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Abstract

The essential oils of Callistemon viminalis leaves were extracted by
the hydrodistillation technique using a Clevenger apparatus and gave 1
mL/100 gm of dry weight. The Gas Chromatography/Mass Spectrometry
(GC/MS) analysis revealed that the chemical composition of the essential
oil of C. viminalis leaves were comprised of 46 compounds and the main
compounds were Eucalyptol (72.12) followed by .alpha.-Pinene (10.49) ,
3-Cyclohexene-1-methanol, .alpha.,.alpha.,4-trimethyl-, (R)- (3.91) ,
.alpha.-Phellandrene (1.21) , 0-Cymene (1.18) and n-Hexadecanoic acid

(1.18) , While the remaining 40 compounds were less than 1% each.




Introduction

The aromatic plants are rich sources for secondary chemical products and
their derivatives. For thousands of years, even today, about 80% of the world’s
population relies predominantly on plants and plant extracts for health care and
sources for clinically useful drugs®. Essential oils are highly volatile, aromatic
yields obtained from plants. Due to their volatility, they can easily be extracted
by the method of steam distillation from different natural sources.? In ancient
Rome, Greece and Egypt, the essential oils and extracts have been used as
perfumes, food flavors, deodorants and pharmaceuticals®. Essential oils due to
their better potencies and no side effects on human and environment can be
utilized as substitutes to artificially synthesized chemical preservatives.*

Callistemon species belonging to family Myrtaceae are widely used for
forestry, ornamental horticulture, essential. Approximately 10 of the
approximately 38 species that make up the genus Callistemon are indigenous to
the Indian subcontinent. C. viminalis may be found all over the world; however,
it is most prevalent in tropical climates, such as those found in South America,
Asia, Australia, and Sri Lanka. >, This plant is used to treat a wide variety of
medical conditions, including but not limited to stomach problems, skin
infections, and respiratory issues ’ C. viminalis is extremely important to a
number of different industries, including ornamental horticulture®. C. viminalis
also showed importance in Traditional Chinese medicine for treating
hemorrhoids *°. Bacteria cause serious infections in humans as well as other
animals ,thus ; the medicinal and herbal plants have assumed greater importance
in recent days, due to the tremendous potential that they offer in formulating new
drugs against many diseases and illnesses that affect the humankind?**.

The Gas Chromatography/Mass Spectrometry (GC/MS) instrument separates
chemical mixtures (the GC component) and identifies the components at a
molecular level (the MS component). It is one of the most accurate tools for
analyzing environmental samples. (GC/MS) testing is widely known as the 'gold
standard’ in the chemical analysis of essential oils. In a nutshell, a (GC/MS)
analysis identifies the various constituents in an essential oil and lists how much
of each constituent is present as a percentage.'? Gas chromatography is the best
technique to identify essential oils components specially when using mass
spectrometer as detector connected to compounds data base software.*



Classification
Kingdom : Plantae
Subkingdom : Tracheobionta
Super division: Spermatophyta
Division : Magnoliophyta
Class : Magnoliopsida
Subclass : Rosidae
Order : Myrtales
Family : Myrtaceae
Genus : Callistemon

Species : Callistemon viminalis

Common name

e Weeping Bottlebrush
e Red Cascade




Biological activities

C. viminalis is an important medicinal plant, commonly used for traditional
healing. This medicinal plant is also used in medical conditions like
stomachaches, skin infections, and respiratory condition *“.

C. viminalis is widely used for ornamental horticulture, essential oil
production, forestry, windbreak plantings and degraded-land reclamation *°.
Among its various uses C. viminalis also exhibits in-vitro antihelmintic
activity against earthworms, tapeworms, hookworms *°

It has been seen that C. viminalis provides effective control of Ephestia
kuehniella by exerting negative effects on its immune cells *’.

It has been seen that C. viminalis provides extracts from flowers and leaves
showed antibacterial activity against Gram-positive bacteria >*’. For example,
it was found that Staphylococcus aureus (S. aureus) causes superficial skin
lesion and food poisoning®. Pseudomonas aeruginosa (P. aeruginosa) is a
nosocomial pathogen accounting for a significant percentage of hospital-
acquired infections and health care centers because there are a little effective
antimicrobial agents against it*°.

It also possess weed control property, so act as bio-indicators for
environmental management .

C. viminalis is edible, and its leaves act as tea substitute and have a
delightfully refreshing flavour and fragrance 2.

The hot drink of C. viminalis has been used for the treatment of
gastroenteritis, diarrhea and skin infections. This plant has ahemostatic
property related to its astringent function in that it can halt the flow of internal
bleeding, such as from ulcers, by constricting blood vessels 422,

Fruits, bark and leaves of C. viminalis have shown molluscicides against
Biomphalria alexandrina snails .

Recent reports and experiments disclosed bottle brush as molluscicidal, bio-
repellents for land leeches, insecticidal and anti-helmintic 2%

In addition to antioxidant and hepatoprotective activity 2°, it also possesses
anti-thrombin activity %'

It is also known to reinforce the immune system and protect from chronic
diseases of vital organs like heart, brain and other organs of the body .
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Chemical constituents

C. viminalis leaves contain essential oils, triterpenoids, flavonoids, saponins,
phenolics and high concentration of polyphenols and alkaloids , traces of steroids
and tannins.

Plant collection

Leaves of C. viminalis were collected from the garden in Pharmacognosy
department in Pharmacy college / University of Basrah , we collected the plant
in flowering time of the plant . Then we dried it away from the sun (air drying)
and grind it when full dried , after that we put it in plastic bag until use it .

Material and methods

Tools:

e Cylinder

e Funnel

e Beaker

e Round flask
e Spatula
Instrument:

e Balance

e Clevenger
e Grinder
Material

° Distilled water

Preparation of extraction

The essential oils of C. viminalis leaves were extracted by the hydro
distillation technique using a Clevenger apparatus by taking 50 gm. of the plant's
leaves powdered and extracted by using 500 ml of D.W using Clevenger for 3
hours on (80-100)°c ,then collect the essential oil and keep it in tightly closed and
dark glass containers or wrapped in aluminum foil and stored in the fridge on
4°c until use it.






Result and discussion

The essential oils of C. viminalis leaves were extracted by the
hydrodistillation technique using a Clevenger apparatus and gave 1 mL/100 gm
of dry weight.

The GC-MS analysis revealed that the chemical composition of the essential
oil of C. viminalis leaves were comprised of 46 compounds and the main
compound was Eucalyptol (72.12) followed by .alpha.-Pinene (10.49) , 3-
Cyclohexene-1-methanol,  .alpha.,.alpha.,4-trimethyl-, (R)- (3.91) , .alpha.-
Phellandrene (1.21) , 0-Cymene (1.18) and n-Hexadecanoic acid (1.18) , While
the remaining 40 compounds were less than 1% each.

The results were identical to those mentioned by 2% and were as follows
Eucalyptol (41.17%) area and Alpha-Pinene (4.53%) area.

In addition to the similarity of the results with study of ?° that revealed the
principal components of the essential oils from the leaves were Eucalyptol
(84.60%) and a-pinene (10.28%).

In comparison with a study of the essential oil of C. viminalis leaves ; Fourteen
components were identified in the essential oil, as the results did not show
compatibility in some compounds ; the major components were 1,8-cineole
(64.53%) and o -pinene (9.69%).'°

In comparison with another study that showed a difference in compounds, The

major components obtained are: 1, 8 Cineol (54.99%); a-pinene (16.1%); a-
terpineol (8.02%), P-Cymene (5.25%).*°

There are differences in the yield and profile of the essential oil constituents,
which could be attributed to many environmental factors viz. latitude,
geographical distribution etc.®! Yield and composition of essential oils in plants,
can be affected by a number of factors, included physiological variations,
environmental conditions, geographic variations, genetic factors and evolution
temperature, and soil type, among others.?
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Peak# R.Time Area|  Area%|N
1 3.092 2273967 0.75
2 3.322 323979 0.11 | 3-Pentanone, 2,4-dimethyl-
3 5.880 173492 0.06 | Octaethylene glycol monododecyl ether
4 6.401 1229422 0.40| alpha.-Phellandrene
5 6.570 31889513 10.49 | .alpha.-Pinene
6 7.607 1563071 0.51| .beta.-Pinene
7 8.052 666596 0,22 | trans-1 4-Cyclohexanedimethanol, bis(heptafluorobutyrate)
8 8.373 3693948 1.21| .alpha.-Phellandrene
9 8.728 199679 0.07 | .gamma.- Terpinene
10 8.814 3582949 1.18| 0-Cymene
11 9.090 219314882 72.12| Eucalyptol
12 9.623 270217 0.09 | .beta.-Ocimene
13 9.889 1095073 0.36 | .gamma.-Terpinene
14 10.733 430894 0.14| Cyclohexene. 1-methyl-4-( 1-methylethylidene)-
15 10.981 1606787 0.53 | Linalool
16 11.958 834718 0.27 | Bicyclof3.1.1]heptan-3-ol, 6,6-dimethyl-2-methylene-, [1S-(1.alpha.,3.alpha..5.alpha.)]-
17 12.721 542133 0.18 | Isobomeol
8 13.017 259619]  0.09|Hexadecane, 1.1-bis(dodecyloxy)-
19 13.106 2266796 0.75 | Terpinen-<-ol
20 13.448 11899430 3.91| 3-Cyclohexene-1-methanol, .alpha.,.alpha. 4-tnmethyl-, (R)-
21 19.920 2790418 0.92 | Bicyclo{7.2.0Jundec-4-ene, 4,111 1-trimethyl-8-methylene- [ IR-(1R* 4Z,9S%)]-
22 20421 474358 0.16 | Aromandendrene
23 20.735 437567 0.14 | Humulene
24 20.912 399189 0.13 | Aromandendrene
25 21.769 412567 0.14| IH-Cycloprop[e]azulene, 1a,2,3,5.6,7,7a, 7b-octahydro-1,1,4,7-tetramethyl-, [ 1aR( 1a.
26 21.906 600403 0.20 | 7-Isopropyl-7-methyl-nona-3,5-diene-2,8-dione
27 22.637 483257 0.16 | 6-Isobutyryl-2,2 4 4-tetramethylcyclohexane-1,3,5-trione
28 23.238 222331 0.07[(1aR.4S,4aR_7R.7aS, 7bS)- 1. |.4.-Tetramethyldecahydro-1 H-cyclopropa[e]azulen-4-ol
29 23.337 439434 0.14 | 2-Acetylbenzoic acid
30 23.456 1321115 0.43 | 1H-Cycloprop| e]azulen-7-ol, decahydro-1.1,7-trimethyl-4-methylene-, [ lar-( 1a.alpha..4{
31 23.528 1724567 0.57 | Caryophyllene oxide
32 23.596 759283 0.25 | Ledol
33 23.683 356732 0.12| Globulol
34 23.720 378976 0.12 | 2-Naphthalenemethanol, decahydro-.alpha.,.alpha. 4a-trimethyl-8-methylene-, [2R-(2.al
35 23.829 577769 0.19|(1R.3E.7E,11R)-1.5,5.8-Tetramethyl-12-oxabicyclo[9.1.0]dodeca-3, 7-diene
36 23.933 216231 0.07 | Z4-Octadecen-1-ol acetate
37 24.006 672027 0.22 | 2-Naphthalenemethanol, decahydro-.alpha.,.alpha. 4a-tnmethyl-8-methylene-, [2R-(2.al
38 24.107 500107 0.16 | Longipinocarveol, trans-
39 24.485 478777 0.16| 7-Hydroxy- 1, 3-dimethyl-1H.8H-pyrido[2.3-d]pyrimidine-2.4,5-trione
40 24.947 179323 0.06 | 2-Acetylmethylamino-5,5-dimethyl-5,6-dihydro4H-benzothiazol-7-one
41 25.185 351566 0.12| .alpha.-Phellandrene, dimer
42 25.312 635861 0.21 | Didodecyl phthalate
43 25.442 919194 0.30 | Nonahexacontanoic acid, propyl ester
4 25.583 700522 0.23 | Octadecanoic acid, 9.10-dihydroxy-, methyl ester, bis(trifluorcacetate)
45 25.706 3575387 1.18 | n-Hexadecanoic acid
46 25.924 359062 0.12| 1-Ethyl- 1-hexadecyloxy-1-silacyclohexane
304083188  100.00
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