the most active fraction was analyzed by
GC-MS (Park et al, 2009). Athnasios et al (1962)
isolated psoralen, sitosterol, bergapten, and taraxasterol
from the petroleum ether extract of the leaves. In an
HPLC-PDA system, some phenolics such as gallic acid,
(+)-catechin,

(—)-epicatechin, and rutin were identified (Veberic,

chlorogenic  acid, syringic acid,
Colaric, and Stampar, 2008). Triterpenes were also
isolated (Ahmed, Khan, and Malik, 1988). Sugiura et al
studied proteinases from F. carica (Sugiura et al, 1975;
Sugiura and Sasaki, 1973; 1974). Some volatile
constituents were isolated and identified from the
leaves and fruits, respectively (Buttery et al, 1986;
Gibernau et al, 1997; Grison-Pige et al, 2002; Oliveira
et al, 2010; Zhao, Zhou, and Wu, 2004).

Medicinal plants are natural medicinal sources and
afford great chances to obtain a prototype molecule due
to their diversity of constituents. However, countless

plants used in phytotherapeutic preparations need a

serious of quality control, since many of them may

present toxic substances or variable chemical
composition (Galhiane et al, 2006). The scarcity of
available data of the volatile constituents in F. carica
prompted us to reinvestigate the constituents of essential
oil in the leaves and fruits of this plant. The objective of
this study was to extract the essential oil from the leaves
and fruits of F carica, using a simultaneous hydro-
distillation and solvent-extraction in a Clevenger- type
apparatus, and to identify and analyze the fragrant and

effective constituents in the essential oils by GC-MS.

Materials and methods

Plant materials

The leaves and fruits of F. carica were collected
respectively in August and late September, 2007 from
Atushi city (Xinjiang, China). The identification of the
plant materials was confirmed by Prof. ZHAI Yan-jun
and the voucher specimens (leaves: DLIFDCL200701;
fruits: DLIFDCF200701) were maintained at Dalian
Institute for Food and Drug Control, China. The green
leaves were air-dried for one week, and the fruits were
dried at 60 ‘C for 4 or 5 d. They were stored at room
temperature. The dried samples were ground using a
mill to obtain coarse powder (20 meshes).

Apparatus and reagents

Finnigan Trace GC-MS 2000 (America), the
National Institute of Standards and Technology Mass
Spectral Database (NIST-MS, 2005); Agilent 5890 GC
(America), FID Detector; Ultrasound Cleaning Bath
(Sonorex, Super RK 255H type, 300 mm X 150 mm,
150 mm); a Clevenger-type apparatus.

Ethyl acetate (Shenyang Chemical Regent Factory,
Liaoning, China), NaCl and anhydrous sodium sulphate
(Tianjin Kemi’ou Chemical Regent Co., Ltd., China).

Isolation of essential oils

The powdered leaves and fruits were separately
subjected to hydrodistillation for 6 h in a Clevenger-type
apparatus. A solvent of ethyl acetate was used for
extracting. The extract was dried over anhydrous sodium
sulphate and filtered through Whatman No. 1 filter paper.
The filtered extract was then concentrated at 40 ‘C, and
the resulted essential oils were stored at —20 ‘C prior to
chemical analysis. The organic layer was transferred into
a separatory funnel with 5 mL of saturated solution of

NaCl added, the procedure was repeated for three times.
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The separated organic layer was collected. The isolation
of the essential oil was carried out in triplicate.

GC-MS analysis

The obtained essential oil from the fruits was
analyzed using a Finnigan Trace GC-MS 2000 (EI mode,
70 eV). The separation was performed on a DB—5
capillary column (60 m x 0.25 mm, 0.25 pm). The
essential oil from the leaves was analyzed using an HP
5890 gas chromatograph (GC) coupled with an HP 5972
mass spectrometer (EI mode, 70 eV), with an HP-FFAP
capillary column (50 m x 0.32 mm, 0.25 pm).

Helium was used as the carrier gas at a flow rate of
0.5 mL/min with a splitting ratio of 50:1. The column
temperature was programmed from 60 to 290 C at 2
‘C/min, held at 60 C for 10 min and at 290 C till
manually stopped. The injector and the interface
temperature were 220 and 280°C, respectively. The m/z
range was 29—450. The constituents were identified by
NIST-MS, 2005. The relative amounts (RA) of
individual constituents of the oil are expressed as the
percent peak area relative to the total peak area.

GC-FID analysis

GC analysis was performed on a Hewlett-Packard
Model 5890 Series II gas chromatograph equipped with
a flame ionization detector and capillary column (PEG—
20M; 50 m x 0.25 mm, 0.25 pm). Chromatographic
conditions were as follows: nitrogen as carrier gas at
0.5 mL/min with a splitting ratio of 50:1; injector and
detector temperatures, 220 and 260 °C, respectively.
Oven temperature was isothermal at 60 C for 10 min,
then increased to 260 C at a rate of 2 ‘C/min and
then held at 260 °C till manually stopped.

Reference substances

The following reference substances were available:
psoralen (National Institute for Food and Drug Control,

China), and 5-methoxypsoralen (Sigma, USA).

Results and discussion

The volatile constituents in the leaves and fruits of
F. carica were identified by GC-MS (Table 1). The
compositions of the essential oils in the leaves and
fruits were determined by GC-FID (Table 1).

More constituents were identified in the essential
oils of both the leaves and fruits of F. carica in this
study than the previous studies. A total of 121
constituents in the leaves and 108 in the fruits were

identified. The leaves and fruits were different in
compositions of the essential oils, but 18 components
were shared in them (Table 1). The major components
detected in the oil of the leaves were psoralen (10.12%),
B-damascenone (10.17%), benzyl alcohol (4.56%),
behenic acid (4.79%), and bergapten (1.99%), etc. The
major components detected in the oil of the fruits were
furfural (10.55%), S5-methyl-2-furaldehyde (10.1%),
and benzeneacetaldehyde (6.59%), etc. In this study,
103 volatile constituents in the leaves and 100 in the
fruits of . carica were identified for the first time.

F. carica is widely used as flavors. Besides some
aromatic constituents reported previously, some new
aromatic constituents were isolated. In the essential oil
from the leaves, 35 aromatic constituents were obtained,
among which 30 were first reported. In the essential
oils from the fruits, 29 aromatic constituents were
isolated, of which 26 were first reported. Many of the
aromatic components are widely used as flavors in food
and cosmetics. Indole is the most frequently used
among those volatiles, presents in fig (Knudsen,
Tollsten, and Bergstrom, 1993).

In the essential oils, some constituents are active
for some diseases. Psoralen, bergapten, and benzal-
dehyde were reported to be inhibitory on tumor cells
(Okuyama et al, 1991). Psoralen and bergapten
exhibited potent melanogenesis stimulation activity
(Matsuda et al, 2005). Bergapten was reported to be
more active to HeLa cells than to MK-1 and B16F10
cells (Fujioka et al, 1999). Bergapten showed cyclo-
oxygenase-2 inhibitory activity with an ICs value of
6.2 mg/mL (Yoo et al, 2002). Psoralen, bergapten, and
benzaldehyde were identified in the essential oil of the
leaves of F. carica, and psoralen and bergapten were in
large amounts. Psoralen and bergapten could be
considered as the index constituents for the determination
of the quality in the leaves of F. carica.

For further study, the techniques for extraction and
isolation need to be developed, and identification of the
active constituent and exploration for some new
bioactive components in various medicinal parts of F.

carica need to be investigated in the future.

Conclusion
In this study, it proved that hydrodistillation in a
Clevenger-type apparatus with solvent-extraction could



66 LiJ et al. Chinese Herbal Medicines, 2011, 4(1): 63-69
Table 1 Constituents detected from the essential oil in the leaves and fruits of F. carica
Leaves Fruits
No. ; No. -
Compounds tr/min RA/% Compounds tg/min RA/%
1% 2-methylpropyl acetate 820 0.08 1 dihydro-2-methyl-3 (2H)-furanone 7.60 0.55
2 2-methyl-3-buten-2-ol 895  0.09 2° furfural 8.51 10.55
3 toluene 931 0.03 3* ethyl isovalerate 877 —
4  crotonic aldehyde 9.60 — 4" furfuryl alcohol 896 —
5° acethyl propionyl 997  0.02 5" phenylethane 9.29 1.46
6" butyl ethanoate 10.45 - 6 1,4-dimethyl benzene 9.57 0.99
7P  hexanal 10.99  0.09 7 2-cyclopentene-1,4-dione 10.15 0.43
8  4-methyl-1-penten-3-one 11.80 — 8™ o-xylene 10.51 0.40
9" phenylethane 13.14 — 9 3-(methylthio)-propionaldehyde 10.98 —
10 3-penten-2-one 1332 — 10" 2-furylmethyl ketone 11.23 0.82
11 4-methyl-3-penten-2-one 13.51 0.59 11  cumene 11.82 -
12 m-xylene 13.93 - 12 n-propylbenzene 13.31 0.04
137 1-penten-3-ol 1449 — 13 m-ethyl-toluene 13.74 0.02
14°  citral 1493  0.03 14" 5-methyl-2-furaldehyde 13.92  10.1
15 2-heptanone 16.10 — 15 mesitylene 14.13 —
16 enanthal 1627 — 16  carbolic acid 1471  —
17 o-xylene 1639 — 17 6-methyl-5-heptene-2-one 15.03 —
18  pyridine 16.69  0.02 18 O-ethyl-toluene, 15.66 0.16
19?7 (E)-2-pentenal 1746  0.21 19  1-(2-furyl)-1-propanone 16.65 —
20 (E)-2-hexenal 18.52  2.06 20 pseudocumene 17.6 0.06
21 hept-trans-4-enal 19.82 — 21 benzenemethanol 18.45 242
22”  1-pentanol 19.99  0.05 2™ benzeneacetaldehyde 19.23 6.59
23%  3-octanone 2036  — 23 4-ethyl-o-xylene 20.00 0.08
24 bicyclo [4.2.0] octa-1,3,5-triene 20.85 - 24" methyl pyrrol-2-yl ketone 20.58 0.30
25  dihydro-2-methyl-3 (2H)-furanone 2134 — 25  a-methyl-o-[4-methyl-3-pentenyl] 21.06 242
oxiranemethanol
26  2-methyl-pyrimidine 21.54 — 26 2-ethyl-p-xylene 21.4 0.10
27°  2-octanone 22.37 — 27 0-cymene 21.53 0.20
28" caprylic aldehyde 22.62  0.04 28  1-ethyl-O-xylene 22.05 0.27
29  cyclohexanone 23.06  0.05 29 trans-5-ethenyltetrahydro-a, o, 5- 22.23 1.25
trimethyl-2-furanmethanol
30  2,2,6-trimethyl-cyclohexanone 2443  0.06 30" mequinol 22.49 0.12
31  3-methyl-2-buten-1-ol 2472 0.07 31" B-linalool 22.97 1.90
32 2-methyl-3-octanone 2485  0.04 32" hotrienol 23.39 0.72
33 (E)-2-heptenal 2512 0.27 33  m-cymene 23.78 0.11
34" 6-methyl-5-hepten-2-one 2581  0.57 34  2-methylbenzofuran 24.04 0.11
35%  pelargonic aldehyde 2945 128 35" durene 24.51 0.23
36 3,3,5-trimethyl-1,5-heptadiene 29.94  0.07 36 prehnitene 24.85 0.65
37  3,5,5-trimethyl-2-cyclohexen-1-one 30.12 — 37 3a,6a-dihydro-2(3H,4H)-cyclopenta 2522  —
[b] furanone
38  (E)-2-octenal 31.83  0.11 38 4-methyl indan 26.42 -
39 2,6,6-trimethyl-2-cyclohexene-1- 3226 031 39 lilac aldehyde B 26.58 0.29
carboxaldehyde
40  1,2,3,4-tetrahydro-1,1,7-trimethyl- 32.51 — 40 lilac aldehyde A 27.31 —
naphthalene
41  acetic acid 33.11  0.06 41 1-butenyl benzene 2739 —
42" 2-furancarboxaldehyde 3439  3.87 42 isodurene 27.55 0.48
43" g-lonene 3472 047 43" benzyl acetate 28.49 0.07
44™  copaene 35.06  0.06 44 lilac aldehyde D 28.6 0.11
45  cis-tagetone 3579  1.98 45 tetrahydro-2,2,6-trimethyl-6-vinyl- ~ 28.88 0.49
2H-pyran-3-ol
46  (E, E)-2,4-heptadienal 36.13 1.06 46 albocarbon 30.32 0.19
47  trans-tagetone 36.91 1.03 47 a-terpineol 30.79 0.46

(To be continued)
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(Continued Table 1)

No. Leaves No. Fruits
Compounds tg/min RA /% Compounds tg/min RA /%
48" benzaldehyde 38.07 4.02 48 1,5,6,7-tetramethylbicyclo [3.2.0] 31.27 0.06
hepta-2, 6-diene
49  (E)-2-nonenal 38.37 0.06 49" n-decaldehyde 31.76 0.08
50" p-linalool 38.73 0.05 50" a-lonene 32.6 0.07
51 1,2,3,4-tetrahydro-1,1,5-trimethyl- 39.16 — 51 o,4-dimethyl-3-cyclohexene-1- 26.06 1.05
naphthalene acetaldehyde
52°  l-octanol 39.50 0.47  52° cis-geraniol 33.88 0.91
53  [laR-(lao,4a.4ap,7ba)]-1a,2,3,4,4a,5,6, 40.01 0.39 53 p-mentha-1(7), 8(10)-dien-9-ol 35.46 0.17
7b-octahydro-1,1,4,7-tetramethyl-1H-
cycloprop[e]azulene
54  (E, E)-3,5-octadien-2-one 40.72 - 54* trans-geraniol 36.02 0.33
55" 5-methyl-2-furancarboxaldehyde 41.20 — 55" (E)-2-decenal 36.71 0.18
56  4-cyclopentene-1,3-dione 42.02 0.11 56 (2Z)-2-phenyl-2-butenal 37.95 0.09
57  (E)-6-methyl-3, 5-heptadien-2-one 42.19 0.17 57 4-ethenyl-2-methoxy-phenol 41.5 0.16
58" hotrienol 42.63 0.52 58 o-cubebene 44.36 0.09
59  [1S-(lo,40,70)]-1,2,3,4,5,6,7,8- 43.07 030 59 2,3-dihydro-1,1,5,6-tetramethyl-1H- 44.56  —
octahydro-1-4-dimethyl-7-(1- indene
methylethenyl)-azulene
60  2,6,6-trimethyl-1-cyclohexene-1- 43.64 1.26 60 1,2-dihydro-2,5,8-trimethyl- 44.87 0.05
carboxaldehyde naphthalene
61" (E)-2-decenal 44.86 0.89 61 (E)-2-methoxy-5-propenyl-phenol 45.24 0.08
62 2,6,6-trimethyl-1,3-cyclohexadiene-1-  45.13 0.65 62" copaene 46.78 0.95
carboxaldehyde
63 benzeneacetaldehyde 45.36 — 63" B-damascenone 47.44 0.41
64 [1S-(1a,70,8ap)]-1,2,3,5,6,7,8,8a- 45.71 5.86 64 [3aS-3aa,3bp,4B,70,7aS*]-octahydro  44.36 —
octahydro-1,4-dimethyl-7-(1- -7-methyl-3-methylene-4-[1-
methylethenyl)-azulene methylethyl]-1H-cyclopenta [1,3]
cyclopropa [1,2] benzene
65° 2-methylbutyric acid 46.10 0.31 65 1,1, 3-trimethyl-1H-indene 48.32 0.07
66  1,1,8-trimethyl-1,2,3,4-tetrahydro- 47.42 028 66 3-(2,6,6-trimethyl-1-cyclohexen-1-  48.62 —
naphthalene yl)-2-propenal
67  m-tert-butyl-phenol 47.81 431 67 naphthalene, 1,2,3.... 49.42 0.10
68" [3aS-(3aa,3bP,4p,7a)]-octahydro-7- 48.37 096 68 4-(2,6,6-trimethylcyclohexa-1,3- 50.03 0.22
methyl-3-methylene-4-(1-methylethyl)- dienyl) butan-2-one
1H-cyclopenta [1,3] cyclopropa [1,2]
benzene
69  4,6,6-trimethyl-bicyclo [3.1.1] 48.93 1.31 69" caryophyllene 50.53 0.10
hept-3-en-2-one
70 1,2-dihydro-1,1,6-trimethyl-naphthalene  50.58 091 70 1,3-dimethylnaphthalene 50.75 0.06
71  3-ethyl-4-methyl-2,5-furandione 51.04 1.16 71" geranylacetone 52.91 0.12
72 (1-methoxyethyl)-benzene 51.37 1.57 72" a-caryophyllene 53.33 —
73 methyl ethyl cyclopentene 51.79 — 73 aromadendrene 53.98 —
74  orcin 5224 — 74  o-amorphene 55.14 0.07
75" methyl salicylate 52.94 0.45 757 germacrene D 5559 —
76 2,4-decadienal 54.50 — 76  trans-B-lonone 55.90 -
77  4-[2,6,6-trimethyl-1 (or 2)-cyclohexen- 54.62 - 77  o-(3-methylbutylidene)- 56.21 0.20
1-yl]-3-buten-1-one benzeneacetaldehyde
78" [-damascenone 5491 10.07 78 1.xi.,6.xi., 7. xi.-cadina-4,9-diene ~ 57.08 0.06
79  caproic acid 5597 — 79° 2,4-di-tert-butyl-phenol 57.82 0.08
80"  3-methyl-6-(1-methylethenyl)-2- 56.15 0.26 80 cadina-1(10),4-diene 58.89 2.20
cyclohexen-1-one
81" geranylacetone 56.44 2.15 81 o-calacorene 60.61 0.82
82" mequinol 57.17 0.51 82 4-[(2E)-2-butenyl]-1,2- 61.28 -

dimethylbenzene

(To be continued)
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(Continued Table 1)

No. Leaves No. Fruits
Compounds tg/min RA/% Compounds tg/min RA /%
83" benzyl alcohol 58.04  4.56 83 1R, trans-calamenene 66.44  0.57
84 B-ionone 60.91 1.14 84 9-methyl-1,2,3,4,5,6,7,8- 66.70  0.28
octahydroanthracene
85” enanthic acid 61.56  0.09 85" diphenyl-methanone 67.29  0.13
86° eicosane 63.05  0.06 86 4-isopropyl-1,6-dimethyl- 70.74  0.26
naphthalene
87" octanoic acid 66.69  0.10 87° myristaldehyde 73.06  0.62
88 heneicosane 67.87 021 88 methyl myristate 73.77  0.13
89 2,3-dihydro-1,1-dimethyl-1H-indene-4-  68.51  0.11 89" n-dodecanoic acid 76.99  0.05
carboxylic acid
90" hexahydrofarnesyl acetone 69.71 2.46 90 9H-methylene-fluorene 7829  0.09
91* nonanoic acid 71.98  0.09 91 ethyl myristate 78.67  0.11
92 docosane 72.49  0.15 92" palmitaldehyde 80.23  0.52
93  Dbehenic acid 73.82 4.79 93" hexahydrofarnesyl acetone 82.15 024
94 3-methoxy-2-naphthalenol 74.54  0.11 %* myristic acid 82.85 —
95 arachyl alcohol 74.87  0.09 95 Q-benzyl acetophenone 83.31 0.47
96P tricosane 77.02 1.23 96 14-pentadecenoic acid 82.64  0.35
97" 2,5-bis (1,1-dimethylethyl)-phenol 7820 — 97" diisobutyl phthalate 84.05 1.26
98 1-(2,3,6-trimethylphenyl)-3-buten- 7839 — 98 ethyl pentadecanoate 8546  0.08
2-one
99 5,6,7,7a-tetrahydro-4,4,7a-trimethyl- 80.67 — 99" methyl palmitate 87.58 1.49
2(4H)-benzofuranone
100 (E,E)-6,10,14-trimethyl-5,9,13- 80.82 1.16 100" dibutyl phthalate 90.3 1.69
pentadecatrien-2-one
101 tetracosane 81.26  0.66  101° palmitic acid 91.57 15.74
102 1-(2,3,6-trimethylphenyl)-2-butanone 8196 021 102 ethyl palmitate 92.10 8.84
103 (E)-3-(2-hydroxyphenyl)-2- 8249  0.09 103" methyl-(Z, Z)- 9,12- 93.60 0.62
propenoic acid octadecadienoate
104° 1-docosene 83.58 0.14 104 linolenic acid methyl ester 98.71 1.45
105 indole 84.68  0.08 105 cis-9,cis-12-octadecadienoic acid 101.86 1.01
106° pentacosane 8543 095 106" ethyl linoleate 10224  1.12
107" methyl-(Z, Z)-9,12-octadecadienate 85.71 0.02 107 linolenic acid ethyl ester 102.76 1.67
108® phthalic acid diisobutyl ester 88.10 1.39 108 n-heptacosane 10997  0.29
109" methyl linolenate 88.50  0.08
110 [laR-(laa,7a,7aa,7ba)]-12,2,3,5,6,7,7a, 89.74 0.11
7b-octahydro-1,1,7,7a-tetramethyl-
1H-cyclopropa [a] naphthalene
111°" phytol 90.50  1.97
112" dibutyl phthalate 91.16  0.81
113 17-pentatriacontene 91.57  0.66
114 hexacosane 93.22 0.63
115 butyl 2-methylpropyl-1,2- 94.15  2.05
benzenedicarboxylate
116 phenanthrene 96.23 045
117° heptacosane 100.42 091
118 octacosane 107.34  0.11
119™ psoralen 11725 10.12
120 2H-furo [2,3-H]-1-benzopyran-2-one 117.68 —
121" bergapten 14277  1.99

“constituents in both leaves and fruits

constituents confirmed by comparison with respective commercial standards

Saromatic constituents
Ppreviously reported
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be a successfully developed method to identify and
determine the essential oils in the leaves and fruits of F.
carica. A total of 121 constituents have been identified
in the leaves and 108 in the fruits. Eighteen constituents
are shared in essential oils of the leaves and fruits.
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