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ENHANCEMENT OF THE CHEMICAL COMPOSITION AND
THE YIELD OF ANISE SEED (Pimpinella anisum L.) OILS AND
FRUITS BY GROWTH REGULATORS

2]

Ei-Hady', S.

ABSTRACT

Field experiments for two seasons were conducted to study the effect of spraying
the growth regulators GA; at 0, 50, 75 and 100 ppm and Kinetin at 0, 25, 50 and 75
ppm separately at pre-flowering and pre-setting stages, on the yield and oils quality
of anise plant seeds. Fruit yield, essential and fixed oils percentage in addition to
their physical and chemical properties were determined. The main components of
seed oils were investigated by gas chromatography (GC). The results reveal that,
GA; at 50 and 75 ppm and Kinetin at 25 and 50 ppm, increased the dry seed yield
and the essential oil percentage significantly, while the total lipids percentages were
slightly influenced. The acid number of anise seed fixed oil increased at the high
doses of applied growth regulators, while the ester, saponification, iodine and perox-
ide were around control values. GC chromatographic analyses of anise fixed oil
were not influenced by the growth regulator treatments. GA;y at 100 ppm increased
the saponification value of essential oil, while all concentrations of GA; in addition
to kinetin at 25 and 50 ppm significantly lowered the acid value concomitant with an
increase in ester and saponification values. GC analysis of anise essential oil mani-
fested anethol and methyl chavicol as main constituents; also both the treatment with
GA; at 50 ppm and kinetin at 25 and 50 ppm increased the major constituent anethol

at different extents,
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chromatography (GC)
INTRODUCTION

Anise is one of the medicinal and aro-
matic plants cultivated in Egypt and some
European countries, which reputed to
posses several medicinal properties. It is
an annual herb, with an erect, cylindrical,

cal, striated, smooth stem, arising to the
height of 50 ¢m. The dried ripe fruits
known as anise and/or aniseed are the
part used in traditional medicine as they
contain up to 3.5% essential oil, of which
anethol is represent the major constituent
(Mahrar, 1967). Regulation of the con-
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ditions that limit the growth of plant
should be useful in conirolling terpenes
accumulation (Calve and Sanchez,
1993). Moreover, Mahmoud e a/ (1996)
found that GA; application stimulate
plant growth. Also, treated sweet basil
with GA; IAA and kinetin individually at
50 ppm after two weeks of transplanting
enhance plant growth. However, GA;
treatment decreased oil percentage while
IAA and Kinetin promote it. Also, Ben-
dari et al (1995) noted that (Ocimum
basilicum L.) plants when sprayed 3 times
with 100 ppm GA;, showed an increase
in growth parameters and oil percentage.
Farooqi ef al (1996) observed that, the
highest essential oil percentage and the
yield resulted at flowering stage, were
enhanced by the applications of kinetin
(10 or 20 ppm) and GA; (50 ppm), in
addition to a significant increase in dry
weight production. Application of 250
ppm GA; to shade grown plant (Patchoui:
cv. Johor), improved most of growth Pa-
rameters, photosynthetic pigment con-
tents and essential oil yield (Misra,
1995). Kurapov ef af (1999) studied the
phytohormonal balance and components
of the essential oil in 5 varieties of pep-
permint {Mentha piperita) during vegeta-
tive growth over a 3-year period. They
concluded that, there was a relationship
between concentration of menthol, men-
thyl acetate and menthone in the essential
oil on one hand and the content of GA;
and ABA in the leaves on the other hand.
Treatment of plants with the growth regu-
lators, which inhibited endogenous gib-
berellins synthesis, stimulated the synthe-
sis of menthol, menthyl acetate and/or
ABA. Binder and Abou Mandour,
(2000) treated Melissa officinalis L. with
10 mg benzy! adenine/liter and they
found an increase in the oil percentage

from [.3-to 2.4-mg/g dry weight. They
emphasized also that ABA treatment re-
duced the accumulation of monoterpenes
and enhanced sesquiterpene synthesis.
Sarwat and El Hady, (2000) found that,
treatment with GA; at pre-flowering time
foillowed by ABA at pre-setting time on
caraway plants increased the essential oil
percentage. Their application signifi-
cantly increased the major constituent
(carvone) of the essential oil by 29.01%
{from 63.24% t0 92.25%). '

The objectives of this study are to
evaluate the effect of GA; and kinetin by
spraying them separately at different con-
centrations on anise plant (Pimpinelia
anisum L.} at pr-flowering and pre-setting
times aiming to improve the content of
both fixed and essential oils together with
their chemical compositions in the anise
seeds.

MATERIAL AND METHODS
1. Materials

1.1. Plant Material: Anise seeds
{(Pimpinella anisum L) were obtained
from the Medicinal and Aromatic Sec-
tion, Horticulture Research Center,
Dokki, Ministry of Agriculture, Cairo,
Egypt.

1.2.Chemical Material: Gibberellic
acid and Kinetin were obtained from
SIGMA Chemical Company.

2. Methods

2.1, Field Experiments: The field ex-
periments have been conducted at the
experimental farm of the research center
for tow seasons. The anise plants were
cultivated in October after the field had
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been preépared for planting as recom-
mended by El-Tantawy ef al (1992). The
plants were twice sprayed with GA, at 0,
50, 75 and 100 ppm and kinetin at 0, 25,
50 and 75 ppm at pre-flowering (Decem-
ber), followed by spraying with the same
concentrations of growth reguiators at
pre-setting stage (February). Seeds were
gathered at maturity stage (June} then
subjected to chemical analysis.

2.2, Chemical analysis: Grains of an-
ise were crashed; crude fat was extracted
using diethyl ether through Soxhlet appa-
ratus, while the essential oil was extracted
by steam distillation according to A. O.
A, C. (1990).

2.2.1. Physical and chemical
properties of cils: The physical and
chemical properties of the oil were meas-
ured as foliow:

- Refractive index according to Jacobs
(1959).

- Specific optical rotations were measured
by Hilgerpolarimeter.

- Acid, Saponification, Ester, peroxide
and lodine values according to
AO.AC. (1990).

Data represented means and standard
deviation for three replications. Statistical
analysis has been carried out according to
Snedecor and Cochran (1980).

2.22. Gas
analysis (GC) of oils

Chromatographic

2.2.2.1. Fatty acids elucidation
and percentage: Fatty acids methyl esters
derived from crude oil were analysed
with Shimadzu GC-14A Gas Chromatog-
raphy on 30-meter (0.32-mm) glass capil-
lary column coated with (OMEGA WAX
320) equipped with (FID) detector. Injec-

tion and detector temperature were
230°C, temperature program was 100 °C
increased by 7 °C/min till 191 °C and stili
for 31 min. Fatty acids percentage were
expressed as percentage of total fatty acid
methyl esters. The authentic samples of
fatty acids methyl esters were also in-
jected under the same conditions for the
identification of faity acids.

2.2.2.2. Essential oil elucida-
tion and percentage: A Varian Model
3700 gas chromatograph equipped with
FID investigated the essential oil. Glass
column OV 101-W-HP 80/100, coated
with 15% PEGA was used. Oven tem-
perature was increased by 15 °C/min.
from 100 °C to 220 °C and then isother-
mally for 40 min. Detector and injector
temperature were 250 °C and 230 °C re-
spectively. Gases flow rate was 17, 30
and 300 ml/min. for N,, H, and air re-
spectively. The authentic samples of
anethol, methyl chavicol, anisaldehyde,
carvacrol, limonene, linalool and a-
pinene were also injected under the same
conditions for identification of constitu-
ents of the anise essential oil.

RESULTS AND DISCUSSION

1. Fruit yield, essential oil and crude
lipids concentrations

Data listed in Table (1) demonstrate
the effect of growth regulators GA; at (0,
30, 75 and 100 ppm) and kinetin at (0, 25,
50 and 75 ppm) on dry seed yield, essen-
tial oil concentration and total crude lip-
ids percentage of anise crop.

1.1, Air dried fruit yield : It is obvi-
ous from the obtained data that the treat-
ment with GA; at 50 ppm showed slight
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Table 1. Effect of GA; and Kinetin on dry fruit yield, essential oil and total crude lipids
percentage of anise (Pimpinella anisum L.)

First Season Second Season
Treatrnent ?rtlg/?:ﬂi Essenﬂt/la} oil ;Il.::da: ?rgj?y?:ﬁi Esser;;l;al oil Totaf%ljipids
I;ff ;‘l‘j M+SD ;/DSD fdgfg‘é M:SD  M%SD
682.5 3.40 14.0 696.3 345 14.3
Control
£75.7 +0.130 +£0.19 £71.7 +0.083 0,15
GA,; 690.5 570 1920 682.1 5737 188"
50 ppm +84.3 £0.15 +0.37 +825 +0.098 +0.27
GA,; 525 ™ 52777 1833 "™ 611.0 539" 187
75 ppm +90.8 +0.052 +0.45 +80.3 +0.075 +0.33
Ga, 546 3.20 1290 $5337 3.55 14.5
100 ppm  £874 +0.082 +0.028 +86.2 +£0.101 +0.10
Kinetin 693 460" 14.60 7335 439 152°
25 ppm +69.7 £0.02 +0.023 £623 £0.030 +0.16
Kinetin 745.5 570" 14.50 768.2 5717 15.1
50 ppm +£923 +0.043 +£0.112 +871 £0.020 +0.011
Kinetin 656 390" 1190~ 676.3 3.31 124
75 ppm +88.2 +0.063 +0.028 +86.5 £0.55 +0.031

- GA,; and Kinetin sprayed for two times at both pre-flowering and pre-setting.
- Vajues represented means of triplicate analysis.
- M % SD = Mean and Standard Deviation (P< 0.03).

variations around coatrol values while a
marked decrease was observed at 75 ppm
(23% for 1" season) and at 100 ppm
(12.25% for 2™ season). Also at 100 ppm
(19.9% for 1** season and 20.5.8% for 2™
season) were obtained. Kinetin treatment
at 25 and 56 ppm showed a slight in-
crease, which did not exceed than 9.23%
I* season and 10.32% 2™ season.

1.2. Essential ¢il percentage: It is
clear from the data presented in Table (1)
that there was a significant increase in the
essential oil percentage induced by GA;

treatment at 50 ppm (67.6% for 1" season
and 66% for 2™ season) also at 75 ppm
(55% for 1¥ season and 56.23% for 2
season). The same trend was observed
with kinetin treatment at 50 ps)m (67.6%
for 1™ season and 65.5% for 2™ season).

1.3. Total crude lipids percentage:
Concerning with total crude lipids con-
centrations, data reveal that the treatment
with GA; at 50 ppm showed an increment
(37.14% for 1% season and 31.46% for 2™
season) also at 75 ppm (30.92% for 1"
season and 30.76% for 2™ season). On
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the other hand, kinetin treatment at both
25 and 50 ppm resulted in no significant
increment, while at 75 ppm kinetin treat-
ment decreased the total lipids percentage
(18.5% for 1* season and 18.4% for 2*
season). However, these results are in
agreement with those obtained by Mah-
moud er al (1996) who found that GA;,
TAA and kinetin at 50 ppm stimulated
sweet basil (Osimum basilicum L)
growth. Also Bendari et af {1995) stated
that GA; treatment increased the growth
parameter and oil percentage of the same
plant. On the other hand Farooqi et al
{1996) found that kinetin treatment at (10
or 20 ppm) on Artemisia annua L, in-
creased essential oil percentage and yield.
They also fond that GA; at 50 ppm in-
duced an increase in essential oil yield
and a significant increase in dry weight
production.

It could be deduced from these ob-
tained data that GAj at both concentra-
tions (50 and 75 ppm) also kinetin at (25
and 50 ppm) increased the dry seed yield
and the essential oil percentage signifi-
cantly, while the total lipids percentage
was slightly affected.

2. Effect of growth regulators on the
chemical properties and fatty acids
composition of anise seed fixed oil

2.1. Chemical properties of anise
seed fixed oil : Data presented in Table
(2) show that the acid number of anise
seed fixed oil increased significantly due
to application of GA; at 100 ppm (1.80 vs
1.10 for 1* season and 1.87 vs 1.15 for
2™ season) while kinetin showed around
control values. No general trend could be
concluded conceming the role of the ap-
plied growth regulators on the acid value
of anise seed fixed oil. It could be de-

duced that the growth regulators under
investigation affected the secondary me-
tabolism of the plant, co-related to the
total percentage of the short chain free
fatty acids as shown in Table (3 and 4).

- At the same time, the obtained data listed

in Table (2) show also that, the ester, the
saponification, the iodine and the perox-
ide values were not significantly changed
by the application of the investigated
growth regulators for the two seasons.

The present study concentrated on the
evaluation of the quality of anise fixed
and essential oils in the second season
yield, since, data obtained from the 1*
season were confirmed by those obtained
from the 2 season,

2.2. Fatty acids composition : One of
the criteria for the determination of the fat
quality is the percentage of the essential
fatty acids (poly unsaturated fatty acids)
1.e. linoleic, arachidic and lignoceric ac-
ids as well as oleic as unsaturated fatty
acid which represent the common unsatu-
rated fatty acids in cils. The importance
of these essential fatty acids are arising
from their role in diet to prevent fatty
acids deficiency, which related to skin
dryness, poor hair growth and its low rate
growth (Kinsella, 1987).

GC of fatty acids methy! ester derived
from anise seed fixed oil, are reported in
Table (3 and 4) including the identified
fatty acids existing in the anise seed fixed
oil in relative concentrations, The GC
analysis revealed that, the predominant
fatty acids in anise seed fixed oil are
oleic, linoleic and palmitic acids. Based
on the data obtained from the GC analysis
(Table 3), other fatty acids, myristic,
stearic and arachidic acids were recog-
nized as a minor constituents of anise
seed fixed oil in the untreated and treated
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Table 2. Effect of GA; and Kinetin on the Chemical Properties of Anise (Pimpinella anisum L.) Seed Fixed Oil in Two

Seasons
First Season Second Season
Treatment Acid value Ester Sapon. lodine Peroxide Acid value Ester Sapon. lodine Peroxide
M+ SD value value value value M+ SD value value value value
M £ SD M SD M+ SD M+SD Mz SD M= SD M SD M+ SD
Control 1.10 177.16 178.26 87.0 7.60 1.15 179.73 178.59 89.23 7.91
* + + * + E + + + +
0.000051 1.625 1.243 1.437 0.00031 0.000031 1.598 1.387 1.277 0.000088
GA; 120° 177.14 178.34 88.5 n° 1.21 176.15 177.47 87.66 7.85
50 ppm * + + + + + + + + +
0.00003 1312 1.258 1.298 0.00032 0.000038 1.234 1.511 1.452 0.00044
GA;3 130" 176.99 178.59 90.5 782" 153" 175.87° 178.60 89.93 715"
75 ppm £3 + + + + + + + + +
0.00028 0.731 1.101 1.375 0.00020 0.00034 1.351 1.623 1.337 0.000073
GA; 1.80 " 177.01 178.81 93.3 782" 1877 179.34 179.73 95.40 " 7.83
100 ppm £3 £3 + + + + + + + +
0.00013 1.243 0.981 1.285 0.0020 0.000151 1.587 1.223 1.226 0.00037
Kinetin 140" 176.07 177.47 958" 790" 1.24 17534 ° 177.43 83.75° 7.88
25 ppm + + + + + + + + + +
0.00032 1.253 1.015 1.363 0.00021 0.000022 1.187 1278 1.663 0.00054
Kinetin 099" 177.10 178.09 87.0 1.50 1.23 176.33" 176.32 89.22 832"
50 ppm + + + + + + + 1.445 + + +
0.00001 1.113 1.187 1.255 0.00036 0.000077 1.488 1.276 0.000037
Kinetin 1.20° 176.38 177.58 990" 894 144" 178.57 179.37 10359 844"
75 ppm + + + + + + + + + +
0.00011 1.258 1.231 1.511 0.0010 0.000037 1.543 1.337 1.556 0.00019

- Values represented means ol triplicate analysis
- M £ SD = Mean and Standard Deviation (P< 0.05)
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Table 3. Relative amount of anise seed fixed oil constituents from GC of control and
treated plants with GA; at pr-flowering and pre-setting times (data obtained
from the second season)

Peak GA, GA; GA,
No Components Controi 50 ppm 75 ppm 100 ppm
1 Caprylic acid 0.00 1.04 1.66 0.40
2 Unknown (a} 0.00 0.28 0.00 0.00
3 Capric acid 023 1.06 0.00 0.00
4 Lauric acid 0.56 4.99 0.00 £.95
5 Myristic acid 2.32 6.08 2.73 1.86
6 Unknown (b) 0.12 0.00 0.00 0.00
7 Unknown (¢} 0.51 0.50 0.99 0.00
8 Unknown (d) 013 0.00 0.0G 0.00
9 Palmitic acid 13.5 9.42 13.16 14.47
10 Urtknown (€) 0.88 0.00 0.00 0.00
11 Unknown (f) 0.5t 0.00 0.30 1.72
12 Stearic acid 2.10 0.00 1.68 1.90
13 Oleic acid 55.74 54.74 54.40 53.17
14 Linoleic acid 19.86 21.19 2428 24.53
15 Arachidic acid 0.60 0.70 0.80 0.00
16 Lignoceric acid 2.94 0.00 0.00 0.00

Table 4. Relative amount of anise seed fixed oil constituents from GC of control and
treated plants with Kinetin at pr-flowering and pre-setting times (data obtained
from the second season)

Peak Kinetin Kinetin Kinetin

No Components Contro} 25 ppm 50ppm 75 ppm
T Caprylic acid 0.00 0.00 0.00 0.00
2 Capric acid 0.23 0.00 0.00 0.00
3 Lauric acid 0.56 0.00 1.06 0.00
4 Myristic acid 232 0.40 2.07 1.40
3 Unknown (a) 0.12 0.00 .00 0.00
6 Unknown (b) 0.51 0.00 0.00 0.00
7 Unknown (c) 0.13 0.00 0.00 0.00
8 Palmitic acid 13.3 5.18 13.20 8.87
9 Unknown (d) 0.88 0.00 0.00 0.00
10 Unknow (e) 0.51 1.77 0.74 0.97
11 Stearic acid 2.10 0.00 2.98 0.88
12 Oleic acid 55.74 67.51 53.83 64.88
13 Linoleic acid 19.88 25.14 19.37 22,70
14 Arachidic acid 0.60 0.00 0.00 0.30
15 Lignoceric acid 2.94 0.00 1.75 0.00
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plants with GA;, while capric and lig-
noceric fatty acids were disappeared. The
same trend was observed in the data ob-
tained in Table (4) dealing with the plants
treated with kinetin

The effect of exogenous GA; on the
fatty acid compositions could be observed
in Table (3) where at 50 ppm the relative
amount of capric, lauric, myristic and
linoleic fatty acids increased, while
palmitic, stearic and lignoceric fatty acids
were decreased. On the other hand, at 75
and 100 ppm of GA,; tweatment the
amounts were normal around the control
values. A same trend was deduced from
the data presented in Table (4) when the
plants were treated with kinetin.

Based on the obtained data, it could
be concluded that, the chemical proper-
ties and fatry acid composition of anise
seed fixed oil from untreated and treated
plants with growth regulators under in-
vestigation were rather analogous to gach
other in the major essential components
confirming the role of growth regulators
on the secondary metabolism of the
plants.

3. Effect of growth regulators on physi-
cal and chemical properties of anise
seed Essential oil and its composition

3.1. Physical and chemicai proper-
ties of anise seed essential oil: Table (5)
represents the tnvestigated physical and
chemical properties of anise seed essen-
tial oil. The saponification value of the
essential oil extracted from seeds of
treated plants with 100 ppm GA; showed
an increment while the acid value of GA,;
treatment at 50, 73 and 100 ppm in addi-
tion to kinetin treatment at 25 and 50 ppm
were significantly lower than those of the

untreated anise plants concomitant with
an increment in ester and saponification
values as shown by all GA, treatments
and kinetin at 75 ppm treatment. Mean-
while, no significant differences were
observed in the refractive index. On the
contrary, significant differences were
observed especially at 75 ppm and 100
ppm for GA; and at 50 ppm and 75 ppm
for kinetin.

3.2. Composition of anise seed essen-
tial oil: Data summarized in Table (6)
show the effect of growth regulators un-
der investigation {GA; and kinetin) on the
terpenoids percentage of anise seed es-
sential oil. By following the major con-
stituents of anise seed essential oil e.g.
anethol, methyl chavicol and anisalde-
hyde, the data obtained expressed a rela-
tive increment of anethol at 50-ppm con-
centration of GA; and kinetin at 50 ppm
also.

However our results are in agreement
with those of Ghosh et al (1990) find-
ings, when they treated Palma rosa grass
with GA; at 50 ppm. They found that
GA; enhanced essential oil synthesis and
accelerated the synthesis of geraniol.
Also, EFKhateeb ef al (1991) empha-
sized that GA; treatment decreased terpe-
nols percentage in Ruta graveolens L.
plants. A relationship was found between
the concentration of menthol, menthyl
acetate and menthone in the essential oil
on one hand and the percentage of GA,
and ABA in the leaves of peppermint
plant on the other hand. Treatment with
GA; on peppermint plants inhibited en-
dogenous gibberellins synthesis and
stimulated the synthesis of menthol, men-
thyl acetate and menthone and/or ABA
{Kurapov et af 1999).
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Tabie 5. Effect of growth regulators GA; and Kinetin treatment at pre-flowering and
pre-setting times stages on the physical and chemical properties of anise seed

essential oil

Treament o TR Veke  vahe  vaee
Control +1.25 1.556 4.89 235 28.39
M+ SD +0.00063  +0.004 +0.076  +0.0042 0031

GA; 50 ppm +1.18° 1.553 297" 276" 3059
M+ SD +0.00082  +0.003 0065  +00078  +0.08]
GA; 75ppm  +1207 1.551 298" 279" 3088 "
M+ SD +0.00031  +0.0023 0014  +£00078  +0.080
GA; 106ppm  +1337" 1.550 321" 300077 332277
M<SD + 0.0024 = 0.00098 + 0.056 +0.0069 +0.025
Kinetin 25 ppm =~ +1.26 1.55% 301”7 23.21 2622 "
M+ SD +0.0087  £0.0011 0034  £00057  £0.067
Kinetin 50 pprz =~ +1.22" 1.554 312”7 21557 236777
M+SD +0.00097  +0.0029 +0.03 £0.0077  +0.032
Kinetin 75 ppm =~ + 138" 1.554 566" 3209 3675
M= SD +0.00087 +0.0076 20021 00066 =0.072
(P<0.05)

The effect of growth regulators under
investigation on anise seed essential oil
percentage could be summarized as fol-
low:

Spraying GA,; at 50 ppm gave an in-
crement of anethol percentage (10.4%)
concomitant with decrement of anisaide-
hyde percentage {68.5%) and slight effect
on methyl chavicol. The same trend could
be observed by the treattnent of kinetin at
50 ppm, which gave an increment of
anethol percentage (17.2%) concomitant
with a decrement (63.6%) of anisalde-
hyde percentage and methyl chavicol too.

Hence, the two investigated growth regu-
lators under the applied conditions (twice
and separately sprayed on anise plants at
pre-flowering time and at pre-setting
stages) are resulted in the increment of
the major constituent of anise seed essen-
tial oil {anetho!) on the account of the two
other major constituents (anisaldehyde
and methy! chavicol).

Concerning the affect cf growth
regulators under investigation on anise
seed essentizl oil (terpenic compounds)
percentage and quality, it could be
deduced the following aspects:
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Table 6. Relative amount of anise seed essential oil constituents from GC of untreated and treated plants with GA; and

kinetin at pre-flowering and pre-setting stages (data obtained from the second season)

[ Pﬁik Components Control OA; Rinerin
50 ppm 75 ppm 100 ppm 25 ppm 50 ppm 75 ppm
1 - pinene 0.19 0.50 1.55 0.57 0.39 0.30 0.28
2 Limonenc 1.31 1.29 1.24 2.14 212 3.39 0.28
3 Linalool 1.90 1.17 0.93 0.54 0.78 0.92 0.05
4 Methylchavicol 21.13 20.75 22,6 24.6 22.80 13.80 8.63
5 Anethol 65.00 71.80 63.49 52.84 68.80 76.23 61.87
6 Anisaldehyde 5.50 1.73 4.04 3.57 1.04 2.00 B.63
7 Unknown (a) 0.60 0.34 0.31 0.28 0.26 0.30 0.28
g {nknown (b) 0.77 0.51 0.93 0.57 0.52 0.77 1.72
9 Unknown (¢) 0.72 0.51 0.56 0.85 0.38 030 4.60
10 Carvacerol 2.88 2.40 4.35 5.01 2.91 1.99 13.66

¥T
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A- The important actions of the gibberel-
lins are the initiation of the synthesis
of the various hydrolytic and prote-
olytic enzymes upon which seed ger-
mination and seeding establishment
depend. The growth effect of gibberel-
lins arises by cell elongation in the
sub-apical meristem regions where
young internodes are developing in
addition to changing of the number of
glandular hairs. While gibberellins are
concerned largely with cell enlarge-
ment Kinetin has more specific effect
on cell division and also regulate the
pattern and frequency of organ pro-
duction as well as position and shape
{Runeckles, 1974).

B- Terpenic compounds are essential part
of the secondary metabolism in the
medicinal plants, which are responsi-
ble for defense against predators and
pathogens and for atiraction of polli-
nators and seed disperse. Biosynthesis
of terpenic compounds is done in
plastids while the most important is
done in glandular trichomes in leaves
and in glandular epidermis of flower
petals by certain types of enzymes
(Rodney er al 2000).

C- Based on the above mentioned, It
could be ascribe the changing of the
anise seed essential oil percentage
and composition to the effect of gib-
berellins on the number of the glan-
dular hairs i.e. one of the two places
for the biosynthesis of terperic com-
pounds in addition to its effect of the
enzymes. Also, the effect of kinetin
on the essential oil could attribute to
its effect on the ceil division and in-
creasing the cell number, which lead
to the increasing of the plastids con-
tent. Hence, the essential oil content

influence dramatically by increasing
the plastids number i.e. the second
place for the biosynthesis of terpenic
compounds. In addition to the effect
of kinetin on organs formation i.e.
leaves and flowers which consider
the factories for plant materials in-
cluding terpenoids.

Conclusion: Anise is one of the me-
dicinal plants cultivated in Egypt, which
is reputed to posses several medicinal
properties which are useful in traditional
medicine and confirmed by modern
medicine. A decoction of the dried ripe
fruits is taken as a cure for emmenia
{menses) withheld, for cough whooping
cough, for pneumonia, for kidney insuffi-
ciency and for the intestinal colic (Medi-
cal Encyclopedia). The used part is the
dried ripe fruits, which contain up to
3.5% essential oil, of which anethol is
represent the major constituent (Mahran,
1967). Hence, the obtained results, which
achieved the objectives of this study,
could be summarized as follow:

1- Significant increment in the essential
oil percentage expressed by GA,
treatment at 50 ppm 67.64% for 1%
season and 66% for 2™ season also at
75 ppm 55% for 1% season and
56.23% for 2 season. The same trend
was observed with kinetin treatment
at 50 ppm.

2- A relative increment of anethol, the
major constituent of anise seed essen-
tial oil was obtzined in case of GA; at
50 ppm (10.4%) and kinetin at 50
ppm (17.2%) application.

3- The weatment with kinetin at 50 ppm
give increment of the fruit yield
(10%) while the reatment with GA,
at 50 ppm showed around control val-
ues (has no effect).
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4- GA; application at 50 ppm increased
the total crud lipid significantly (37%)
in addition to better quality by in-
creasing the percentage of the essen-
tial fatty acid (linoleic 22% at 75 ppm
and 23.5% at 100 ppm), while, the ki-
netin application at 25 ppm gave the
highest content of the linoleic acid
{26.4%) in addition to high increment
of oleic acid (21.1%).

5 Applying of GA; and/or kinetin at 50
ppm are economically profitable
where they increased the fruit yield in
addition to highest content of essential
and fixed oils moreover high quality
in retum for low concentration of
them as we recommend as follow:

5.1. For the fruit yield increment; ki-
netin application at 50 ppm is the best.

5.2. For highest content of essential
oil in addition to better quality by increas-
ing anethol percentage; kinetin and/or
GA; at 50 ppm is recommended.

5.3. The highest quantity of fixed oil
in addition to increment of the essential
fatty acid linoleic moreover oleic could
be recommended by the application of
GA; at 50 ppm and kinetin at 25 ppm
respectively.

REFERENCES

A.0.A.C. (1990). Officials Methods of
Analysis, Association of Official Ana-
lytical Chemists 15* Ed. Arlington, Vir-
ginia, U.S.A.

Bendari, H. A. L.; M. S. Aly and F. A,
Nagwan (1995). Effect of Foliar Applica-
tion of GA; and Zn on Osimum basilli-
cum L. Growth in Different Soil Types.

Egyptian-Journal of Physiological Sci-
ences, 18 (2): 365-380.

Binder, G. and A. A. Abou Mandour
(2000). Regeneration of Plants and Pro-
duction of Volatiles from Callus Cultures
of Melissa Officinalis L. Investigations
on the Subspecies Altissima Angewandte
Botanik, 74 (1-2): 26-31.

Calvo, M.C, and G.M. Sanchez (1993).
Accumulation of Monoterpenes in Shoot-
Proliferation Cuitures of Lavandula lati-
Jolia Med. Plant Science Limerick, I9
(2): 207-212.

El-Khateeh, M.A.; E.M. Badawy and
N.A.E. Boselah (1991). Effect of Some
Growth Regulators on Growth, Chemical
Composition and Essential Oil of Ruta
graveolens L. plants. Bulletin of Faculty
of Agriculture, Cairo University, 42(3):
829-848.

El-Tantawy, A.; M.S. Hanafy and S.M.
Selim (1992). Effect of Nitrogen Fertili-
zation and Gibberellic Acid on the
Growth of Caraway (Carum Carvi L.)
Plants. J. Agric. Res. Tanta Univ,, 18
(4): 728-740.

Farooqi, A.H.A.; 8. Abha; §. Srikant-
Sharma; K. Asifdulla; A. Shukla; S.
Sharma and A. Khan (1996). Effect of
Plant Age and GA; on Artemisinin and
Essential Oil Yield in Artemisia annua L.
Journal of Herbs, Spices and Medicinal
Plants, 4 (1): 73-80.

Ghesh, ML.L.; S.K. Chatterjee; S.C.
Bhattacharyya; N. Sen and K L. Sethi
(1990). Developmental and Metabolic
Control of Essential Oil Synthesis Under
Varying Physical and Chemical Treat-
ments in Palma Rosa Grass. Proceedings
of the 11* International Congress of
Essential Oils, Fragrances and Flavors.
New Delhi, India, 3: 119-126.

Annals Agric. Sci., 50(1), 2005



Growth regulators effect on anise seed oils 27

Jacobs, M. B. (1959). The Chemical and
Technology of Food Production. 2: 245-
251, Inter. Science Pub., New York.
Kinsella, J.E. {1987). Sea Foods and
Fish Oils in Human Health and Disedse,
p 311. Marcel Dekker Inc., New York.
Kurapov, P.B.; S.8. Shain; V.L.
Dmitrieva; L.B. Dmitrieva; N.Y. She-
laeva; LV. Skorobogatova; A.G.
Siusheva; E.I. SaPnikova and A.A.
Terkhin (1999). Secondary Metabolism
and Hormonal Balance in Plants Under
the Influence of Exogenous Growth
Regulators.  Sel’skokhoZyaistvennaya
Biologiya, 3: 73-78.

Mahmoud, S.E.D.M.; L.E. Craker; L.
Notan and K. Shetty (1996). Response
of Growth and Essential Qil Content of
Sweet Basil (Qsimum basilicum L} to
Some Natural Hormones. International
Symposium on Medicinal and Aromatic
Plants, Amherst, Massachusetts, USA.
27-30 Aug. 1995. Acta-Horticulture,
426: 629-634.

Mahran, G. (1967). Family Umbelliferae
or Parsley Family. Medicinal Plants. 1*

Ed. 355-356. Anglo-Egyptian Bookshop,
Cairo.

Misra, M. {(1995). The Effect of Gibber-
ellic Acid on the Growth, Photosynthetic
Pigment Content and Qil Yield of Patch-
ouli (Pogostemon Cablin Benth.) Plants
Grown in Shade Condition. Acte Physi-
ologica Plantarum, 17 (4): 367-370.
Rodney, C.; M. Toni and G. Norman
{2000). Biochemistry & Molecular Biol-
ogy of Plants. Eds. © 2000, American
Society of Plant Physiologists, 3: 265-
269.

Runeckles, V.C. (1974). Chemistry and
Biochemistry of Plant Hormones, Recent
Advances in Phytochemistry, 7: 78-82.
Sarwat, M.I. and S. El-Hady (2000).
Chemical Constituents of Caraway Seed
Oils from Plants Treated with Gibberellic
Acid Sequenced by Abscisic Acid. 8®
Conf. Agric. Dev. Res., Fac. Agric., Ain
Shams Univ. Cairo, Egypt, 1; 17-27.
Snedecor, G.W. and W.G. Cochran
(1980). Statistical Methods, 7" Ed. 281-
305, Ames., Iowa, Iowa State Univ.
Press, U.S.A,

Annals Agric. Sci., 50(1), 2005



28

El-Hady

Y--Ot"—‘0‘(\)CLG-r;;,lwllﬂwf";k;lul.»giL!J)ll:lft;?&|J)'ﬁr}laleuf-lL¢_
Ol 5% Syl Jpanall a8y Sl cul 3 s
sadl) clabiia dbud g

[¥]

]
i daaa oD e
ra = B AR = LAl |l ~ Gk o Aaaly = A1 0 Bl — Ay gal) pla) pud -

Lol Aoaatyl Bay iy Lkl ey b
b, dggima 3oL A Chas il
S AL iy el ahadiule Gy %Y
Aabeadl cady bl 4 cja oo
i se W i I ol
58l

3 (Ll iy puadly Alaladll
WYY Aty LK ol A A
o sl 4 oeia 00 Sl e
de Aygina sy a5 Ll s
oy Adabeal

bbb sl a3l A el ol 2
EE R W NG RCT R T R
i Sl gSe Jalail GC phadial aie
daadl  umbealyl o el il
Sl ool gl ol Y1 0 a2l
sk ol gialll g @bl g Y1 A il A,
Cild pa_pedl <3S 5 DGR aa 3y pina
PP R PR PLELP

Gl laslly Aapld el il
iy L &a Gl Ll o ludall
Lee g1y Aadiiaall Clige et I S 5

dpand Llla 40 ¢l &
Oullie Guel 55 Opamse i G il
G sa Clabiie Gl Leg cllage
Vo, 00) dhlyall aas ay (i)
Yoy ol {gpldl (B e Veey
s e J8 (paldl e Yo 0.,
Lo Aa je (8 (oY1 i O 0 5e 20l
dal B8 L s je 8 Al Y Jd
EERL R SCRP TS o) [RSSEN Nt
Wy pa soball cuill % o J g
o IS Call % o Ay AN 495
¢ Gl elaY e Ll Al p
Loy Lagd ey Lauhll (ol il
GO alasiuly LY Lagili sSa

P e Jaaid gl (g
ol S Cligaely Alaal
Jpranalt 40 3y 5 Aerdiuall < 38 il
by J ofmSh Alled Gl Cus
o S ah Gaanlly Sy %Y.

~Qsdlelt (e

‘Annals Agric. Sci., 50(1), 2005



Growth regulators effect on anise seed oils 29

JSS okl Gyl L Sy ae
e jall pladiuly %Y I dead Ry
Oo (Osld) B oem 00) Alaiiidl
oy L unlly Sl jall aes

L3 jall
AL e sl Aud pall 234 e
sl el ofa il Jeaadad

Ol y il jall Lali gy palll Dlakiia
b Lol yie ddape Glo ey
s i Lyl Ay g ginall B30
(%) +) Jymaaall T dala y Chadaidl
(%1Y) okl Gyl A Lady
Wl obad®Y) Ll M dslaly
A Alladlh sobell Bali e (gokeel
Oa B ey Qe ba Sy (%0 +)
Lo U Wl i ey paill ciladiia
oS paal o O pilll J pana (B e

Pl

G 3l 5 e Julast GC pladiad dic
o sl LSl G il (5 jkal)
ALl 5 Sl Jhually J s
i B dugiea 3L B My
b e OsliR A gaaas )
Ov Gl v aadlas¥l A
3 Al jaadl Ga DK G el (e
Saine galiad M ALY, sl
S xe JySall Jhud) s (B

sl e Gl (g 5a 0

:uig,haﬁiﬂhiuj&:\gi 4l y
(o1 1) oyl Jypana BaS 35
Aall Jd y Ja¥ J8 oSl ladnul
hein o) dausiade s Ml e
(Ol
(a¥l) aidll sid L& 30y -
%or v I e iy (g aall 2

e Glall mlad ob taSad
d_ﬁ_}g}.’ﬂ.\;c)\mﬂ

Annals Agric. Sci., 50(1), 2005





