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SUMMARY

Essential oils were prepared by hydrodistillation
from the fruits of ninc plants belonging to family
Umbelliferae. These plants are: Anethum graveo-
lens (dill), Apium graveolens (celery), Carum car-
vi (caraway), Carum copticum (ajowan), Corian-
drum sativum (coriander),Cuminum cyminum
(cumin), Foeniculum vulgare (fennel), Petroseli-
num sativum (parsley) and Pimpinella anisum
(anise). The percentage yield, specific gravity and
refractive index of each oil were determined.
Pharmacological study and LD, values of these

oils were also carried out,

The essential oil of coriander evoked a marked
analgesic activity in mice, while dill and anise oils
have significant antipyretic activities post-
administration in rats. Oils of coriander, celery,
parsley and cumin induced significant anti-
inflammatory activities 2, 3 and 5 hours post-
administration in rats. Parsley oil exhibited a pow-
erful antibacterial activity against all the tested
bacteria except Salmonella typhimurium. While
cumin oil produced a marked antifungal activity
against all selected strains of fungi.

INTRODUCTION

Most umbelliferous plants are popularly used as
spices and condiments e.g. coriander, cumin, dill,
celery, parsley and ajowan. They are also recom-
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mended as flavors in food and beverages e.g. fen-
nel, anise and caraway. They are reported to be
used as aromatic, stimulant, antispasmodic, seda-
tive, galactagogue, calmative and digestive drugs
(Chopra et al., 1956 and Boulos, 1983). Coriander
is used as aphrodisiac and in confectionery. Cara-
way and coriander are utilized as rubefacient,
anti-inflammatory and antirheumatic. Caraway is
also used as a lactagogue (Chopra et al., 1956).
Ajowan is used in diarrhea, colic, flatulence and
for treatment of cholera. Celery is recommended
as diuretic, diaphoretic, nerve calmative and for
treatment of bronchitis, asthma as well as for liver
and spleen diseases (Chopra et al., 1956). Cumin
is prescribed for treatment of dyspepsia, diarrhea
and in snake bites. While anise is used for treat-
ment of flatulence, colic and as diuretic. Dill is
also used as diuretic and its infusion is calmative

- for stomach pains and its decoction as antipoison

(Boulos, 1983). Fennel is used as stomachic, ex-
pectorant, aphrodisiac and appetizer. Parsley is
utilized as diuretic and its decoction is used in the
morning as anthelmintic (Boulos, 1983).

The petroleum ether and chloroformic extracts of
ajowan showed a moderate spasmolytic action on
the isolated rabbit's intestine (Haggag, 1971). The
diuretic activity of the ethanolic extract and vola-
tile oil of dill was carried out on dogs (Thabet,
1990). It showed that the urine flow was increased
in doses which produced no effect or slight drop
of blood pressure. Aqueous extracts of celery
showed a significant anti-inflammatory activity
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(Lewis et al., 1985).
The aim of this work is to determine the safety of
the essential oils of the previously mentioned um-

belliferous fruits and also to study their other pos-
sible pharmacological effects.

MATERIAL AND METHODS

Plant Material:

The dried ripe fruits of Anethum graveolens L.,

Apium graveolens L., Carum carvi L., Corian-
drum sativum L., Foeniculum vulgare Mill., Petro-

selinum sativum Hoffm. and Pimpinella anisum L.
were obtained - in June 1992- from plants culti-
vated in the Experimental Station of Medicinal
Plants (ESMP), Department of Pharmacognosy,
Faculty of Pharmacy, Cairo University at Giza.
While the fruits of Carum copticum L. and Cumi-
num cyminum L. were obtained from the local
market. in June 1992. Their identity was kindly
confirmed by Prof. F.M. Soliman, Department of
Pharmacognosy, Faculty of Pharmacy, Cairo Uni-
versity.

Preparation of the essential oils:

The oils were prepared by hydrodistillation
(Egyptian Pharmacopoeia, 1984) of the dry fruits.
The volatile distillate in each case was dried and
submitted for investigation. Their percentage
yields, refractive indices and specific gravities
were determined.

Biological screening:
In all pharmacodynamic assays a 9:1 emulsion of
each essential oil with Tween 80 (10 % ) was ad-

ministered. The tested dose was set based on 1/20
of the calculated LD50 for each essential oil.

A- Acute Toxicity:

1. Determination of Median Lethal Dose
(LDSUJ:

The LDg, of the essential oils were determined in
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mice using the procedure described by Kerbef
(1941).

B- Pharmacological effects:
1- Analgesic effect:

This experiment was carried out as described DYy
Okun et al., (1963). Fifty five mice of both sexes
weighing from 2025 g were divided into 11
groups of 5 mice each. The first group served as
control. Group 2 was orally administered acetyi-
salicylic acid (ASA) (Aspirin® Bayer Co., Ger-
many) in a dose of 50 mg/kg b.wt., active ASA
and served as a standard. The other nine groups
were orally administered essential oil emulsion of
each of coriander, caraway, fennel, dill, celery,
anise, parsley, cumin and ajowan oils in a dose of
37.5, 41.25, 26.25, 18.75, 33.75, 28.75, 21.25,
21.75 and 28.75 mg/kg b. wt., respectively. After
30 min, each mouse was intraperitoneally injected
with 0.25 ml of a suspension of 0.2 mg/ml of o~
benzoquinone in water. Meanwhile, mice were
observed for writhing at 1, 2, 3 and 5 hours pest-
administration. Animals devoid of writhing im
each group were recorded and the analgesic pe-
tency of the tested essential oils were determined
as % protection against writhing.

2- Antipyretic effect:

Fifty five mature albino rats of either sexzs
weighing 180-200 g were divided into eleven
groups and are made hyperthermic by subcutane-
ous injection of 12 % yeast suspension (1 ml/’kg
b.wt.) as described by Teotine et al. (1963). After
15 hours, the temperature of each rat was record-
ed. The first group was left as a control while the
second group was orally administered ASA in 2
dose of 50 mg/kg b.wt. and left as a standard. The
other nine groups were orally administered essea-
tial oil emulsion of each of coriander, caraway,
fennel, dill, celery, anise, parsley, cumin and
ajowan in a dose of 37,5, 41.25, 26.25, 18.75,
33,75, 28.75, 21.25, 21.75 and 28.75 mg/kg b.wa..
respectively. The rectal temperature of each raz

was then recorded at 1, 1.5, 2.5 and 3.5 houss
post-injection.

3. Anti-inflammatory effect:
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The method of Domenjoz et al. (1955) which de-
pends on induction of pedal inflammation in the
rat Paw, was adopted. Fifty five mature rats of ci-
ther sexes (225-250 g b.wt.) were divided into
cleven groups, 5 animals each. In all rats, pedal
inflammation was induced by subcutaneous injec-
ion of formalin (0.05 ml, 4 %) in the right paw.
At the beginning of the experiment the thickness
of the left paw was measured in mm. Thereafter,
the first group was kept as a non-treated control.
While the second group was orally administered
phenylbutazone (oxyzone®, El-Nile Co., Egypt)
in @ dose of 15 mg/kg b.wt. The other nine groups
were orally administered the essential oil emul-
sions at the same doses as described in the antipy-
retic effect. At 1, 2, 3 and 5 hours post-
administration of the tested oils, the thickness of
paws in all groups was measured using skin cali-
ber. The mean response (increase in the paw
thickness after pedal inflammation) for each

group was calculated.

4. Antimicrobial effect:

The antimicrobial activity of the tested essential
oils was studied in vitro, against two Gram posi-
tive bacteria (Staphylococcus aureus and Strepto-
coccus pyogen), 4 Gram negative bacteria ( Esche-
richia coli , Salmonella typhimurium,
Pseudomonas aeruginosa and Proteus mirabilis)
and 4 fungi (Penicillium notatum, Aspergillus ni-
ger, Aspergillus fumigatus and Microsporum ca-
nis). These microbial strains were obtained from
the Microbiology Department, Faculty of Veteri-
nary Medicine, Cairo University. Different con-
centrations of each oil (0.1, 0.5, 1.0, 10, 20, 40,
80, 100 and 200 mg/ml) were prepared in 10 %
aqueous solution of Tween 80 as a vehicle. The
bore method described by Cooper and Woodman
(1946) was used for determining the antimicrobial
activity, while the agar plate dilution technique as
described by Robell and Lamb (1953) was adopt-
ed for antifungal activity. The plates containing
different concentrations of the tested oil with ei-
ther bacterial or fungal strains were incubated at
37°C for 24 hours with bacterial strains or at 27°C
for 7 days with moulds. The effect was deter-
mined by measuring the inhibition zones in mm
for each concentration after the respective incuba-

tion pCTiOdS.

Vet.Med.J.,Giza.Vol.42,No.3(1994)

Statistical analysis:

Data were statistically analyzed by Student's "t"
test and Analysis of Variance (L.S.D) using com-
puterized program of SAS (Cary, 1982) for
means. The data of Protection % against writhing
for analgesic activity are transformed according to

Arcosine or Angular transformation (Steel and
Torrie, 1980).

RESULTS AND DISCUSSION

The percentage yields of the essential oils of
ajowan, anise, caraway, celery, coriander, cumin,
dill, fennel and parsley were 0.98, 1.12, 1.62,
0.48, 0.29, 5.09, 1.59, 0.98 and 0.83 % respective-
ly (Table 1). The specific gravity and refractive
index of each oil were also determined (Table 1).
These data are significant criteria for the identity
and purity of these oils.

The results showed that the LD sq of essential oils
of coriander, caraway, fennel, dill, celery, anise,
parsley, cumin and ajowan in mice when given
orally were 750, 825, 525, 375, 675, 575, 425,
435 and 575 mg/kg b.wt. respectively. The main
symptoms of toxicity were characterized by colic
pain, marked depression, shallow and slow respi-
ration which ends with death. Thus, these essen-
tial oils are safe and non- toxic. (Buck elal. 1976).

From Table 2, oral administration of coriander oil
to mice induced a higher protection percentage
against writhing. While other oils produced a low-
er protection after their administration. ASA in a
dose of 50 mg/kg produced a marked analgesic
activity as recorded in Table 2. Thus, the fruits of
coriander and their essential oil are recommended
as analgesic drug to relief pain. This result ex-
plains its use as sedative in folk medicine.

From Table 3, it was found that the essential oils
of dill and anise have a significant antipyretic ef-
fect when given orally to rats in doses of 18.75
and 28.75 mg/kg b.wt, after (1, 1.5 and 2.5 hrs)
and (1 and 1.5 hrs) of their administration, respec-
tively. ASA induced a marked antipyretic effect in
a dose of 50 mg/kg after 1, 1.5, 2.5 and 3.5 hours
post-treatment. The small doses of essential oils
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Table 1:

Afele et af.

al the umbelilercus essential cils

Percentages yields, specihic gravities and relracuive indicos

Essential od Percentage” Specilic Raolractive
gravity™ ingex"’

Corianger 0.29 0.0B39 1.46134
Caraway 1.62 0.0081 1.48347
Fennel 0.98 0.97, 1.53527
Dl 1.59 0.9G99 1.49537
Celary 0.58 1.0005 1.49535
Anise 1.12 1.0043 1.55323
Parsley 0.83 0.9384 1.50130
Cumin 5.09 0.9263 1.50232
Ajowan 0.38 0.9227 1.48636

* Average ol three determinations.
** Average of four determinations.
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Table 5: Antibacterial activity of different concentrations of essential oils .

Swamn ol [Concentralwoms) .__llﬁlllll.'ll‘l' ol inhibilion Zones in mm {llll'n'll'l ! SI‘:]
baciena ol oul (mgml) | Conander | Caraway Fennel oil Celery Anise Parsley Curnin -.ll.nw.n
Escherichia W 0 0 0 0 0 0 19.20:0.97 0 0
coll R 1520050 0 0 0 121,204 0.50 0 10401040 0 0
L0 1000005 J'.:mlui!‘-r 0 0 15200 0,54 0 1420097 0 0
n _S0p00040 | 15000045 0 146002 | 1620020 0 16201020 0 0
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U 140196 | zoe0a? | 0007 0 145,00 0.55 0 0 0 0
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w [ 1] 0 [\ 0 0 0 0 0
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pa ] T30 0 0 W0 | £200:085 0 20202058 | 21 £0:040 [i]
| ™ 0 0 11800 97 0 0 0 0 0 0
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Table 6: Antifungal activity of different concentrations of essential oils -
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of dill and anise which produce a significant anti-
pvretic effect relative to that of ASA favour their
vse for this purpose.

Orzl administration of essential oils of coriander,
celery, parsley and cumin to rats induced a signifi-
cznt anti-inflammatory effect at 2, 3 and 5 hours
pest-administration. Also the essential oils of car-
zway, anise and ajowan induced a significant anti-
inflammatory effect at 3 and 5 hours post-
administration. While essential oil of fennel pro-
duced a significant effect at only 3 hours post-
administration (Table 4). Phenylbutazone in a
dose 15 mg/kg b.wt. induced a significant anti-
mflammatory effect as it reduced the thickness of
inflamed paw at 1, 2, 3 and 5 hours posl-
administration. The effect was comparable to that
induced by standard phenylbutazone (15 mg/kg).

Vet.Med.J.,Giza.Vol.42,No.3(1994)

This anti-inflammatory effect may be due to the
presence of terpenoid constituents in the essential
oils. Similar findings were reported for the use of
celery extracts, in folk medicine, for treatment of
rheumatic pains (Tutin 1968; Usher 1974 and
Leung 1980). Moreover, Lorenete er al. (1989) re-

rted that the essential oil of Bupleurum frutico-
sum (Umbelliferac) showed a potent anti-
inflammatory activity which can be in part attrib-
uted to the two major components, a- and p—
pincnes. Although the presence of thymol and car-
vacrol, as minor components potentiated the ac-
tion of these hydrocarbons. In conclusion, all the
tested essential oils except those of dill and fennel
showed a good antiinflammatory activity. Thus,
they can be utilized for treatment of rheumatic in-
flammations.

91

CamScanner = Wigd 4> gwaall


https://v3.camscanner.com/user/download

ALYl et al.

From Table S, it was found that the essential oils
of parsley, coriander, celery and caraway inhibit-
ed the growth of £. coli, while fennel, coriander,
caraway and celery essential oils are active
against S, ryphimurium. The essential oil of par-
sley showed appreciable activity against P, aeru-
ginosa and P. mirabilis, while parsley, celery, co-
nander and cumin oils showed an inhibitory
activity against S. aureus. Morcover, fennel, par-
sley and celery essential oils showed some reduc-
tion of the growth rate of S. pyogen. Whereas, the
essential oils of anise and ajowan had no observa-
ble effect on the activity of all investigated bacte-
ria. The oil of parsley is thus, the drug of choice
for treatment of infections caused by E. coli and S.
aureus. While the oil of fennel is recommended
for infections caused by S. typhimurium and §.

pyogen.

From Table 6, it is concluded that the essential oil
of cumin exhibited a powerful antifungal activity
against all selected strains of fungi. This explains
its use in folk medicine as antidiarrheal drug. The
essential oils of celery and parsley produced a
moderate antifungal activity. While the other oils
showed no antifungal activity against all selected
strains of fungi. Oil of cumin can be utilized for
treatment of dermatophytosis as well as other in-
fections caused by the tested fungi.

In conclusion, our results demonstrate that essen-
tial oils of ( coriander ); (dill and anise) and ( cori-
ander, celery, parsley and cumin) can be recom-
mended for successful treatment of pains, fever
and inflammation, respectively. In addition, par-
sley and cumin oils could therapeutically be used
for the treatment of various infections caused by
selected bacteria and fungi, respectively.
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