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The Lipids and Volatile Oil Constituents of Leucaena glauca (L.) Benth.Growing in
Egypt and Their Biological Activity.

R.A.Hassan and Radwan, H.M.

Phytochemistry Dep. National Research Centre, Dokki, Cairo, Egypt, 12311.

Abstract: The unsaponifiable fractions afforded by the pet.ether extract of the aerial parts of Leucaena

(7) –  (28)glauca (L.) and their seed were analysed by GLC. A series of hydrocarbons ranging from C C  in

addition to campasterol , stigmasterol , â –sitosterol and the triterpenoids á- amyrin and â-amyrin were

identified from the aerial parts of the plant also GLC analysis of the fatty alcohol fraction revealed the

33 68presence of 8 fatty alcohols, in which tritriacontanol represent the main alcohol (C H O, 25.17%). Finally

GLC analysis of the fatty acid methyl esters revealed the presence of 10 fatty acids in which linolinic acid

18(3)( C  ,27.89%) represent the main acid. The constituents of the volatile oil obtained from Leucaena

glauca (L.) were identified by using GLC analysis. 19 compounds were identified, which represent

(80.72%) of the total composition of the oil. The main content was monoterpene hydrocarbons, in which

á-Pinene (16.52 %), limonene (12.75%) and were the main compounds, while Terpineol-4-ol (4.81%) and

martenol (1.562 %) were found to be the main oxygenated monoterpenes. Sesquiterpenes, either

hydrocarbons or oxygenated, were present as minor or traces. The radical scavenging effect of the tested

extracts using DPPH free radicals was also performed .The unsaponifiable fractions of both the aerial parts

of the plant and the seed showed a strong antioxidant activity also the fatty alcohols and the fatty acids

and the volatile oil showed moderate activity. The different extracts and isolated compounds of the plant

and the volatile oil  exhibited no cytotoxic activity against Ehrlich-ascitis carcinoma cell line at the tested

concentrations (25 µg/ml, 50 µg/ml and 100 µg/ml).
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INTRODUCTION

Leucaena is a genus of about 24 species of

leguminous trees and shrubs, distributed from Texas

U.S.A. to Peru and spread in Egypt . It belongs to the[1]

family Mimosaceae. Leucaena glauca  plant can be

used for several purposes such as livestock folder green

manure or fire wood crops. Its seed can be used as

beads. The crop can be raised as a charcoal source and

for energy. Extract from its seeds have anthelmic

medicinal quantities in Sumatra and Indonesia , also[2]

the bark is eaten for internal pain. A decoction of the

root and the bark is taken as contraceptive, ecbolic,

intestinal parasitism  also its found that L.glauca has[3]

hypoglycemic effect similar to the hypoglycemic effect

of Daonil  also used for pharmaceutical substitute for[4]

the important guar gum used as a binder in tablet

formation, and it was found to be an excellent liquid

excipient as a suspending and thickening agent. The

genus leucaena is reported to contain hydrocynamic

acid, leucaenine, quercitrin and tanic acid, also the

seeds of L.glauca , in common with seeds of other

legumes, contain a large amount of galactomannan

mucilage located in endosperm , and biologically ,[5]

leucaena is relatively resistant to the pests and diseases

prevalent in Hawaii. The phytochemical data of

Leucaena glauca growing in Egypt revealed the

presence of terpenes, flavonoids, coumarins and sterols.

Recently, much attention has been focused on natural

antioxidants. Although many natural antioxidants have

been found in numerous plant materials , tocopherols[6]

only are now widely used as the safe natural

antioxidant. However, they have the limitation that they

are not effective as synthetic antioxidants when used

alone , beside their high manufacturing costs. With[10]

these objectives we tried to isolate a new type of

antioxidant from medicinal plants, in particular from

Leucaena glauca. The present work deals with the

study of the lipid and volatile oil  constituents of both

the plant and their seeds, also evaluation of their anti-

oxidant activity of  both the total extracts and the

isolated compounds as well as evaluation their

cytotoxic activity using a single tumer [ Ehrlish ascites

carcinoma cells ].

MATERIALS AND METHODS

Plant Material: Leucaena glauca was collected from

Orman Garden, Giza, Egypt during May 2007. The

plant was identified by Dr. M. El-Gebaly and Dr. S.
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El-Kawashty, Taxonomists, National Research Centre,

Cairo, Egypt, to whom the authors are deeply indepted.

The aerial parts of the plant were air dried and ground

into fine powder. A voucher specimen was kept in the

herbarium of  NRC., Cairo.

Anti-oxidant Activity:

R e a g e n t  a n d  s o lv e n t :  6 -h y d r o x y - 2 , 5 , 7 , 8 -

tetramethylchroman-2-carboxylic acid (Trolox, Aldrich

Chemical Co.), 1,1 Diphenyl-2-picrylhydrazyl (DPPH,

Sigma Chemical Co.) and Methanol HPLC.

Apparatus and Techniques:

Apparatus:

1. Shimadzu UV.Pc. 2401 Spectrophotometer. 

2. Gas liquid chromatograph Hewlett HP 6890 series.

GLC analysis were carried out according to the

following conditions:

I-For the Unsaponifiable M atter and Fatty Alcohol:

Column: HP-1 (methyl siloxane) 30m length/ 0.53 x

2.65 µm, Temp. program:- Ini. Temp. 60 C, Ini. Timeº

2min., program rate 10 C/min., F. temp.  280 C, Finalº º

time 30 min., Injection temp.  260 C, Detector (FID),º

2 2T= 300 C, Flow rate of carrier gas N  : 30 ml/min., Hº

: 35 ml/min., Air : 30 ml/min.

II-For Fatty Acids: Methyl esters of fatty acids were

analysed on HP-6890 GC. Column: HP-5 (phenyl

methyl siloxane) 30m length/ 0.32 x 2.25 µm, Temp.

program:- Ini. Temp. 60 C, Ini. Time 2min., programº

rate 8 C/min., F. temp.  270 C, Final time 10 min.,º º

Injection temp.  270 C, Detector (FID), T= 300 C, Flowº º

2 2rate of carrier gas N  : 30 ml/min., H  : 35 ml/min.,

Air : 300 ml/min.

III-For the Volatile Oil: Culumn:- HP-INNOWAX-

Polyethylene glycol, length :- 30m, diameter :250 ìm,

film thickness : 0.15 ìm. Oven Temp. :- Initial Temp.

70 C, Initial Time 2min.  Ramps:- Rate 3 C/min  ,F.º º

Temp. 190 C, F. Time 5 min., Injection Temp. 250 C,º º

Detector (F.I.D) , T = 260 C, Flow rate of carrier  gasº

2 2N  : 33ml/min., H : 35ml/min., Air: 330ml/min

Isolation of the Lipoid Matter : Dried powdered[7]

plant material ( aerial parts, 450g ) of Leucaena glauca

(L.) was extracted with pet-ether (40-60 C). Theº

purified extract (fullers earth) was evaporated and the

residue (5.3g) was dissolved in boiling acetone

(100ml), cooled and the amorphous precipitate formed

was separated  (acetone precipitate, 0.85g). The acetone

soluble fraction was saponified using N/2 alc.KOH, and

the unsaponifiable matter (1.1 g ) was separated. The

liberated fatty acid mixture,  was extracted, methylated

(methanol, 4.5% HCl). 

The same methods were carried out for the seeds

of the plant (200g) to prepare the lipodial matter, in

which the acetone precipitate was 0.65g and the

unsaponifiable matter was (0.52g). Samples of the

isolated fatty alcohols,  unsaponifable fraction and

methyl esters of fatty acids of both the aerial part of

the plant and the seeds were subjected to GLC

analysis.

Preparation of the Volatile Oil: Dried powdered seeds

of Leucaena glauca  (250g ) was macerated with three

folds of its weight with pet-ether(40-60 C) at roomº

temperature,for 48 hours. The maceration was repeated

twice . The pet. ether extract was evaporated and then

subjected to water distillation for about three hours

until no more volatile oil was distilled off. The oil was

extracted from the aqueous layer by shaking with ether

which was evaporated after dehydration over anhydrous

sodium sulphate. A pale yellowish oil was obtained

(0.52 g). The volatile oil was subjected to GLC

analysis and the compounds were identified by means

of comparison of their relative retention times with

authentics (Table 4).

Determination of Scavenging Effect on DPPH Free

Radicals: The effect of the plant extracts on DPPH

radical was studied employing the modified method 

described ealier by Yamaguchi et al . The decrease of[8]

the absorbance at 516 nm of the DPPH solution after

addition of the sample (plant materials) was measured

in a glass cuvette. An aliquot of 0.1 ml M. methanol

solution of DPPH was mixed with the methanolic

solution of the sample, so that the relative

concentration of plant materials versus the stable

radical in the cuvette was 0.13., then the solution with

tested sample was shaken vigorously. The absorbance

was mentioned at the start and at 30 min. after being

kept in the dark against a blank of methanol without

DPPH. All tests were run in duplicate and averages

were calculated . The antioxidative of these samples[9]

were compared with Trolox. Where 

516nm 516nm%RSA= 100%XAbs of blank -Abs of sample

)))))))))))))))))))))))))))))))))

516 nmAbs of blank  

The results are expressed as radical scavenging

activity (% RSA) as shown in table (5). 

Antitumor Activity : The anti-tumor activity of the[10]

extracts and the isolated compounds, isolated from both

the aerial parts of the plant and from the seeds, were

tested against Ehrlich ascites carcinoma in vitro in the

National Institute of Cancer, Cairo.
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Table 1: GLC analysis of the Unsaponifiable fraction of Leucaena

glauca

Reak No. RT Relative % Constituents

7 1 3.41 2.98 C     n- heptanes

82 3.89 0.62 C      n-Octane

103 5.3 1.22 C    n-Decane

124 7.33 3.81 C     n-dodecane

145 8.01 3.56 C     n-tetradecane

156 8.99 2.71 C      n-pentadecane

167 9.24 4.65 C      n-hexadecane

8 10.52 3.28 Un-identified

179 12.32 6.72 C      n-heptadecane

1810 13.77 4.49 C      n-octadecane

2011 14.84 2.9 C      n-cosane

2212 19.10 0.75 C      n-dodecosane

2313 19.19 3.73 C      n-tricosane

2414 20.2 14.45 C      n-tetracosane

2515 21.51 2.37 C     n-pentacosane

2616 22.39 6.611 C     n-hexacosane

2817 24.97 6.24 C     n-octacosane

18 25.38 2.11 â  -amyrin

19 25.46 5.91 Un-identified

20 27.59 3.44 Un- identified

21 33.61 5.32 Campasterol

22 34.8 4.25 Stigmasterol

23 36.2 3.28 Un-identified

24 35.91 2.53 â  -sitosterol

25 40.1 7.52 á-amyrin

Table 2: GLC analysis of the Fatty alcohol fraction of the aerial

parts of Leucaena glauca

Peak No. RT Relative % Constituents

24 501 9.65 3.47 Tetracosanol ( C H O )

26 542 11.64 4.82 Hexacontanol (C H O )

3 14.99 2.92 Un-identified

31 644 20.68 6.33 Hentriacontanol (C H O )

32 665 22.35 22.84 Dotriacontanol (C H O )

33 686 23.92 25.17 Tritriacontanol (C H O )

34 707 25.61 9.51 Tetratriacontanol (C H O )

36 748 29.81 13.44 Hexatriacontanol (C H O )

9 34.77 3.47 Un-identified

37 7610 38.1 3.18 Heptatriacontanol (C H O )

11 38.9 4.84 Un-identified

Table 3: GLC of the Fatty acid m ethyl esters of the aerial parts of

Leucaena glauca

Peak No. RT Relative % Constituents

10(0)1 8.188 3.36 C Decanoic acid

12(0)2 10.68 9.54 C Lauric acid

14(0)3 14.24 3.72 C M yristic acid

16(0)4 17.8 14.8 C Palmetic acid

18(0)5 21.02 12.91 C Stearic acid

18(1)6 21.56 7.76 C Oleic acid

18(3)7 22.60 27.89 C Linolinic

8 22.81 5.25 Un-identified

20(0)9 27.06 4.86 C Arachidonic

22(0)10 29.87 5.11 C Docosanoic

24(0)11 32.39 1.49 C Tetracosanoic

12 34.1 3.3 Un-identified

A- Preparation of Extracts: Two grams of pet-ether

(40-60 C), 80% methanolic extract of both the aerialº

parts of the plant and from the seeds  and 0.25g of the

volatile oil of the seeds of Leucaena glauca  were

dissolved separately in dimethyl sulfoxide (DMSO) to

give a concentration of 100 µg/0.1ml.

Table 4: Identified Constituents in the Volatile oil of Leucaena

glauca

RRT* : Retention time relative to á-pinene (369 sec)

Identified compounds RRT* Relative %

Un-identified 0.934 3.32

á-pinene 1 16.52

Camphene 1.027 3.51

Sabinene 1.138 7.99

â-pinene 1.192 6.67

á-phelandrene 1.33 8.91

P-Cymene 1.4 0.82

1,8-cineol 1.425 2.891

Limonene 1.493 12.75

Un-identified 1.506 4.27

Terpinolene 1.85 2.62

Un-identified 1.92 3.41

Camphor 2.04 1.84

Un-identified 2.11 3.67

Terpineol-4-ol 2.325 4.81

á-terpineol 2.417 0.77

M yrtenol 2.46 1.562

Un-identified 2.61 5.31

â-caryophyllene 4.067 2.56

á-humulene 4.317 0.72

á-silenene 4.39 1.11

Caryophyllene oxide 5.108 2.845

â-eudesmol 5.506 1.85

Table 5: The Radical scavenging effect of sam ples on DPPH radical

Tested compounds Absorbance 516/ RSA % 

reaction period (min)

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

10 mins 20 mins

Trolox 0.025 0.026 95.06

Unsap. A 0.069 0.071 86.43

Unsap. S 0.07 0.071 86.33

Fatty alcohol A 0.091 0.09 81.87

Fatty alcohol S 0.092 0.095 81.67

Fatty acid A 0.062 0.065 87.69

Fatty acid S 0.061 0.063 87.9

Volatile oil 0.099 0.102 80.62

The absorbance reading at each reaction period are means of two

measurements 

A = Aerial parts of the plant.

S = Seeds of the plant.

B- Screening for cytotoxic activity : Both the plant[10]

extracts and the tested isolated compounds were

screened in vitro using a single tumor (Ehrlich ascites

carcinoma cells). The tumor was maintained in the

laboratory by weekly intraperitoneal transplantation in

female albino mice from the animal house of Cairo

Cancer Institute. A set of sterile test tubes was used for

each test solution, where 2.5x10  tumor cells per ml6

were suspended in phosphate buffer. 0.1 ml of different

dilutions of each test solution was added separately to

the suspension, kept at 37 C for 2 hours. Trypan blueº

dye exclusion test  was then carried out to calculate[11]

the percentage of non-viable cells. Using a dose of 100

µg/ml, 50 µg/ml and 25 µg/ml of each extract.

Concentrations causing less than 30% non-viable cells

in the suspension were considered inactive, while those

producing more than 70% non-viable cells were

considered active. Results are recorded in table (6).
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Table 6: Result of screening of the antitum or activity of Leucaena

glauca 

The compounds Concentration in % Inhibition of 

M g/ml co viability 

Unsap. A 25 7

50 29

100 37

Unsap. S 25 11

50 17

100 33

Fatty alcohol A 25 12

50 19

100 39

Fatty alcohol S 25 11

50 19

100 36

Fatty acid A 25 0

50 0

100 14

Fatty acid S 25 0

50 9

100 17

Volatile oil 25 29

50 38

100 45

A = Aerial parts of the plant.

S = Seeds of the plant.

RESULTS AND DISCUSSION

Unsaponifiable Fractions: GLC analysis of the

unsaponifiable fraction of the aerial parts of the plant 

was proved to be a mixture of hydrocarbons in which

2 4  C was the main hydrocarbon, sterols and triterpenes

were also isolated. Identification of the compounds was

carried out by comparison of their retention time with

the available reference compounds Table(1). Also GLC

analysis of the unsaponifiable fraction of the seeds of

the plant revealed the presence of hydrocarbons as

28present in the aerial parts, but C  was the main

hydrocarbon (17.62 %). Campasterol, â- sitosterol and

á – amyrin were also present.

Fatty Alcohol Fractions: GLC analysis of the fatty

alcohole fraction of the aerial parts of the plant

revealed the presence of 8 fatty alcohols in which

32 66dotriacontanol (C  H  O, 22.89 %) and tritriacontanol

33 68(C  H  O, 25.17 %) were the main components, also

GLC analysis of the fatty alcohols isolated from the

seeds revealed the presence of 9 fatty alcohols in

32 66which hexacontanol (34 %) and dotriacontanol (C  H

O 26.8 %) were the main alcohols, Table (2).

Fatty Acid Fractions: GLC analysis of the fatty acid

methyl esters of the aerial parts of the plant revealed

the presence of 10 fatty acids in which linolinic acid

18(3) (C ) was the main acid (27.89 %) Table (3). Also

GLC analysis of the fatty acid methyl esters of the

seeds revealed the presence of 10 fatty acids, but the

only difference with the fatty acids of the aerial parts

18(2)of the plant was the presence of linoleic acid (C ),

which found to be the main acid (30.92 %).

In the course of searching for natural antioxidants,

we tried to isolate new antioxidant compounds from

medicinal plants, in particular from the plants which

have not been investigated previously,  therefore  we

studied the phytoconstituents of Leucaena glauca (L.)

and the different extracts and isolated compounds were

evaluated for antioxidant activity against  DPPH.

GLC analysis of the unsaponifiable fractions of

both the aerial parts of the plant and the seeds were

carried out. The unsaponifiable fraction of the aerial

parts of the plant  was proved to be a mixture of

24 hydrocarbons in which C was the main hydrocarbon,

sterols and triterpenes were also isolated . Identification

of the compounds was carried out by comparison of

their retention time with the available reference

compounds, Table(1). Also GLC analysis of the

unsaponifiable fraction of the seeds of the plant

revealed the presence of hydrocarbons as present in the

28aerial parts , but C  was the main hydrocarbon (17.62

%). Campasterol, â- sitosterol and á – amyrin were

also present, also GLC analysis of the fatty alcohole

fraction of the aerial parts of the plant revealed the

presence of 8 fatty alcohols in which dotriacontanol

3 2 6 6 33 68(C  H  O, 22.89 %) and tritriacontanol (C  H  O,

25.17 %) were the main components, also GLC

analysis of the fatty alcohols isolated from the seeds

revealed the presence of 9 fatty alcohols in which

32 66hexacontanol (34 %) and dotriacontanol (C  H  O

26.8 %) were the main alcohols Table (2) and finally

GLC analysis of the fatty acid methyl esters of the

aerial parts of the plant revealed the presence of 10

18(3)fatty acids in which linolinic acid (C ) was  the main

acid (27.89 %). Also GLC analysis of the fatty acid

methyl esters of the seeds revealed the presence of 10

fatty acids , but the only difference with the fatty acids

of the aerial parts of the plant was the presence of

18(2)linoleic acid (C ), which found to be the main acid

(30.92 %). 

The constituents of the volatile oil obtained from

Leucaena glauca (L.) were identified by using GLC

analysis. 19 compounds were identified, which

represent (80.72 %) of the total composition of the oil.

The main content was monoterpene hydrocarbons, in

which á-pinene (16.52 %), limonene (12.75%) and á-

phelandrene (8.91%) were the main compounds, while

terpinenol-4-ol (4.81%) and martenol (1.562 %) were

found to be the main oxygenated monoterpenes.

Sesquiterpenes, either hydrocarbons or oxygenated,

were present as minor or traces. The results are

tabulated in Table (4)

The radical scavenging effect of the tested extracts

using DPPH free radicals was also performed, Table

(5).  The  unsaponifiable  fractions  of both the aerial 
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parts of the plant and the seed showed a strong

antioxidant activity also the fatty alcohols and the fatty

acids and the volatile oil showed moderate activity.  

The different extracts and isolated compounds of

the plant and the volatile oil  exhibited no cytotoxic

activity against Ehrlich-ascitis carcinoma cell line at the

tested concentrations (25 µg/ml, 50 µg/ml and 100

µg/ml), (Table 6).
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