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Abstract: The essential fruilt oil of Torills arvensis
(Huds.? LinK was obtained by nvdrodd stillation (0.5%V/W)
and analyvzed by CGC-MS. The oil consists of at least 87
components,20 of which accounting fFor about 28.5% of the
oil composition were identified. The oil can ba eastly
distinguished fFrom those of the studied European species
by the presence of signitFicant amounts of B-blsabolene,
B-carvophyllene, thymol,R3-pinene and cresol . Moreover,
bergapten.xanthotnxin.scppoletin.luteolin—Tﬁn-glucoside
and apigenin-7-o~diglucostde were isolated and their
structures were established from their physico-chemical
properties and spectral data. The coumarins and apigenin
7-o-diglucoside are reported for the First time in the
genus Torilis.

Genus Torilis adans(1). family apiaceae(2], subfamily Apioi-

deaelz), tribe Scandiceael{2), subtribe Caucalinae(2), includes
about 10-i5 species distributed in Europe, North Africa and

Soukth-West Asia(3). It is represented in Egypt hv five species
(1}. -

The Egyptian specles, Torilis arvensis (Huds.) Link (Caucallis

arvensis Huds., Torilis infestg Clairv.>{1)] 15 an erect annual

spiny-fruited herb growing wildly in the Mediterranean.Coastal
strip and cthe Nile Delta.

It was reported that the essential oils of the frults of
genus Torills (European hedge- or bur-parsely)(3) are charac-
terized by the presence of a dominant unknown sesqguiterpene
having the M5 fragmentation pattern: 202,134,93,119,107,79,.67,
185.91,55,159,187 (4). The five Torilis species viz; T arv-
ensis, I.Jjaponica, I.leptophylla, T.ngdosa and T.tenella were
chemotaxonomicaly examined on the basis of the GC patterns of

their fruit essential oils. However, very few components were
identified in some of them as biphenyl and carotol(4].
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The flavonolid patterns of the fruits of the European Terilis

speclies are relatively uniform,. They mainly contain- lutealin
derivatives with one, two, or three sugar residues at C-70(3,5,

6]1]. It was also reported that the leaves of T.arvensis and T.

nodosa contain the S-glucaosvl derivative of iutealin[?],‘while

the aerial parts of T.arvensis are considered to be an econo-

mical source of D-mannitol (10-12%W/W)[(S8,.5].

The fruits of the Japanese species, T. japonica, afforded

germacréne. cudesmane, cvcloeudesmane and oppositane type-sesq-
uiterpencidsi10-121 in addition Yo novel germacranolides(13)
and the humuiene-ivpe sesquiterpencids were iscolated from those
of T.scabral(ls,13}.

On The other hand., the onlv work deone on the Egvptian spe-

cles, T.arvensis, revealed the presence of only flavone glvco-

sides of apigenin and luteolin tyvpes with one sugar residue, as
glucosides ur'giucuranides, in the alcoholic extract of leaves

and stems(16].

Preliminary phytochemical screening of the fruits of Torilis

arvensis (Huds.> Link growing in Egvpt, revealed the presence

of coumarins in addition £o essential oil_and flavonoids. AC-
ordingly, the phvtorhemical study of the forementioned Fruit

constituents is presentead.

EXPERIMENTAL

Plant material :

The ripe fruits of Torilis arvensis {(Huds.’ Link were colti-

ected in May 198g from flowering and fruiting ptants growing
wildly in the sporadic rural areas near the University of Man-
soura. The piant :identity was Kindlv verified bv Dr. I.Mashalv
Department of Botany, Faculty of Science, University of Man-
soura. A voucher specimen (s deposited at the Pharmacognosyv

Department, Facultw of Pharmacy, Universitv of Mansaursa.

A- Essential oil:

Preparation of the otil:

The 21l was obtained by subjecting the fruits (100g2, immed-
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iately after crushing, to hvdrodistillation for 8 hours using
the E.P. (1972 method.

Gas chromatographic analvsis:

A Carlo Erba HRGC 3300 Mega 3eries gas chromatograph egui-
pped with FID, a fused silica capillary column (25mx0.25mm [D)
coated with bonded phase CW-20M of 0.25u film thickness and a
splitting injection mode with splitting ratio of 1/100 was used
Operating conditions: injection temperature, 250°C: column tem-
perature, programmed from 65-220°C at 2.5°C/min.; detector tem-
perature, 230°C; carrier gas, hvdrogen:; inlet pressure, 0.5Kg/
cm*; air, 1.0Kg/cm?®*; hydrogen, 0,5Kg/cm®: chart speed, 0.Scm/
min. Quantitation and retention time determination were carr-

ied out with a Spectra Phvsics SP 42900 integrator.

Caiculation of Kovats retention indices ERI):

The oil sample was spiked with a standard mixture of a homo-
iogous n-~alkane series {Clﬂ_C?B) and then analyzed bv CGC using
the above mentioned conditions. Eefention indices were direc-

tly obtained by application of Kovats procedurel(17].

Gas cnromatugraphy—ﬂass Spectrometry:

CGC-MS were obtained using HP 59924 svstem. The same column
and operating conditions, as reported for CGC analvsis, were
used to obtain comparable results except that helium was used
as a carrier gas at a flow rate of aml/min. Mass spectral ana-

lyses were run bv EI technique at 70 ev.

components identification:

The constituents of the ¢0il were identified by matching
their mass spectral and retention indices datza with those re-
ported in the literature(1s8.19].

B- Coumarins and flaveonoids:

Preparation of extracts:

Alr-dried and powdered fruits (2.3 Kg) of Torilis arvensis

(Huds.? Link were exhaustively extracted at room temperature
with ethancl S0%v/V (20L). The hvdroethanoiic extract was con-
centrated under vacuum and then successively partitioned with

petroleum ether (br.60-80°C), ether and ethyl acetate. Evapo-
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r
ration of organic solvent, in each case. left crude extiracts
welghing 203.7g {peft.ether), 4.2g {(ether’ and 7.39 {ethvl ace-

tate .

Chromatographic investigation of the eXLracts :

A- The ether exXtract:

TLC examination of the ether extract on siljca gel-coated
plate using chloroform as a S0lvent, revealed the presence of
at least 23 major fluorescant Spots (UV, 3266nm} having Rf values
0.84 (vellowish-green), G¢.74 (brownish-vellow) and 0.34 (blue
Lo mauve?.

The solvent free extract (4.1g) was fractionated over a
Silica gel-packed column (Z2.53cm 1D, 909> and gradiently eluted
with chloroform-methanocl. The effiuent, in 25ml fractions, was
monitored as mentioned above and similar fractions were comb-
ined. ThE'uptained fractions were either subjected to further
fractionation or direct Crystalilzation as illustrated in
Scheme (1.

ETHER EX. (4.19g)

CCisilicalang)
CHClB—CHEDH
dradient

25ml fractions

i {
CHCh CHC1 3-CH 0H
{9:1)
F{28-48) F¢75¥a3)
(OnﬁgJ (1.2qg)
i o
CC.silica, 20g Prep.PC,HqD

pet.elfther-CHC ].3
bk 5 13

10ml Fracticns

|

! }

FO10-15) FtEljo}
Compound( ]} Compound{ 2} Compoﬁhd(Bﬁ
amg ) (3mg) (32mQg)

Schemer] ;- Chromatographic fractionation of the 2ther extracr .

*Investigat:on of the pet. ether extract will be discussed in a
separate publication.
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B- The ethvl acetate extract:

Examination of the ethvl acetate extract on a cellulose-
coated plate, using 15% acetic acid for development, reveal ed
the presence of 3 dull brown spots (UV,266nm) transformed 1into
vellow upon exposure to ammonia vapour. Thev have the Rg val -
uas 0.35, 0.15 (majory and 0.07. |

A part of the extract (2g) was dissolved in a minimum wolume
of methanol and subjected to preparative PC (3MM) using 135%
acetic acid as a solvent {(triple run). The UvV-localized bands
on the air-dried chromatogramms were separately eluted with
hvdromethanol (90%V/V), filtered, concentrated to small volumes
and left for crystallization on cold. Three vellow deposites

designated q {15mg?3}, Fﬁ{?ﬂmg) and EB(ng) were obtained.

Spectral analysls:

uUv spectra of flavonolds were recorded following the Stan-
dard procedure of Mabry et al (1970)(20}) and those of coumarins

were recorded in methanol. iR were obtained in KBr pellet.

Acid hvdrolvsis:

strong and mild acid hyvdrolvsis were carried out following
the standard procedure of Harborne (19653>(211].

RESULTS AND DISCUSSTION

A- Essential oil!

The fruits of Torilis arvensis (Huds.) Link afforded on hyvd-

rodistiliation a pale vellow 0il lighter than water in a vield

of 0.5&V./W.

CGC of the freshly distilled oil (Fig.l1) revealed the pre-
sence of at least 87 components but more than half of them are
present in trace amounts (less than 0.1%). Tweniy components,
acrounting for about 28.5% of the oil composition, were iden-
tified (Table 1,.

The fruit essential o0il of the Egvptian species consists of
oxvgenated sesquliterpenes (64.22%), sesquiterpene hydrocarbons
(19.92%), phencls (6.1%) and monoterpenes (4.,71%). Its compo-

sition is distinctly different from those of the previously
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Table(1ly: Major components of Cthe essential oil of the fruits
of Torilis arvensils.

EE?R Componentcs tR{min.} RE Relative percent
) CW-20M composition
Mapnaoterpene hvdraocarbons (4, 71%)2r
1 ~pinene 2 .20 1034 0.79
2 camphene .86 1080 Q.03
3 B-pinene 2493 1121 2.86
& sabinene 3 .05 1128 0.Go
5 mvrcenes 3.55 1161 Q.28
S UnKII0WI 3 .90 1192 .07
7 limonernes & .17 1208 0.10
8 A-phellandrene L. 24 1213 0.20
g p-cymene 5,30 1274 .21
13 terpinolane 5. 94 1290 .11
sesqgliterpene hvdrocarbons (19,32%)l-----~-------—-----7= 700"
1% x—viangene 11.97 1482 0. 40
12 unknown 12.04 1484 QL 24
13 unkKnown 14 .82 1554 .35
) B-gurjunene 15.78 1577 G.70
15 B-carvophyvllene 16.07 1584 5.47
16 LD DOWTL 16.19 1586 0.31
17 NK I OWD 16,33 1389 0.10
18 Qa-phumul ene 18.90 1657 1.21
19 rrans-d-farnesene 19,56 1674 1.47
20 BNKNOWN 21.41 1717 .33
= ULKDOWD e . LE2: 0.45
22 -hnl1sabolene =21 .94 1729 6.78
23 cehisabolene 22.39 1750 1.36
54  &-cadinene 23 50 1762 a.30
25 3-cadinene 23, 83 1769 Q.43
Phenols (6. 1% - e e e e e s mm s e - m S-S S S S S m e T T T T
26 crasol 29 .55 1899 2.01
27 UNKNOWT? 31.63 1951 n.29
25 NNk own 35.10 2039 .15
29 Lhvmol 37.67 2106 3.65
oxvgenated sesguiterpenes (64 ,22%):-----—----=--—"-- - o ssooomemses
30 unknawn 43 .92 =269 0.49
31 unknown 45 .39 23049 1.02
2 UNKnown A6 . HY 23549 52.892
23 uniEnown L5 . A8 2393 Q.76
34 unknown 49 40 2415 3 .24
35 unknowrn Bl. Dl 2480 Q.a3
36 UnKNown 52.23 2501 A& . BT
37 unKnow 53.29 2532 0.67
studied European gnes{4). The oil is dominated by an oxvgenated

sesgni terpene ftR,aE.SQ; RI,2349} having the same MS pattern of

the major component reportad before in the studied speciesl{al.
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It constizutes about S3% of the o0il composition. It 1s accom-
panied by significant amounts of A-bisabolene (6.78%), B-caryvo-
phyvllene {(5.4%7%), two unidentified oXvgenated sesguiterpenes

(T o,%49.40,52.23; R,,2416,2501; 2.24%,4.6Y%), thymol (3.65%3%, B-
pinene (2.86%) and cresol (2.01%>). However, carotol and bi-
phenvl, the ¢only previously identified components in this genus,

could not be traced in the present study.

B- Coumarins and flavonoids:

From the fruit ether extract of Torilis arvensis.? coumarinie

compounds 1,283 were isolated and their structures were estab-
iished as bergapten, xanthotoxin and scopoietin from their
phvsico-chemical properties and spectral data (Table 2 as well

as hv comparison with authentic samples.

Table (Z}): Phyvsico-chemical properties and spectral data of the

isolated coumarins.

Compound< 12 compound 2 Compound(3:;
crvstal form fine needles fine needles fine needles
PﬁE.—CHC}.3 P.E.*CHCIq EtDAC-CHSDH
2.8 (2:83) (8:2)
m.p. L°Ch 1837-189 l4a-147 204 -206
Rfﬁsilica,CHCljJ 0.34 0.74 .34
Fiuorescence vel-gr or-vel bi-mau
CUV,3I6enm!
UV{CHBGH.nm} 221,249,268, 2154247 263 226,260,295
312 302 B InE
NaQCAc shift T — 244,273,390 ( ~47)
¢ m >
IR(KBr,Cm 1) 1730, 1630, 1740, 1635, 3330, 1700
1610, 1580, 1590, 1540, 1605, 13560,
1350 1500

P.E..petroleum ether: wel-gr, vellowish-green; br-vel, brownish-
waellow: bl-mau, biue-mauve.
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The ethyl acetate extract afforded 3 vellow amorphous com-
pounds Fl F &F gave ﬂositiﬁe tests for flavonoid glvcosides
{22). The Uv spectral data {(table 3) of F and Ez1ndlcated that
Chey are flavone in nature while those of Fsshﬂw unusual behav-

iour. Its minute quantity precluded further investigation.

Table(3): UV spectral data of the isolated flavonoids.

Shift in Amax tnm?

Compound Band Amax{nm)
(CH.OH)

3 s
NEDCHSJNEOAC NEOACfHBBOB ﬂlCl3 AICISfHCI
~ -
s 335 sy~ YRZ R *2i Tl
] 270 . . - .6 “7
Fl ——————————————————————— I e Tl
7 136 +56 ~ 40 -3 + 408 + 45
Ag
I1 =268 +7 +7 - +8 -8
[ 345 +4.0 +57 +24 +84 +39
3
[1 255 +8 +73 -4 ~19 ~18
Fq———————--**“--'"*-———**-; ————————————————————————————————————————— -
= I 349 -52 +35 +21 +7T7 +35
AQ
[ g +14% +17 ~7 L2 w2isy
I 363sh  -32  +15 v1 “ 4.6 +29
F3 G _
[1 330=sh - - ~7 ~-15 + 12

x, ilncrease in intensitvy; G, glvecoside; Ag, aglyvcone

>

UV-data of Flin Che different i1onizing and complexing rea-
gents{20] indicated that it is g flavone of apigenin tvpe with
blocked hydroxy at C-7. Mild acid hydrol?sisizl} of F,vielded
Lhe aglvcone in two steps indicating its bioside nature. The
monoside intermediate and the aglvcone isolated after complete
acid hvdrolyvsis proved, through COo-chromatography with auth-
entic samples, to be respectively identical with apigenin-7-o-
glucoside and apigenin. Glucose was the only detected sugar
in the hydrolysate indicating that Flis apigenin-7-o-diglu-

coside

szas found to be a flavone of luteolin tvpe with blocked
hyvdroxv at C-7. It was identified as luteol in-7-o-glucoside,
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1

previously reported 1n Torills species, by comparison with

authentic sample.

Mpreover, crystalline masses were deposited from The con-
contrated and refrigerated aguecus mother liguor remained
after extraction with ethyvl acetate. Repeated crystallization
from methanol-water {(1:1) afforded shiny needle-shaped cry-
stals (2.632g>, Mm.p. 163-166°C, It is soluble in water, hot
methyl and sthy! atcochels, sparingly sSeluble in cold ones and
reduces RKMnG, sSoiution. [t was identified as D-mannitol by

m.p. and IR comparison with authentic sample.
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