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ABSTRACT

An experiment was carried out on Calendula officinalis L.
plants at Maryout (calcareous soil) and El — Sheikh Zowaid
(sandy soil) locations during (2002/2003anG2003/2004) to study
the effect of plant spacing (100 and 50 cm) and nitrogen levels
(0, 60, 80 and 100 kg N / fed) on the morphological
characteristics of the plants and the physical chemical properties
of the inflorescences extracts using four organic solvents
{petroleum ether, n—hexane, 96 % and 80 % ethyl alcohol).The
results show that, the maximum values of numbcr of branches,
pumber of inflorescences, inflorescences ciameter {cm), frerh
and dry weight (g} per plant were obtaine:: from the interacti~n
between (100 cm plant spacing and 100 kg N Jevel). Meanwhile,
non SIgmﬁLdni difference was obbcrved e ween 80 and 100 kﬁ,
N /levels in both locations. The maximum viant height (cm) and
inflorescences yield (kg) per fed. were p-oduced from (3¢ cm
piant spacing and 100 kg N level) treatment,

‘The highest essential oil, nitrogen an.’ protein percentages
in Calendula inflorescences in both lccatioz;s were resulted from
(100 cm plant spacing and 100 kg N lovel) treatment. The
maximum percentages of Calendula inflorescences exiracts using
petroleum  ether and ethyl alcohol 96 % were obtained from (100
cm plant spacing and 100 kg N level) treatment. While n —
hexane gave the highest percentage of inflorescences extracts in
the treatment of (50 em plant spacing and 100 kg N level) in both
locations.

The phyq:cal properties and chemical constants in
different extracts of Calendula inflorescences (specific gravity,
refractive index, me!tmg point, congealing point, color, taste,
odor and sohlb'.lxty in different solvents) and (acid vaiue ester
value, saponification value) were determined.

Different components of Calendula inflorescences
extracts were identified quantitavely using gas liquids
chromatography tGChm%ale

Key words: ndula officinalis L., plant spacing,
nitrogen levels and volatile oxl.
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INTRODUCTION
Calendula officinalis L. plant belongs to family Asteraceae
gComposnae). Lockie, 2000 indicated that, Calendula is native to
outhern Europe, but now found throughout the world. Grieve
1994 reported that, only the common déep orange — flowers of
C. officinalis L. is of medicinal value. )
The antiseptic and anti-inflammatory properties of Calendula

have made it one of the. lon%lest- established popular herbal - -

remedies, and is usually given to beal and soothe cuts and broken
skin, It may prevent thé development of disfiguring scars from torn
and jagged wounds. In addition, non ~ alcohol — based preparations
of the remedy may soothe eczema.

. Calendula is prescribed internally and externally for leg and
varicose ulcers, post — operative wounds and rupturéd muscles or
tendons. It may be used to treat torn perneal tissues fol].ovnng
childbirth, joint” wounds where there is Joss of synowvial fluid an
bleeding in'the é;xms after a tooth extraction .

Bown, 1995 mentioned that, parts used in C . g{fﬁcinalis are
flower petals. The proPertles are a bitter sweet, salty herb that
stimulates the liver, %;al bladder and uterus, soothes the digestive
system, supports the heart and clears infections. It benfits the skin
especially, reducing _inflammation, controlling bleeding and
heahn% amaged or uritated tissues.

awless, 1997 rgported that, Calendula q[{?ginalis L. was
used as an ancient medical repute, for skin complaints, menstrual
irregularities, varicose veins, hemorrhoids, conjunctivitis and poor
eyesight. The flowers, specific for enlarged "or inflamed lymph
nodes, sebaceous cysts, duodenal ulcer and inflammatory” skin
lesions. The infused "oil 1s used for a wide range of skin problems
including cracked and rough skin, disappear rash, grazes, cracked
nipples, varicose veins and inflammations. .

The coloration of food stuffs improve their appearance and
makes them more attractive to the consumer. Thus it is necessary
to investigate all nature substances that are suitable for coloration
}10 .'iui']md synthetic colors which may be dangerous for the public

ealth,

Bown, 1995 reported that, uses of the herb as culinary
petals are used as a substitute for saffron_in rice and soup, an
infused to give color to cheese, butter, milk desserts and cakes,
also added fresh to salads.

Polunnin and Robbins, 1994 found that, C. officinalis L.
contains triterpenes; carotenoids; saponins; flavonoids including
uercetin; rutin, volatile oil; resin and chlorogenic acid. Vidal -

llivier ef al., 1989 stated that, six saponins were isolated from
the flowers of C. officinalis L. Oleanolic acid 3 - O - B - D -
glucuronide is a basic unit of all these compounds. '

Many investigations were carried out to study the effect of
plant spacing and mtrogen fertilization on growth parameters, yield
and active constituents in many medicinal’ and aromatic plants i.e
Afify et al, 1993 on Salvia g@cmalis L., Omer, 1998 on
Origanum syriacum, Badawi, 2000 on Hibiscus sabdariffa L. and
Atakisi et al., 2001 on Salvia officinalis L.
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This study aimed to investigate the effect of plant spacin
and nitrogen fertilization levels on the morphologi an
chemical properties of pot marigold plants at Maryout and El —
Sheikh Zowaid locations.

MATERIAL AND METHODS .

Two field ex{penments were carried out during two
successive seasons_of 2002/2003-2003/2004 at Maryout Research
Station , Alexandna Governorate , r%resents the calcareous soil
39.10 %_calcium carbonate ) and El-Sheikh Zowaid Research

tation, North Sinat Governorate represents the sand; soil (98.25
% sand).The experiments were irrigated with 2697 ppm for
aryout location and 3792 ppm for El-Shetkh Zowaid location.

The study aimed to investigate the interaction between four
levels of nitrogen fertilization O, 60, 80 and 100 kg N per feddan
using ammonium sulfate 20.5 % N and two plant Spacing 50 and
100 cm on ridges. Planting was achieved according to sght plot
design with three replicates. Plot dimensions were 3m and Sm with
three ridges 0.60 m apart. Plants were disseminated in hills on the
first of November, one plant per hill. Culture practices were done
as recommended. ‘ o :

I-Morphological characteristics were rccerded after three
weeks from the beginning of flowering as follow :

1 — Plant height (cm).

2 - Number of branches per plant.

3 — Number of inflorescence per plant,

4 — Inflorescence diameter {cm). '

5 — Fresh and dry weights of inflorescence per plant(g).

6 — Estimated dry weight of inflorescence per fed (kg).

Successive harvests of pot marigold inflorescence were
?erforme_d weekly from the begimmng of flowering on the first of

anuary till the last week of April. A
I-Chemical analysis of Calendula officinalis L
inflorescence : N .

1-Nitrogen and protein percentzi%e_ were determined
accordm{.;to James, 1995 and Ranganna, 1978 ,respectiveg{.
“2-Volatile oil percentage was carried out according to
"Gilenther, 1972, and carotenoids percentage were carried out
according to Fadeel, 1962 and Cherry, 1973.” .
_3-The physical properties in ~ different extracts (specific
gravity, refractive index, melting point and congealing point and
%)hi)n 1{19ggerent solvents ) were carried ouf according to A.
4-The chemical _constants in different extracts ( acid value,
ie_:ster va}ugeé g'nd saponification value} were determined according to
Farag, o : L
' g_S- Gas liquid chromatography of the extracts with different
organic solvents were determined according to Nelson ef al., 1969.
he data statistical analyzed by computer SAS program.
LSD test was used to compare the average means of treatments.
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Meteorological data of Maryout and El — Sheikh Zowaid locations
during 2003 - 2004 were as follow :

First season
Locations Maryout location El — Sheikh Zowaid Jocation
Maonths Air RH% Rain Air RH % Rain
temp. (mm) temp. (mm)
(°C) °0)
Nov.2002 . 194. | 7143 203 | 19.56 - 70.91 2.79
Dec. 2002 15.31 75.69 69.60 14,84 83.75 75.44
Jan 2003 14.82 74.97 38.10 1413 8243 37.08
Feb,2003 12.92 70.33 83.80 13.16 73.51 15.48

March2003 13.93 74.01 40.64 14.23 81.4i 41.15
April 2003 18.41 71.28 0.25 18.50 78.05 13.21

Second season
Nov.2003 19.75 74.98 452 18.90 8731 2.29
Dec. 2003 14.87 74.06 4191 14 49 81.64 23.62
Jan.2004 12.84 75.34 70.86 13.06 79.91 33.02
Feb.2004 13.35 78.66 56 .64 13.37 88.64 2921

March2004 16.06 71.04 203 16.60 81.52 19.05

Apnl 2004 18.60 70.76 0.25 17.13 8541 0.25

Source : Appli. Meteorological Lab. Desert Research Center

RESULTS AND DISCUSSION =

I — Morphological characters of Calendula aﬁcmahs L. as
affected by plant spacing and nitrogen levels in Maryout and El
— Shiekh Zowaid locations .
1 - Plant height : - . )

Tt is clear from Table (1) that in Maryout location (calcareous
soil ) the tallest J}_Ia:nts were obtained from the interaction between
50 c¢m planting distance and 100 kg N / feddan which were 67.00
and 68.00 cm’in the first and second seasons, respectively. While
the shortest plants were resulted from the interaction between 100
cm planting distance and zero nitrogen per feddan level. On the
other hand in El — Sheikh Zowaid location %sandg soil ),the tallest
plants in the first and second seasons 65.00 and 67.00 cm were
obtained from the same former interaction.

It could be noticed that the Calendila officinalis L. plants at
Mar}(out 1s taller than those in El - Sheikh Zowaid location, These
results are in agreement with those obtained by Omer, 1998 on
Origanum syriacum, Afify, ef al. , 1993 and Atakisi et al, 2001
on Salvia officinalis L.

2 — Number of branches : - .

The effect of plant spacing and nitrogen levels on number of
branches per plant are recorded in Table (2} . It shows that, there is
a significant decrease in number of branches due to the decrease of
plant_spacing and the nitrogen levels in both seasons at Maryout
and El — Sheikh Zowaid locations.In Maryout the highest valués of
number of branches were 11.00 and 11.33 obtained from 100 cm
plant spacing interacted with 100 kg N / fed. for both seasons,
respectively.” While the lowest values of number of branches were
obtained from 50 cm spaeing and zero nitrogen level. At El -
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Sheikh Zowaid location the same trend was observed. These
results are in agreement with those obtained by Afify ef al, 1993
on Salvia officinalis L .

Table (1) Effect of plant spacing and nitrogen levels on plant height
{ cm ) of Calendula officinalis L. plants.

Treat Plant height
Space Maryout location i

N 1 st Season 2 nd Season

Level| 0 60 | 80 | 100 IMean| O 60 1 80 | 100 {Mean
100 cm #5.50]51.50(55.50{ 56.00 j52.13 }47.00[53.30/59.00]60.5055.00
50 em [51.00160.50(65.50) 67.00 §61.25153.00161.5068.00170.0063.13

Mean [#8.2556.0060.50] 62.00 | — [50.00/57.50163.50]65.25] —
L.SD.00O5* 778  L.S.D.005 * 469

* 416 o = 212

*++ 589 _ %%+ )09

F1 - Sheikh Zowaid Location
100 cm [44.00149.00(54 00] 55.00 {50.50 [45.00152.00[54.33157.00] 52.08
50 cm 1¥8.00{56.00}63.00]| 65.00 58,0(} 50-00158.00164.00167.00] 59.75

Mean [46.00]52.50{58.50] 60.00 1 —-"147.50{55.00/59.171%62.00{ ---
L.SD.005 ¢ 4065 = = L.S.D.005 * 315

= 433 - < ® 286

¥+ 598 _ : 404

*Plant spacing **Nitrogen level ¥**Plant spacing x nitrogen level.

Table (2) Effcct of plant spacing and nitrogen levels on number of
branches Calendila officinalis L. plants. : K ,
Treat | Nuamber of branches per plant
ISpace _ Marvout Tocation - :
TN } st Season - 2 nd Season
Level[ 0 o0 1 80 ! 100 |Mean| O 60 | 80 1 100 |Mcan
100 cm {8.0019.33]10.67]11.00 § 9,75 |8.33 H0.00111.00]11.00{10.17
S0em [567 (70018001 833 [7.25]6.0016.67[833]8.67]7.42

Mcan 683 [8.17]933] 967 | — [7.1718.351967110.00] —
L.S.D.0.05 * 164 L.S.D.005 * 062

e 114 R B T

ek 900 T %k ] 66

. El ~ Sheikh Zowaid Location
100 cm [7.00 [8.67 }10.00] 10:67 | 9.08 ! 7.33 |8.33 j10.07]11.00] 9.33
S0cm [5.00[600[733) 8.00 1658 |5.3316.33]|7331767] 6.67

Mean [6.00 (7331867 [ 933 | -~ [633]733(900]933] —-
L.S.D.005 * 1o6d L.S.D.005 * 095
** 0.10 ¥ 0.66
w142 50,94

*Plant spacing **Nitrogen level ¥¥*Plant spacing X nitrogen level,
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3 —Number of inflgrescences : - . )

Recorded data in Table (3) show that, in Maryout location
the number of inflorescences per plant was significantly affecte
with plant spacing and nitrogen levels, in addition with the
interaction between the two treatments. The maximum number of
inflorescences per plant were 440.00 in the first season and 453.00
in the second season, obtained from the interaction between 100 cm
plant spacing and 100 kg nitrogen level. While the minimum
number of inflorescences 6)er plant were 245.00 and 252.00 in both
seasons obtamned from 50 cm plant spacing and zero kg nitrogen
level. In El - Sheikh Zowaid location the same trend was observed.

Table (3) Effect of plant spacing and nitrogen levels on number of
inflorescences per plant in Calendula officinalis L. plants.

Treat number of inflorescences per plant
Space Maryout location
1 st Season 2 nd Season

0 60 80 106 |Mean!| O 60 80 100 (Mean
Leve

100 cmm{ 58.131395.00430.00440.00380.75064.00398.00445.00453.00] 90.00
50 cm | 45.00320.11345.00858.33315.25P52 00330.00357.00365.00] 26.00

Mean | 51.48357.39387.00394.50] — [258.00364.00401.00109.00[ -—
L.S.D.005 * 1863 L.S.D.005 * 559

** 949 ¥+ 8188

*** 1342 **x 12.55

El - Sheikh Zowaid Location
100 cm | 97.00330.00369.001373.33317.33202.00340.33379.00{382.33] 25.92
50 cm | 30.33208.67249.00244.67208.17(138.00R30.00R54.67269.33] 20.75
Mcan ! 63.67269.33309.00816.00{ — 1170.00R85.17319.83324.33] -—
*

L.S.D.0o5 * 1154 L.S.D.005 13.68
*»* 0386 ** 032
*e* 1395 *** 13.17

*Plant spacing **Nitrogen level ¥**Plant spacing x nitrogen level.

4 — Inflorescence diameter (¢cm): - )

Tt could be noticed from data in Table (4) that, inflorescénce
diameter was affected sigmficantly with plant spacing in both
seasons at Maryout and El- Zowaid locations. ‘Meanwhile the
inflorescence diameter was influenced mgmﬁcantgr with all
nitrogen levels except the treatments of 80 and 100 kg nitrogen
levels which had insignificant difference between them in both
locations and both seasons. . ) i

The maximum inflorescence diameter in Maryout location
were 8.80 and 9.70 cm in the first and second seasons, respectively.
Meanwhile 1t was 8.50 cm in El - Sheikh Zowaid location in both
seasons resulted from the interaction between 100 cm plant spacing
and 100 kg nitrogen levelOn the other hand the minimum
inflorescence diameter were 4.80 and 4.90 cm in Maryout and 4.50
and 4.60 cm in El-Sheikh Zowaid in both seasons, respectively
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i)bta}ined from 50 cm plant spacing and receiving zero nitrogen
evel.

Table (4) Effect of plant s aci::? and nitrogen levels on
inflorescences diameter (cm ) of C_‘c]:len wla officinalis L. plants.
Treat Inflorescences diameter (cm )
Space Maryout focation
N 1 51 Season 2 nd Season

Level] 0 60 | 80 {100 [Mean| O 60 | 80 | 100 |Mean
100 cm 16.30|7.50 [8.60 |8.8017.80 (6507701890971 | 803
S0cm {4.80[6.10 |7.30 [7.30[6.40 [4.90 16.3017.50 | 7.60 { 6.58

Mean |5.60 [6.80 | 7.95 18.05] - |5.70 17.00 [8.20 | 8.30 | -
L.S.D.005 * 093 L.S.D.00O5 * 056
** 036 ** (.35
%) 50 HE% () 49

E! — Sheikh Zowaid Location
100 cm |6.20 [7.20 1840 [8.50|7.58 [6.40 17.47 [8.50 |8.50 | 7.72
S0cm 14501570 |7.007.10]16.10 {4.60 |5.80]7.20]17.30| 6.23

Mean_|5.40 [6.45 [7.70 |7.80| -= [5.30 6,63 {7.85 [7.90 | -
L.S.D.005 * 025 LS D705 * 090

¥* 0,33 ** 031

#5% 0,47 ***0.44

*Plant spacing ¥*Nitrogen level ¥**Plant spacing x nitrogen Jevel.

S — Inflorescences fresh weight per plant ; -

Data in Table (5) show inflorescences fresh weliht per plant
as affected with plant spacing and mtro%en levels. significant
difference in fresh weight per plant could be observed between the
plant spacing 100 and 350 cm treatments, and no significant
difference could be noticed between 80 kg and 100 kg mitrogen
levels. Meanwhile the interaction between 100 ¢cm- plant spacm%
and 100 kg nitrogen level gave the heaviest inflorescences fres
weight per plant, which were 414.85 and 437.62 g at Maryout
location and 369.63 and 375.08 g at El — Sheikh Zowaid location
for both seasons, respectively. The lightest inflorescences fresh
weight per plant was obtamed from the planting on 50 cm and
receiving zero nitrogen level for both locations.

6 - Inflorescences dry weight per plant : - )

Data in Table (6) show that, inflorescences dry weight per
plant took the same trend of fresh weight of Inflorescences per
Flam_as.aﬁ’ected ~with plant spacing and nitrogen Jevels. at Maryout
ocation the heaviest® inflorescences dry weight per plant were
67.62 and 70.56 g n the two seasons, respectively obtained from
the interaction between 100 cm plant spacing and 100 kg nitrogen
level, while it were 63,21 and 64.89 g for both seasons in Ef —
Sheikh Zowaid location. On the “other hand the lightest
inflorescences dry weé%ht per plant in both locations and both
seasons were produced from using 50 cm plant spacing and
receiving zero mitrogen level. o
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Table (5) Effect of plant spacing and nitrogen levels on
1riﬂorescences fresh weight (g / plant) of Calendula officinalis L.
plants.

Treat Inflorescences fresh weight (g 7 plant)
Space Maryout location
1 st Season 2 nd Season

0 60 80 ; 100 |Meani 0 60 80 | 100 Mean
Leve )

100 cm | 97.19365.881395.03414.85343.24{199.63(377.38413.36137.62] 54.50
S0cm | 29.24210.81233.85238.78003.17|124.032218.71043.22D46.44] 08.10

Mean | 63.21088.35814.445326.82] — 1161.830298.05B28.99337.03]
L.S.D.005 * 1348 L.S.D.005 * 1448
#1070 ** 1443
s+ 1513 €+ 20.4]

El — Sheikh Zowaid Location
100 cm | 77.50810.06(357.83369.63303.75[181.99323.29074.82375.08| 13.80
50 cm | 17.35]198.67241.76242.29[199.971124.29218.13P50.90251.87] 11.30

Mean | 47.42054.27299.80305.96] - [153.14{270.71312.86313.48] ---
L.S.D.005 * 1135 L.S.D.005 * 1181
*»* 877 ** 8.76
w1240 *¥% 12.39

¥Plant spacing **Nitrogen level ¥**Plant spacing x nitrogen level.

Table (6} Effect of plant spacing and nitrogen levels on

i:}ﬂorescences dry weight (g / plant) of Calendula officinalis L.
ants.

Treat “Inflorescences drv weight {g / plant)
Space Maryout location
N 1 st Season 2 nd Season
Level] 0 60 | 80 { 100 |Mean| 0 60 | 80 | 100 [Mean
100 cm 131.55158.54165.18167.62 {5572 {31.9460.38%68.20;70.56(57.77
50cm 20.27136.26140.92] 41.31 |34.69 21.09{37.1842.56]43.13[35.99

Mean_ D5.91147.40153.05] 54.47) — [26.52H18.7855.38]156.84] -—
L.S5.D.005 * 051 - L.S.D.605 * 233
** 155 ** 240
w220 ¥ 339

EI — Sheikh Zowaid Location
100 cm [30.18152.71160.93]163.21 {51.76 [30.94154.97]63.72164.89] 53.63
30 cm [18.7831.76]38.68] 39.32 132.13 [19.89[34.90}40.14[30.80] 33.93

Mecan [4.4812.23149.81,51.96 | - 25,4214 94519352 85] -
L.S.D.005 ¥ 195 L.S.D.005 * 1.90
T 449
**% 209 #4% ) 1

¥Plant spacing ¥**Nitrogen level *¥*Plant spacing x nitrogen level.

»
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7 - Inflorescences dry weight (i)er feddan :- .

The estimated infloréscences dry weight per feddan (kg) in
Calendula officinalis L. as_affected by _Flant spacil d mtrogen
levels was “tabulated in Table (7).” The_total . weight of
inflorescences ger plant in all treatments refiect the estimated yield
but it could be noticed that the narrow plant spacing 50 cm
receiving 80 or 100 kg nitrogen ger feddan gave the maximum
yield, while it decreased significantly when the planting achieved
on 100 cm with any nitrogen level.” As for Maryout location the
maximum _estimated yield were produced from the interaction
betweenS0 cm plant spacing and 100 kg nitrogen per feddan. On
the other hand the lowest estimated yield resulted from 100 cm
plant spaqm% and zero kg nitrogen per feddan. The same trend was
observed in El — Sheikh Zowatd location. ]
~ As morphological characters are described before, it could be
noticed that the cultivation of Calendula qgicinalis L plants at
Maryout location is performed best than 'El — Sheikh Zowaid
location, and this may be attributed to the environmental factors.
More over no difference between the yield using 80 kg nitrogen
per feddan and using 100 kg nitrogen per feddan in the twc
locations . Same results were confirmed oy Omer,1998 on
Origanum syriacum and Atakisi ef al,2001 on Salvia officinalis L.

HO- Chemical analysis of Celendula officinalis L.
inflorescences as affected by plant spacing and nifrogen levels
in Maryout and El - Sheikh Zowaid locations : -

Table (7 ) Effeet of plant spacing and mitrogen levels on inflorescences
dry werght (ke / fed. ) of Calendula officinalis L. plants.

Treat Inflorescences dry weight (kg /fed. ) )
Spacin Maryoul jocation

1 st Season 2 nd Season

0 60 20 100 (Mean| 0 | 60 80 100 [Mean

Leve -
100 cm | 10.31390.231434 504350.76371.45212.921402,501454.65470.33] 85.10
50 cm | 70.261483.46{545.59550.79462.53281.12495.731567.50,575.00{ 79.84

Mean | 40.291436.851490.05500.78] --- [247.02449.12/511.08522.67] -
L.S.D.005 * 911 L.S.D.005 * 15353

** 1412 ##20.12

¥ 1997 *** 2845

E1— Sheikh Zowaid Location
100 cm| 0113551 37105 50421.33344.84D06.221366.36134. 73R 33 55] 57.47
50 cm | 50.33023.38515.75023. 344 28.20065.15865.335535.57544 04] 52.52

Mean { 25.74387.38460.63}472,34] -— [235.691415.85080.16H88 30| -
L.S.D.005 * 1553 L.S.D.005 * 2547

** 12,59 : ** 10.05

** 1781 : ++ 14 21

*Plant spacing **Nitrogen level ***Plant spacing x nitrogen Tevel.
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1 -Total nitrogen and protein percentage :

. Data in Table (8) show that, the maximum percentage of
nitrogen in Calendula officinalis L. inflorescences from Maryout
location and El — Sheikh Zowaid resulted from 100 cm plant
spacing acted with 100 kg nitrogen level. While the lowest
percentage were: obtained from 50 cm plant spacing and zero
nitrogen level. From results obtained m Table (8) mtrogen
]C):ercenta e in all treatments reflects the protein percentage in

alendula officinalis L. inflorescences, which estimated from the
assumption that nitrogen percentage equal 16 % from protein
content according to-James, 19953 and Ranganna , 1978.

Table (8) Total nitrogen and pratein percentage in Calendula officinalis
L . inflorescences as affected by plant spacing and nitrogen levels.

Maryout location

Space, Nitrogen % Protein content

0 60 80 160 0 60 80 100
evel

T00cm | 2.05 1 3.01 392 (413 (1281 (1881 424.30 {2581

S0cm 203 (290 1352 1385 (1269 |I8.13 2.00 124.06
¥l- Sheiklh Zbwaid locafion W

T00cm | 2.03 1 2.35 [ 3.22 | 3.16 | 12,69 [ 14.60 [ 2013 [ 22.56

50cm | Z02 1211 1224 1295 12631319 [14.00[ 1844

2 — Volatile oil (V. /W ) and carotenides (V/ W ) percentages .

. As for volatile oil percentage as affected by plant spacing and
different mitrogen levels in Calenidula officinalis L. inflorescences.
Data recorded in Table (9) show that, the highest volatie oil
Eercentage in Mari/out location obtained from the interaction

etween 100 cm plant spacin w:th_SO_kgEmtro§en_or 100 k
nitrogen level, respectively. Meanwhile in 'El — Sheikh Zowai
location the percentage of volatile oil reached 0.31 % produced
from the interaction between 100 cm or 50 cm plant spacing and
100 ‘y{%mtrogen level. | . )

. s for carotenoides content in Calendula officinalis L.
inflorescences as affected by plant spacing and nitrogen levels.
Data in Table (9) show that,"at Maryout location, the treatment of

100 cm plant spacing with 100 mtro&en level gave the highest
Fercentage of carotenoides which reached 8.97 mg / IO%V%' in the
irst_season and 921 mg /100g in the second season.While the
maximum _percentage of it, reached 9.05 and 942 mg / 100 g
obtained from plant spacing 50 cm and 100 nitrogen level in the
first and second seasons, respectively at El — Sheikh Zowaid
location. These results are in_agreement with those obtained l;y
Karawya, ef al, 1975 and Tiegahed, 1985 on Calendula
officinalis L. inflorescences.
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Table (9) Volatile oil ( ml /100 g ) and carotenoides {mg / 100 g )
percentage in Calendula officinalis L . inflorescences as affected by plant
spacing and nitrogen Levels.

‘Maryout location
Spac Volatile o1l % (ml/ 100 g} Carotenoids {mg 7 100 g)
| st Season T st Season

evel 0 o0 80 | 100 0 60 50 [ 100
100cm [ 0.29 [ 030§ 032 [ 031 [ 547 | 559 1 620 [ 897

2 nd Season 2 nd Season
T00cm | 0.28 1 0301 031 TO31 15227601 [ 63471921
I ™0cm | 028 [ 029 029 {030 3519]1683 1700 ] 822
“El- Shetkh Zowaid Tocation
I st Season 1 sr Season
TOOcm [ 028 T020 1 020 030 V3071371 16071702
50cm [ 0Z8 | 028 029 TO30 [ 5IT 15921794 [9.05
2 nd Season 2 nd Season
TOOem | 029 JOZ29 1 030 031 [ 528 1535576006380
50cmm | 029 0291 030 1037 | 5.384 6101 B.1T -9,

3 -Physical properties of Calendula cglic.inalis L.
inﬂotl_'escences extracts in Maryout and El — Sheikh Zowaid
ocations .

Data recorded in Table (10 &11) show the effect of different
prﬁamc solvents on physical properties of Calendula officinalis L .
inflorescences extracts at Maryout _and El — Sheikh Zowaid
locations . At Ma.l'%out location , specific gravity at (55 /55 °C),
refractive index at 55 °C , melting range and congealing range were
0916 , 1.486 , 56 — 58 °C and 54 = 56 °C found m Calendula
officinalis L . inflorescences extract with ethyl alcohol 96 %
respectively .‘While the minimum_former values were obtained
from petroleum ether extract. The Physical properties of Calendula
officinalis L . inflorescences extracts with different organic
solvents at El - Sheikh Zowaid locations took the same trend, The
color, taste and odor for all extracts in both locations are mentioned
in table (10 &11). )

It could be concluded that all extracts obtained from each of
Calendula officinalis L . with the applied solvents ( n — hexane ,
petroleum ether , ethyl alcohol 96 % and 80 % ) were in solid state
at room temperature. » .

For studying the solubility of different extracts of Calendula
officinalis L "inflorescences , data in table (10 &11) show that all
extracts with n — hexane, petroleum ether , ethyl alcohol 96 % and
80 % were Insoluble in water at Maryout and El — Sheikh Zowaid
samples and mostly soluble in ether | petroleum ether , acetone ,
chloroform and benzene .
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Table (10) Physical

roperties of Calendula

officinalis L

i

inflorescences extracts obtained by different organic solvents :

_ _ Maryout samples
Property | Ppetroleum | Ethyl alcohol | Ethyl alcohol
) ether | 1 hexane | = 80 %
~Specific
gsra/vgt oa(t: 0.873: 0.899 0916 0.903
Refractive . '
index at 1.460 1.467 1.486 1.473
55°C
Meltin _ _ &g o g ©
i rangeg 50-52 °C | 50-52 °C| 56-38 °C | 56-58 °C
Congealin — o
ragnge_g 48 —50 °C| 48-50 °C| 54-56 °C | 54-56 °C
. QOrange Brownish Brownish
Color Yellowish yello%v yellow orange
Taste arlgx%saiic Aromatic Aromatic Aromatic
Bland to Bland to
£ / ¢ Bland to Biand to
Odor | slightly | shightly  qiohilyacid | siightly acid
- Solubility :
' Shehtl Slightl
Ether Soluble | Soluble RN colibla
Petroleum 1 g4juble | Soluble ;|  Soluble Soluble
ether .
Acetone Soluble Soluble Soluble Soluble
Partiall Partiall
Chloroform| Soluble | Soluble ohivid aluple
Benzene Soluble Soluble Soluble Soluble
Water Insoluble | Insoluble Insoluble Insoluble
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Table (11) Physical properties of Calendula qrﬁcinalis L.
inflorescences extracts obtained by different organic solvents :

El — Sheikh Zowaid samples
Propert Petroleum Ethyl alcohol | Ethyl alcohol
pery n — hexane y96 o, ygo C7A

ether
Specitic
§r3v1t at 0.868 0.893 0910 0.903
5/55°C
Refractive
ing]gag(cat 1.492 1.469 1.483 1.473

Meltin g1 © _ _§7 © 57 ©
rangeg 4951 °C| 4951 °C| 55-57 °C 55 =57 °C

Congealin o o o
ragnge £147-49 °C| 48-50 °C| 53-55 °C 53-55 °C

Orange to { Orange to Brownish ‘Brownish
Color re re% vellow orange
Less : Strong .
Taste aromatic Aromatic aromatic Aromatic
Bland to

: : Bland to Bland to
Odor Less acid Slg%lilély slightly acid | slightly acid

Solubihity S

light] Slight]
Ether | Soluble | Soluble cohible sohibls
Petroleum { goluble |  Soluble Soluble Soluble
Acetone Soluble Soluble Solub]]_le I§01ub]11t'v:
Partia artially
Chloroform | Soluble Soluble solubl g soluble
Benzene Soluble Soluble Soluble Soluble
Water Insoluble | TInsoluble Insofuble “Insoluble

4 -Chemical properties of Calendula aji'ficinaﬁs L.
inflorescences extracts obtained by different organic solvents :

Data recorded in Table (12} show the effect of different
_orﬁamc solvents on chemical properties of Calendula officinalis L. .
intlorescences extracts from Maryout and El — Sheikh Zowaid
locations . The highest acid values were 11.30 and 10.93 in
Maryout and E! — Sheikh Zowaid samples ,respectively resulted
from the extraction with ethy! alcohol 96 % . while the lowest acid
values were obtained from the extracts with %gtroleum ether for
both locations , respectively . Meanwhile the highest ester values
were 107.35 in Maryout sample and 112,40 in Ef'- Sheikh Zowaid
sample resulted from n — hexane extraction and the lowest ester
values were obtained from ethyl alcohol 80 % extracts . As for the
saponification value it could be noticed that n — hexane extracts
had the highest saqumﬁca,non value which were 116.65 and 122.12
in Maryout and El — Sheikh Zowaid samples ,respectively . While
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eth*;l alcohol 80 % extracts had the lowest saponification values in
both locations , respectively .

Table (12) Chemical constants of the extracts of Calendula officinalis
L. . inflorescences obtained by different orpanic solvents :

Marvout location
. Petroleum _ Ethyl alcohol| Ethyl alcohol
Properties ether n —hexane 96 % 80 %
Acid value 7.65 9.30 11.30 10.76
Ester value 102.60 107.35 98.30 96.32
Saponificatio) 119 35 116,65 109.60 107.08
) El — Sheikh Zowaid samples
Acid value 7.20 9,72 10.93 10.20
Ester value _104.35 - 11.40 102.30 93.30
Saponificatio | -y 55 122.12 113.23 105.50
value

5 - Volatile oil components of Calendula officinalis L. .
inflorescences as affected with different organic solvents in
Maryeout and El - Sheikh Zowaid locations .

Table (13) show the main componenis of Calenduia
officinalis L . inflorescences in the -extracts of selective organic
solvents using f%as liquid chromatographic techniques . Data
revealed that” the number of separated components and its
percentage in every extract depending upon the retention time of
each component . = . B

With usm% getroieum ethér, n — hexane, ethyl alcohol 96 %
and ethyl alcohol 830 % extracts in Maryout samples . there were 12
, 12, 15 and 19 peaks detected , respectively . While there were 15
, 15, 22 and 29 differént peaks detected from El — Shetkh Zowaid
samples using the same mentioned organic solvent extracts ,
respectively .~ - ]

From the above results . we can concluded that El — Sheikh
Zowaid samples contain higher number of identified peaks than
the other habitat samples. =~ - . .

The maximum percentage of the main component isolated
from petroleum ether extract was a —~ terpene (57.32 %) in Maryout
sample. Mean while it was cyclohexannone ,2 — methylene ~ 5~ 1
methyl ethyl (21.37 %2. in El — Sheikh Zowaid sample. As for n —
hexane extract ,the h:; est percentage were o - cadinene (18.55 %ﬁ
and thgmo] (30.98 %) obtained from Maryout and El - Sheik
Zowaid samples, respectively. Thujone with (30.00 %) and a —
cadinene_with (20.88%) were separated in ethyl alcohol (96 %)
extracts in Maryout and El ~ Sheikh Zowaid sam})les, respectively.
While the main'’components in ethyl alcohol (80 %) extracts were a

~ cadinene (27.11 %) and thujone (25.31 %) for both locations ,
respectively.
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Table(13) Gas liquid chromatography of the extracts of C. officinals L.
Maryout samples % El-sheikh Zowaids
samples %

§ — by § —

5 o o =} g ] =3 =}
Components E g z | 52| % g E B
5| 5|8 (<R 5| |8 ==

Ay = w | W £ s w | H|
A ~Terpene 7.323] - - - - - - |0.125
B- Pinene - - - - - [0.06713.507 |1.343

Cineol - - - - - - 14.037 -
Ocemene - - - (0028 | - - ]0.12410.285
Camphene - - - - - - - ]0.959
Unknown - - - - - - - 10,924
Menthol - - - - - - 12.79510.205
Me - chavicol - - 05401 - - - - [0.556
Geranyl acetate - - 109073 - 13181 - 0.28310.123

Me — acelate - - |1.081 - - - -
Carvacrol - - - 10.767 - - 10.881[0.144
Caryophvllene - - 2.213] - - - |079212.111

Eugenol - - |1.654}11.120 - - - -
Carvone - - - - 1053410233 - 1.981
Phellendrene - 19923 12.741 [13.948 16.902 [9.014 | 6.580{17.301
Menthone - - 14.24111.255 19.098{5.786 | - 15.134

Thymol 11341 - [0459(1.109 ] - 0981|0642} -
B- Bourbonene - - 10.890 j0.504 | - 10.95410.78811.317
Limonene - 10759} 2.80913.557 | 3.091[9.317}1.99812.174
Linalool 4328 13.996 | 7.181{5.935 [4.627 | 3.980| 8.406{11.751
Linalvl acetate 3.29919.861 - 1.107 1 4.614{ 4.082]1.475110.521

Cvclohexanone,2
-methylene 5 {1 | 5.661{8.795 | - 17.323 j 1.377(7.494 | 2,167|0.437
-methy] ethyl)

E-2-decanol {2.26412.962(1.63716.744 | - |1.76712.83913.245

o —cadinene 2374 18.559] - DR7111]7.358] - 0879} -
y-muurolene {1503 [2850] - }3.695| - - 11.82411.427
Thujone - 4.529] 0.004{ - 4744 - - [25.313
B- damascenone [0.573 | 3.180{1.831 [9.408 |2.344 | - 1.779 [ 9.689

o —muorphene - 10.544 [1.812 112.308]1.747 |1.557 |3.663 -
Me - eugenol 1,047 (4042 - 1.081 :0.217 [0.821 {1.997 10.545

Unknown 0220 - - - 108741 - - -

Unknown 02741 - - - - - - -
Unknown - - - 11545 {1.156 [1.6951 - 1.432

- oplopenone

gci Splope -l - - liasel - 1 - [1.659]0.179
3~ Gurjunene - - - - - - - 10,072
o —Cadinol - - - - - - - 0.405
Unknown - - - - - - - 0.016
Dedecanoic acid - - - - - 12,253 [0.885|0.285
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