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Abstract:The present work was carried out in 2003/2004 and 2004/2005 seasons to evaluate the effect

of some helium-neon laser treatments on fennel (Feoniculum vulgare Mill) and coriander (Coriandrum

sativum L. ) plants. The dry and wet fruits of fennel and coriander plants were exposed to helium-neon

˜laser for 5, 10 and 20 minutes with power density of  95 mW/cm . In most cases, the tallest plants, the2

highest number of branches per plant, number of umbels and essential oil percentage were obtained from

the treatment of 20 min. helium-neon (He-Ne) laser exposure for wet fruits. The highest fruit yield of

fennel was resulted from 5 min of exposure for dry coriander fruits. While in coriander, the highest yield

was obtained from 20 min of exposure treatment for wet fruits. The highest values of nitrogen and

phosphorus were found in the same treatment. The highest content (71.79%) of the main component of

the fennel oil (t. anethole) was obtained from exposure of fennel fruits to helium-neon at 5 min. on wet

case.  In coriander, the highest content of the main component linalool (67.44%) was obtained from

exposure to helium-neon of 10 min. on wet case. 

Key words: Laser - He-Ne - Helium neon - Fennel – Feoniculum vulgare - Coriander – Coriandrum

sativum - Essential oil - Chemical constituents. 

INTRODUCTION

Fennel and coriander are used in folk medicine as

a stimulant, diuretic, carminative and sedative  and[1]

ga lac tagogic , emm enag og ic ,  expec toran t and

antispasmodic . Both fennel and coriander are, also[2]

considered as spices due to their terpenic compounds

isolated from fruits volatile oil . Also, coriander fruits[3]

are famously used in the Arabic kitchen and especially

in the Egyptian foods (bean paste or tameya). The

fruits of both plants are widely used in the preparation

of various dishes like soups, sauces, stuffing, pastries,

confectioneries, pickles, meat dishes, bread, cakes and

biscuits . Their essential oils are used to flavor[8-10]

different food preparations and in perfumery

industries. The fruits of both plants contain essential[11] 

oils which give the plants their medical effects such,

antioxidant, antiseptic, antispasmodic, digestive,

bactericidal, carminative and many other medical

uses . Essential oils of both fennel and coriander[4]

exhibit significant antifungal effects .[5-7[

Laser is a scientific term which means an acronym

for Light Amplification by Stimulated Emission of

Radiation. It is a device that emits energy in the

electromagnet spectrum in the form of non–ionizing

radiation which can be delivered in different modes .[12]

Regarding to the available published data, a few papers

were published about the use of laser on medicinal

plants. The facts about laser has been discussed since

early stage of the late century . [13-15]

Laser have many types such Argon laser (Blue),

Cobalt laser (Green) and many other types. One of

those types is Helium Neon laser (HE-Ne). It is the

most familiar and least expensive gas laser. It emits a

fraction of milli watt to tens of milli watts (mW) of

red light at 632.8 nanometer (nm). The excitation

energy in helium-neon laser belongs to an electrical

discharge, which passes a few milli amperes (mA)

through the laser tube at a couple of thousand volts

when the laser is in steady operation. Electrons passing

through the active medium collide with both helium

and neon atoms, raising them to excited levels. The

more abundant helium atoms collect most of the energy

then transfer that energy readily to neon atoms, which

have excited states at about the same energy above

their ground states, the neon atoms then lose their



J. App. Sci. Res., 5(3): 244-252, 2009

245

excitation energy and drop to lower energy levels via

several excitations. (Cited from ).[16]

The present work is conducted to investigate both

effects of different helium-neon irradiation time and

exposure conditions on growth characters and both

essential oil production and constituents as well as

chemical composition of fennel and coriander plants

(nitrogen, phosphorus, potassium and carbohydrate

contents).

MATERIALS AND METHODS

The present work was carried out in the

Experimental Farm of Faculty of Agriculture and

National Institute of Laser Enhanced Sciences, Cairo

University during two seasons of 2003/2004 and

2004/2005. A sum of 480 fruits (seeds) of fennel or

coriander were used in this work. The fruits were

divided into two main groups, the first was irradiated

in dry condition and the other one was irradiated in

wet condition. Each group was divided into four

subgroups, i.e. control (no irradiation), 5, 10 and 20

min. of helium neon laser irradiation. Each subgroup

contained 60 seeds. First group of seeds was irradiated

without soaking (dry condition); the second one was

irradiated after soaking in tap water for 24 hours (wet

seeds condition).  Both dry and wet groups were

irradiated in three replicates. Fruits of fennel

Feoniculum vulgare Mill. and coriander Coriandrum

sativum  L. in both dry or wet cases were exposed to

˜helium-neon with power density of  95 mW/cm . The2

spot diameter of He-Ne laser was 2mm. Seeds were

sown in a well-prepared soil in plots each was 2 × 4

m . Three replicates were used and five plants were2

taken for analyses from each replicate. The ridges were

60cm apart and the distance between hills was 30cm.,

respectively, in both coriander and fennel. 

The normal agronomical practices were used as

recommended in cultivation of both crops in Egypt

(adding both organic 20m  and calcium super3

phosphate (300kg/feddan) during land preparation,

while ammonium sulphate (300kg/feddan) and

potassium sulphate (100kg/feddan) were added during

the growing season . Eight treatments were[17-20]

performed as follows:

1- Dry seed treatment without exposure (control).

2- Dry seed exposure for 5 min.

3- Dry seed exposure for 10 min.

4- Dry seed exposure for 20 min.

5- Wet seed treatment.

6- Wet seed exposure for 5 min.

7- Wet seed exposure for 10 min.

8- Wet seed exposure for 20 min.

Data were recorded on some growth characters

(plant height, number of branches, number of umbels

at flowering stage and fruits weight per plant and per

feddan). Essential oil was determined by a Clevenger

apparatus and expressed as (ml/100g) .[26-27]

Determination of nitrogen, phosphorus and

potassium elements at flowering stage were determined

in acid solution, prepared according to . Nitrogen[21]

content was determined according to , potassium[22]

content , phosphorus content . Carbohydrate content[23] [24 ]

was determined according to . [25]

Complete randomized blocks design was used and

the statistical analysis was carried out using CoStat

software program . L.S.D at 5% test was used to[28]

compare the average means of different treatments.

RESULTS AND DISCUSSION

Plant Height (cm): The effect of laser application

treatments on the growth parameters of fennel of both

seasons are shown in Table (1). Application of laser

significantly affected plant height of fennel in both

seasons either on wet or in dry conditions. Generally,

exposure allover times in wet case gave taller plants

than exposure in dry case. The tallest plants (133.56

and 165.25 cm. for the first and second season,

respectively) were resulted from 20 min. of exposure

in wet case as compared to the control (83.00cm and

92.45cm. for the first and second season, respectively).

The similar trend was observed for coriander (Table,

2), and the tallest plant (135.29 and 141.85 cm. for the

first and second season, respectively) was resulted from

20 min. of exposure in wet case as compared to the

control (69.25cm and 83.00cm. for the first and second

season, respectively).

Data also revealed no significant differences in

most cases among laser exposure treatments either in

wet or in dry conditions. 

Number of Branches (Branch/plant): Regarding the

number of fennel branches, laser treatments

significantly affect number of branches of fennel in

both seasons as shown in Table (1). Increases in

number of branches/plant in both dry and wet cases of

exposure were noticed. The best results were obtained

from the long exposure time used (20 min.) in wet

case (26.12 and 28.03 branches/plant for both first and

second seasons, respectively), followed by 10 min. of

exposure in dry case (22.19 and 23.45 branches/plant

for both first and second seasons, respectively). No

significant differences were observed between both

treatments. The minimum number of branches (6.74

and 7.24 branches/plant) was obtained with dry control

plants for both seasons, respectively. 
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Table 1: Effect of different exposure times of helium-neon on some growth parameters of fennel plants during 2003 and 2004 seasons.

 Plant Height (cm) No of Branches No of umbels

--------------------------------------- ---------------------------------------- -----------------------------------------------------

 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd

Control D 83 92.45 6.74 7.24 24.02 25.48

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 131.16 146.75 20.32 21.81 36.73 41.79

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 108.2 144.45 22.19 23.45 35.97 40.93

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 111.66 137.34 11.4 18.86 17.77 18.86

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 108.8 117.14 7.73 8.29 18.73 19.88

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 117.51 126.51 14.53 15.94 18.93 21.54

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 123.79 138.23 16.39 19.88 22.1 23.45

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 133.56 165.25 26.12 28.03 40.14 42.67

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L.S.D. 5% 34.0 39.57 4.65 5.32 7.94 8.68

T : Time of exposure (5, 10 and 20 min.)  C : Case of exposure (dry or wet)

In case of coriander, data in Table (2) revealed

that, the number of branches/plant showed nearly the

same trend as in fennel. The highest no. of

branches/plant was resulted from 20 min. of exposure

in wet case (50.83 and 54.05 branches/plant) compared

to (13.37 and 14.22 branches/plant) for unexposed

control plants for both seasons respectively. No

significant differences were observed between both 20

min exposure on wet case and 10 min exposure on dry

one. 

Number of Umbels (Umbel/plant): Exposure of fennel

fruits for 5 min in wet condition significantly increased

number of umbels in both seasons (Table, 1).

Increasing time of exposure from 5 to 10 min

significantly decreased no. of umbels, while the

decrements were significant due to increasing time of

exposure from 5 to 20 min in both seasons. In wet

conditions, application of laser for 5 min or 10 min

insignificantly increased number of umbels, while these

increments were significant due to 20 min of exposure

in both seasons.

For coriander, it was clear that application of laser

at 5 min significantly increased number of umbels

either in wet or in dry conditions in both seasons

(Table, 2). Increasing time of exposure up to 20 min

show no significant differences. 

Fruits Yield per Plant (Gm/plant) and Fruits

Yield/feddan (Kg/feddan): The data of fennel fruits

yield (g/plant or Kg/fed) as shown in Table (3)

exhibited significant differences. In general, increasing

time of exposure in dry case led to a decrease in fruit

yield. Contrarily, increasing time of exposure in wet

case increased fruit yield. Five minutes of exposure in

dry case (49.18 and 50.55 g/plant for first and second

seasons, respectively) followed by 20 min. of wet

exposure (40.8 and 43.3 g/plant for first and second

seasons, respectively) were the best results in both

seasons as compared with the control (18.28 and 17.85

g/plant, respectively). In most cases, data exhibited no

significant differences among exposure of fennel seeds

to laser in both wet and dry cases. The same trend of

fruits yield/feddan of fennel was in parallel line with

those observed in yield per plant.

The highest results in case of coriander were also

obtained from the aforementioned treatments in fennel.

The highest fruits yields for both g/plant or Kg/feddan

were resulted from 20 min. of exposure in wet case

followed by 5 min. of exposure in dry case (Table, 4).

Essential Oil Percentage: Laser application for 5 min

significantly increased essential oil % in fennel and

coriander fruits in both wet and dry conditions in both

seasons (Tables 3 and 4).

Considering the essential oil percentage of fennel,

Table (3) showed that among different treatments, wet

exposure for 20 min. was superior in oil percentage

(6.31 and 5.57%) for the first and second seasons,

respectively. Although there were no significant

differences between 20 minutes dry exposure treatment

and control, it gave least essential oil percentage (2.77

and 2.85%), compared to the control (2.88 and 2.97%)

for the first and second seasons, respectively.

As for the essential oil percentage of coriander, the

same trend was observed in Table (4).  Moreover, the

wet exposure treatments resulted in the richest essential

oil plants.  The highest essential oil values resulted

from 20 min. of exposure in wet case (0.79 and 0.87%

for first and second season, respectively). 
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Table 2: Effect of different exposure times of helium-neon on some growth parameters of coriander plants during 2003 and 2004 seasons.

Plant Height No of Branches No of umbels

---------------------------------------- ---------------------------------------- ------------------------------------------------------

1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd

Control D 69.25 83 13.37 14.22 14.5 15.22

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 109.21 129.66 43.98 46.77 33.92 35.60

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 113.25 123.42 32.48 34.55 34.41 33.20

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 108.55 113.93 17.24 18.34 32.94 34.63

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 90.46 94.94 15.04 15.99 12.31 12.83

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 120.35 126.18 28.27 30.06 40.01 41.99

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 135.29 131.02 39.55 42.06 41.00 40.08

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 135.29 141.85 50.83 54.05 40.88 42.91

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L.S.D. 5% 32.71 34.97 8.47 9.49 9.06 9.50

T : Time of exposure (5, 10 and 20 min.)  C : Case of exposure (dry or wet)

 

Table 3: Effect of different exposure times of helium-neon on essential oil and fruit yield of fennel plants during 2003 and 2004 seasons.

 Essential oil % Fruits yield (g/plant) Fruits yield (Kg/fedd.) Oil yield (L/fedd.)

--------------------------------------- ---------------------------------- -------------------------------- -------------------------------

 1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Control D 2.88 2.97 18.28 17.85 406.13 396.67 11.84 12.27

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 4.58 4.72 49.18 50.55 1092.96 1123.33 50.66 55.23

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 4.15 4.27 37.04 36.18 823.09 804 34.55 35.76

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 2.77 2.85 31.83 31.08 707.3 690.67 19.8 20.5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 3.34 3.45 27.33 26.74 607.39 594.22 19.83 18.94

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 5.02 5.17 30.05 29.41 667.81 653.56 32.71 31.32

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 5.88 5.36 30.6 29.95 680.09 665.56 39.82 37.16

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 6.31 5.57 40.8 43.3 906.63 956.17 56.91 54.94

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L.S.D. 5% 1.08 1.27 9.82 9.81 218.26 217.99 9.86 9.86

T : Time of exposure (5, 10 and 20 min.)  C : Case of exposure (dry or wet)

Table 4: Effect of different exposure times of helium-neon on essential oil and fruit yield of coriander plants during 2003 and 2004 seasons.

 Essential oil %  Fruits yield (g/plant) Fruits yield (Kg/fedd.) Oil yield (L/fedd.)

------------------------------------- --------------------------------- ------------------------------- -------------------------------

 1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Control D 0.29 0.32 10.33 11.37 459.07 505.28 1.33 1.62

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 0.50 0.55 28.92 31.81 1285.20 1413.64 6.43 7.78

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 0.45 0.50 23.46 25.80 1042.56 1146.55 4.69 5.73

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 0.28 0.31 20.15 22.17 895.47 985.23 2.51 3.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 0.34 0.37 17.52 19.28 778.59 856.80 2.65 3.17

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 0.59 0.65 19.28 21.20 856.80 942.13 5.06 6.12

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 0.73 0.80 21.91 24.10 973.68 1071.00 7.11 8.57

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 0.79 0.87 33.79 37.17 1501.63 1651.83 11.86 14.37

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L.S.D. 5% 0.18 0.16 6.50 7.15 207.88 228.69 1.05 1.24

T : Time of exposure (5, 10 and 20 min.)  C : Case of exposure (dry or wet)
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Oil Yield per Feddan: Application of laser in both
wet and dry case, significantly increased oil yield
(L/feddan) in both seasons either for fennel or
coriander (Tables 3 and 4).

Data of fennel oil yield/feddan were recorded in
Table (3). As a general trend, increasing exposure time
in wet case led to a remarkable increase in oil yield of
fennel (L/fedd.).  The maximum oil yield/feddan
allover both seasons resulted from exposure of wet
fennel seeds to Helium-neon laser for 20 minutes,
followed by 5 min. exposure in dry case.  While, the
control (unexposed) resulted in (11.84 and 12.27) for
the first and second season, respectively. No significant
differences were observed between 5 minutes dry
exposure and 20 minutes wet exposure cases in both
seasons.

As for coriander oil yield (L/fedd.) (Table, 4), a
parallel trend was noticed.  The highest oil yield/feddan
was obtained from 20 min. of exposure in wet case
(8.50 and 8.70) for the first and second seasons,
respectively), while the lowest oil yield/feddan (0.98
and 1.18, respectively) was resulted from non exposed
dry fruits.   

Nitrogen Content: It is clear that 5 min. of exposure
of fennel on dry case followed by 20 min. of exposure
on wet case exhibited the highest content of nitrogen
(1.90, 1.70% and 1.66, 1.30% for the first and second
season, respectively) as shown in Table (5). Contrarily,
non-irradiated treatment showed the lowest nitrogen
content (0.74, 0.49%) as compared to other treatments
during both seasons.

Data of nitrogen content as tabulated in Table (6)
showed the same trend for coriander as in case of
fennel.  The first exposure treatment on dry case (5
min.) followed by third exposure time on wet case (20
min.) resulted in the highest content of nitrogen (5.21,
5.31% and 4.54, 4.64% for the first and second
seasons, respectively). However non exposed plants
(control) had the lowest nitrogen content (1.76, 1.80%)
compared to other treatments during both seasons,
respectively.

Phosphorus Content: Data of phosphorus (%) in
fennel plants presented in Table (5) showed that, the
highest content of phosphorus (0.67, 1.06%) was
resulted from 20 min. of exposure in wet case. While,
control treatment resulted in the lowest phosphorus
content (0.3, 0.45%) during both seasons, respectively.
Coriander fruits exhibited a parallel trend in which the
third exposure time in wet case (20 mints) resulted in
the highest content of phosphorus (0.40, 0.44% for first
and second  seasons,  respectively)  as  shown in
Table (6). The least phosphorus content resulted from
both control plants and the third exposure time
treatment in dry case (0.19, 0.18% for both treatments).

Potassium Content: Results presented in Table (5)
cleared that, among different exposure treatments for
fennel, first exposure time (5min.) on dry case
treatment gave the highest content of potassium (0.92,
2.80%). However, control exhibited the lowest
potassium content (0.63, 0.84%) as compared to other
studied treatments for the first and second seasons,
respectively. 

In case of coriander (Table, 6), the best results
were obtained from 20 min of exposure on wet case
(7.61, 7.84%), comparing to (2.66, 2.74%) for control
plants for the first and second seasons, respectively.

Carbohydrate Content: The values of carbohydrate
(%) of fennel as shown in Table (5) showed that all
different He-Ne exposure time treatments resulted in
remarked decrease in carbohydrate percent. The lowest
values were obtained from the third exposure time (20
min.) on wet case (14.34 and 15.34%) compared to
control which exhibited the highest carbohydrate
percent (35.13 and 37.59%) for the first and second
season, respectively. 

Coriander plant showed the same trend in which
the minimum results were obtained from 20 min.
exposure on wet case (4.78, 4.88%), comparing to
(18.03, 18.39%) for the control plants (Table, 6).

Essential Oil Constituents: The effect of laser
exposure time on the main constituents of the essential
oil of fennel in shown in Table (7).  It is clearly
noticeable that, plants in the wet case were more
sensitive than those in dry case. Exposure in wet case
increased oil components in percentage in comparison
with the dry case.  The highest content (71.79%) of the
main component of the fennel oil (t. anethole) was
obtained from exposure of fennel fruits to helium-neon
at 5 min. in wet case. While the lowest one (51.89%)
was obtained from exposure of 20 min. in dry case.
Generally, exposure of fennel fruits in wet case was
more beneficial upon all treatments compared to control
(56.61 and 64.67 for both dry and wet exposure
treatments, respectively).

Similar trend was observed with coriander essential
oil components as affected by exposure to helium-neon
laser on both dry and wet cases (Table, 7). The highest
content (67.44%) of the main component (linalool) was
obtained from exposure to helium-neon of 10 min. in
wet case, and the lowest (58.05%) was observed at 20
min. of exposure in dry case compared to the control
(63.33 and 64.53 for dry and wet case, respectively).

Discussion: Generally, it can be considered that
volatile oil is the active constituent of these plants
because it contains the effective substances which have
the medical effects .  The essential oil of dry[29]

exposure  fruits  that  treated  by  Helium-Neon  was
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Table 5: Effect of different exposure times of helium-neon on nitrogen, phosphorus, potassium and carbohydrate contents of fennel plants

during 2003 and 2004 seasons.

Nitrogen Phosphorus Potassium Carbohydrate

------------------------------------- --------------------------------- -------------------------------- --------------------------------

1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Control D 0.74 0.49 0.30 0.45 0.63 0.84 35.13 37.59

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 1.90 1.27 0.39 0.63 0.92 2.80 24.29 25.91

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 1.44 0.93 0.31 0.48 0.93 2.41 25.72 27.44

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 1.36 0.88 0.31 0.46 1.06 1.43 29.59 31.57

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 0.90 0.60 0.45 0.68 0.84 1.13 32.41 34.68

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 1.14 0.74 0.45 0.69 0.88 1.18 20.41 21.78

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 1.67 1.12 0.58 0.95 0.91 1.21 17.49 18.72

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 1.66 1.30 0.67 1.06 0.67 1.75 14.34 15.34

Table 6: Effect of different exposure times of helium-neon on nitrogen, phosphorus, potassium and carbohydrate contents of coriander plants

during 2003 and 2004 seasons.

Nitrogen Phosphorus Potassium Carbohydrate

-------------------------------------- ------------------------------------ --------------------------------- -------------------------------

1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Control D 1.76 1.80 0.19 0.19 2.66 2.74 18.03 18.39

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 5.21 5.31 0.28 0.29 4.55 4.68 5.95 6.07

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 3.73 3.80 0.20 0.20 3.75 3.87 7.43 7.58

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 3.52 3.59 0.19 0.19 3.61 3.72 7.75 7.91

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control W 2.15 2.20 0.28 0.28 3.60 3.71 12.59 12.84

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5.00 min. 2.96 3.02 0.26 0.26 5.51 5.68 10.70 10.92

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10.00 min. 3.98 4.07 0.39 0.40 5.18 6.83 7.03 7.17

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20.00 min. 4.54 4.64 0.44 0.44 7.61 7.84 4.78 4.88

decreased while the essential oil of wet fruits was
increased due to increasing the moisture in cultivated
fruits when treated by helium-neon, which means that
moisture improved the effect of treatments .[16]

The plant growth is controlled by many enzymes

3and hormones, i.e. gibberellic acid (GA ) and cytokinin.
The red light have important role on GA formation and

1the endogenous content of GA , the main biological
active GA in lettuce seeds increases after red light
treatment .  This means that, the complex cycle of[30]

GA formation is promoted by red light which induces

3 3 1GA  â-hydroxylase gene (S h  expression). This
expression is inhibited by far red light, which means
that, monochromatic light is the only possible way to

3 3 1promote GA â-hydroxylase gene (S h  expression).
This means that, red light laser can induce this effect
other than the polychromatic light (sunlight).

3The GA  mainly induces cell elongation and many
other effects, i.e. weaken the cell wall , formation of[31]

proteolytic enzymes , increase of auxin content ,[32] [33]

hydrolysis of starch which increases the concentration
of sugars, thus rising the osmotic pressure in cell sap

so that water enters the cell and tends to stretch it .[34]

The cell elongation causes an increase of plant height
in plants treated with helium-neon than untreated ones,
so the shoot internodes increase which give a chance
for growing more branches as well as umbels.  There
is a possible reason for increasing essential oil plants
due to helium-neon exposure through the action of GA
in increasing the concentration of sugars which form
essential oil through acetyl co-A and mevalonic acid
synthesis pathways.

The recorded data in Tables (5 and 6) clearly
showed that, both fennel and coriander chemical
contents (N, P, K and carbohydrate) increased with all
laser used treatments than the contents of control
(untreated fruits).  This can be explained by the plant
chemical contents that are related to the other organic
compounds and morphological characteristics of the
plant.  Any change in plant proteins will cause changes
in nitrogen percentage which is a part of these
compounds.  The laser treatments increased in the
nitrogen content which led to increase in protein which
needs to cover the increase of plant organs (branches
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Table 7: Effect of different exposure times of helium-neon on the main components of the  essential oil components of fennel and coriander

plants during 2003 and 2004 seasons.

Components Fennel

-----------------------------------------------------------------------------------------------------------------------------------------------------

         Control          5 min.          10 min.          20 min.

----------------------------- -------------------------- -------------------------- -------------------------------

Dry W et Dry W et Dry W et Dry W et

á-Pinene 1.098 1.25 1.34 1.40 1.22 1.31 1.01 1.38

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ä-Camphene 2.900 3.31 3.53 3.70 3.21 3.47 2.66 3.64

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

â-Pinene 0.800 0.91 0.97 1.02 0.89 0.96 0.73 1.01

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fenchone 0.103 0.12 0.13 0.13 0.11 0.12 0.09 0.13

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Limonene 13.661 15.61 16.63 17.44 15.14 16.33 12.52 17.17

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ethyl Chavicol 2.417 2.76 2.94 3.08 2.68 2.89 2.21 3.04

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Carvon 0.091 0.10 0.11 0.12 0.10 0.11 0.08 0.11

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

t- Anethole 56.611 64.67 68.92 71.79 62.72 67.67 51.89 71.14

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cis-Anethole 0.060 0.07 0.07 0.08 0.07 0.07 0.05 0.08

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Anise aldhyde 0.828 0.95 1.01 1.06 0.92 0.99 0.76 1.04

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Anisic acid 0.105 0.12 0.13 0.13 0.12 0.13 0.10 0.13

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total Unknown 21.33 10.12 4.22 0.05 12.83 5.96 27.89 1.14

Coriander

á-Pinene 7.11 7.25 7.47 7.54 7.45 7.57 6.52 7.32

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ä-Camphene 0.14 0.14 0.15 0.15 0.15 0.15 0.13 0.15

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

â-Pinene 0.65 0.66 0.68 0.68 0.68 0.69 0.59 0.66

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Linalool 63.33 64.53 66.50 67.11 66.37 67.44 58.05 65.18

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Limonene 9.26 9.44 9.72 9.81 9.70 9.86 8.49 9.53

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ethyl Chavicol 8.16 8.32 8.57 8.65 8.55 8.69 7.48 8.40

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Geranyl-acetate 1.72 1.75 1.81 1.82 1.80 1.83 1.58 1.77

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Camphor 0.38 0.39 0.40 0.40 0.40 0.40 0.35 0.39

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Boreneol 0.18 0.18 0.19 0.19 0.19 0.19 0.16 0.19

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Nerol 2.44 2.49 2.56 2.59 2.56 2.60 2.24 2.51

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cis-Geraniol 0.50 0.51 0.53 0.53 0.52 0.53 0.46 0.51

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Unknown 6.13 4.35 1.44 0.52 1.62 0.04 13.96 3.39

and no. of umbels). Laser treatments increased of cell

number which increased of nucleic acids and

phospholipids membranes that significantly increased

phosphorus content of laser treated fruits more than

control. The cell elongation resulted by laser treatments

increased gibberellic acid which increased the cell

vacuoles and led to potassium increase since it is found

in the cellular sap vacuoles and controls cell osmotic

pressure and electrical balance . [35]

Conclusion: Using soft laser exposure (He-Ne) could

enhance the efficiency of the growth and the active

constituents when exposed to different times. The

results of the present study introduced a strong

evidence of high enhancement. It is well known that

the traditional methods depended on expensive

materials like the application of external growth

hormones. Our technique in soft laser did the same

effect   by  enhancement the growth of the anise and
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cumin plants which already affect the growth and the

essential oil in cumin and anise plants. 

REFERENCES

1. Charles, D.J., M.R. Morales and J.E.  Simon,

1993. Essential oil content and chemical

composition of finocchio fennel. In: Janick, J. and

J. E. Simon (eds), New crops. Wiley, New York,

pp: 570-573.

2. Chiej, R., 1984. The Macdonald Encyclopaedia of

Medicinal Plants. Macdonald & Co., London, pp:

446.

3. Masada, Y., 1976. Analysis of essential oils by gas

chromatography and mass spectrometry. Copyright

by the Hirokawa Publishing company, INC printed

in Japan.

4. Lawless, J., 1992. The Encyclopedia of essential

oils.  Element Book.  Ltd. Long Mead,

Shoftesbury, Dorest.  Great Britain.

5. Eid, M.I., F.R. Moussa and M.R. Khater, 2002.

Use of some essential oils and damsis extract as

antifungal agents in the control of plant diseases.

Egypt. J. of Appl. Sci., 17(6): 60-74.

6. Moussa, F.R., 2003. Study on some essential oils

as natural preservative agents in food.  J. of Agric.

Sci., Mansoura Univ., 28(12): 7259-7274.

7. Soylu, S., H. Yigitbas, E.M. Soylu, S. Kurt, 2007.

Antifungal effects of essential oils from oregano

and fennel on Sclerotinia sclerotiorum. Journal of

Applied Microbiology, 103(4): 1021-1030.

8. Bhati, D.S., M.S. Shaktawat, L.L. Somani and

H.R. Agarwal, 1988. Response of fennel

(Foeniculum vulgare Mill.) to nitrogen and

phosphorus. Transactions of Indian Society of

Desert Technology, No. 2: 79-83.

9. Bremness, L., 1997. Herbs, DK pocket

encyclopedia. Dorling Kindersley. London, pp:

240. 

10. Philips, R. and M. Rix, 1998. Herbs for cooking.

Macmillan Publishers Limited. London, pp: 95.

11. Simon, J.E., A.F. Chadwick and L.E. Craker,

1984.  Herbs. The scientific literature on selected

herbs, and aromatic and medicinal plants of the

temperate zone.  Archon Books,  pp: 770.

Hamdan, CT, U.S.A.

12. Levine, A.K., 1963. Lasers. Amer. Scientist, 51:

14-31.

13. Schawlow, A.L. and C.H. Towenes, 1958. Infra

red and optical masers.  Phys. Rev., 112.

14. Maimen, T.H., 1960.  Stimulated optical radiation

in Ruby.  Nature, 187: 493-494.

15. Javan, A., W.R.J. Bennett and D.R. Herriott, 1961.

Population inversion and continuous optical maser

oscillation in a gas discharge containing oscillation

in a gas discharge containing helium neon He-Ne

mixture.  Physics Rev. Lett., 106. 

16. Abdel-Fatah, W.M.S., 2005. Effect of laser on the

growth and on the active constituents of sage

plants. M.Sc. Thesis, National Institute of Laser

Enhanced Sciences, Cairo Univ. 

17. Amin, I.S., 1997. Effect of bio and chemical

fertilization on growth and production on

Corianderum sativum, Feoniculum vulgare, and

Carum carvi plants. Annals of Agricultural

Science, Moshtohor, 35(4): 2327-2334.

18. Ali, M.Y.M., 2002. Physiological studies on

Foeniculum vulgare Mille plants under Sinai

conditions. M. Sc. Thesis, Faculty of Agriculture,

Cairo University.

19. Akbarinia, A., J. Daneshian, F. Mohmmadbiegi,

2006. Effect of nitrogen fertilizer and plant density

on seed yield, essential oil and oil content of

Coriandrum sativum  L . Iranian-Journal-of-

Medicinal-and-Aromatic-Plants, 22(4): 410-419.

20. Mahfouz, S.A., M.A. Sharaf-Eldin,  2007. Effect

of mineral vs. bio-fertilizer on growth, yield, and

essential oil content of fennel (Foeniculum vulgare

Mill.). International-Agrophysics, 21(4): 361-366.

21. Hach, C.C., S.V. Brayton and A.B. Kopelove,

1985. A powerful Kejelda nitrogen method using

peroxy-mono sulfuric acid.  Journal Agric. Food

Chem., 33: 1117-1123.

22. Pregl,  F .,  1945 . Q uantita tive  O rganic

Microanalysis. 4  ed. J.A. Churchill Ltd., London,th

pp: 126-129.

23. Brown, J.D. and O. Lilleland, 1946. Determination

of Potassium and Sodium in plant material and soil

extract by flame photometry. Proc. Amer. Soc.

[C.F. Hort. Sci., 73: 813].

24. Jackson, N.L., 1958. Soil chemical Analysis

constable. Ltd. Co., London, pp: 498.

25. A.O.A.C., 1985.  Association of Official

Agriculture Chemistry.  Official methods of

analysis. 14th Ed. Pub. Benjamin Franklin station,

Washington D.C., U.S.A.

26. British Pharmacopea, 1963. The Pharmaceutical

Press. 17 Bloomsbury Square, London W.C.L.

27. Guenther, H., 1960. The essential oil. D. Van

Nostrand Company, New York, Torento, London,

Vol. 1. 

28. CoStat, 2005. CoStat Version 6.3-Statistics

Software. http://www.cohort.com/costat.html



J. App. Sci. Res., 5(3): 244-252, 2009

252

29. Langer, R., Mechtler  and Jurenitsch, 1996.
Composition of essential oils of commercial
samples of Salvia officinalis L. and S. fruticosa
Mill.: A comparison of oils obtained by extraction
and  steam  distillation.  Phytochemical Analysis,
7-6: 289-293.  

30. Kamiya, Y., L. Jose and J. Martinez, 1999.
Regulation of gibberellin biosynthesis by light.
Current Opinion in Plant Biology, 2: 398-403. 

31. Macleod, A.M. and A.S. Miller, 1962. Effect of
giberrelic acid on basly endosperm. J. Institute
Brewing 68 : 322-332 W.H. Freeman and Co., San
Fransisco, USA.

32. Van-Oberbeek, J., 1966. Plant hormones and

regulators sciencem,  152: 721-731. W.H. Freeman

and Co., San Fransisco, USA.

33. Kuraishi, S. and K.M. Muir, 1963. Mode of action

of growth retarding.  Plant Physiology, 38: 19-24.

34. Kogl, F. and J. Elemo, 1960. Wirkungebaz.

Iehungen zwichen indol -3-essigsoura and

gibberellin saure.  W.H. Freeman and Co., San

Fransisco, USA.

35. Mahmoud, M.M. and S.E. Ibrahem, 2000. Plant

physiology.  Fac.  of  Agric., Ain Sams Univ.,

164-185.


