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ABSTRACT

CHEMICAL STUDIES OF FOUR COMMIPHORA SPECIES OCCURRING IN GAMO

GOFA REGION

BY

TEGENE TESFAYE

RESEARCH ADVISOR: Dr. ERMIAS DAGNE
i

The genus Commiphora is one of the 20 genera belonging to the Bnrseraceae family.

In the course of this study leaves and barks of five Commiphora species, for botanical

identification, and resins of four of these species (except C. africana), for chemical analysis,

were collected from Konso, Gamo Gofa. The species were identified by Dr. Kaj Vollesen

(Kew Botanical Garden, U.K.) as Commiphora kataf,C. lerebinlhina,C. schimperi, C.

hahessenica and C. africana.

The essential oils of the resins from the four species were isolated by hydro-

distillation and some of the components identified by means of GC and GC/MS analysis. The

main components were: C. kataf a-copaene (29%) and /raw-caryophyllene (33%); C.

lerebinlhina: geraniol (24%), aromadendrenc (21%), a-copaene ( 15%), a-luimulene (3.2%)

and a-cadinol (7.4%); C. schimperi: a-pinene (73%) and (3-pinene (17%); and C.

hahessenica: a-copaene (27%) and a-cadinol (25%).

The resins were also subjected to extraction by petrol, ethyl acetate and methanol, and

the components of C. lerebinlhina were isolated using chromatographic techniques and

attempts were made to identify the isolated substances.

Analysis of the petrol extract of the resin of C. schimperi showed the resin to be an

excellent source of the industrially important compounds, a- and (1-pinene.
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1. INTRODUCTION

The Burseraceae is a large family with 17-20 genera and 500-600 species, widespread

in tropical and subtropical regions [26, 12]. Engler [14] subdivided the Burseraceae into three

tribes on the basis of fruit structure: Protieae (4 genera), Boswelliaea or Bursereae (eight

genera which include Boswellia and Commiphora) and Canarieae (9 genera).

The genus Commiphora with 150-200 species is wide spread in the drier parts of

tropical Africa and Madagascar, also from Arabia to India and with few species occurring in

South America. The genus is a very conspicuous and dominant element in the dry bush lands

ofNorth East Africa, where a large number of species are endemic to this area [19].

The resin is collected in such a way that the milky liquid exudate coming out from the

tree hardens on exposure to air into droplets or “ tears” which are then easily detached by a

collector. Occasionally, some "tears" are produced by accidental injury or from splits which

occur in the stems or branches of the tree.
»
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1.1 Myrrh

Commiphora myrrha is the chief source of myrrh today. The plants grow wild in the

North-Eastern province of Kenya and adjoining areas of Somalia and Ethiopia. These plants

yield economically important gum exudates which have been collected for centuries as

medicinal and perfumery substances [28].

Holmes [21, 22] apparently was the first to propose that the myrrh of the Bible was the

perfumed myrrh or "bissabol" and not the medicinal myrrh or “ heerabol” from C. myrrha.

Common myrrh (heerabol) is obtained from C. myrrha; this is the species from which

"oil of myrrh", or stacte, was obtained. Other species sometimes passing as myrrh or bdellium

include C. africana, C. anglosomaliae, C. gileadensis (C. opobalsamum), C. hildebrandlii, C.
1



kolaf, C. mikiil, and C. schimperi [35, 44]. The odor of myrrh is described as warm-balsamic,

sweet, and some what spicy aromatic, sharp and pungent when fresh [42].

The gifts presented by the Maji to the infant Christ symbolized Mis life: "gold for

royalty, frankincense for divinity, and myrrh for suffering" [42]. Myrrh was also in the final

drink offered to Christ on the cross: "And they gave Him to drink wine mingled with myrrh;

but He received it not " (Mark 15:23). Myrrh was in addition, used to embalm the body of

Christ: "And there came Nicodemus, which at first came to Jesus by night, and brought a

mixture of myrrh and aloes, about a hundred pound weight" (John 19:39). Myrrh was also

included in the "oil of holy ointment" (Exodus 30 : 23-24).

Many herbalists recommend tincture of myrrh as an astringent for the mucous

membranes of the mouth and throat [27]. Myrrh is found in salve used in treating bed sores,

hemorrhoids, and wounds. Internally, myrrh is also used for indigestion, ulcers, and bronchial

congestion and as an emmenagogue [35].

Among local African traditional medicines, (he resinous gums of C. myrrho and C.

gukhlliv, which are locally known as "malmal" and "habak-hadi" in the Somali vernacular,

respectively, are used on livestock against ticks [28]. The major use of myrrh is for burning as

incence in religious ceremonies. The resin is distilled to yield volatile oils and these have their

own characteristic balsamic odour which find use in perfumery [12],

1.2. Bissabol (Opopanax or Scented myrrh)

The resin of C. gitidollii is the second major type of myrrh and it is commonly known

in commerce as gum "bissabol" (Hindi) or "opopanax". Opopanax occurs also- widely in

Ethiopia from which the resin is collected for export to India, China and Europe,

Thulin el a!. [39] suggested that the myrrh of the Bible and the incense of the ancient

Egyptians and of Classical times [35, 44] was most likely the "perfumed myrrh" or "bissabol"

2



from C. guidottii and not the medicinal myrrh from C. myrrha. "Bissabol", according to

Holmes [20] meant buffalo myrrh, "as it is mixed with food given to milch cows and

buffaloes to improve quality and quantity of their milk." Thulin and Claeson [39] recently

confirmed that the tree called "hadi" in Somali is C. guidottii and produces the resin "habak

hadi" also known by several other names including "opopanax", "bissabol", "scented myrrh",

"abeked" (Amharic).

Tucholka [41], in a thesis on the chemical composition of "bissabol", reported that

"habak hadi" was used during female circumcision, by bathing in water in which the resin was

emulsified. A similar bath was also taken by Somali women after giving birth to a child.

From more recent sources it can be added that "habak hadi" is used in Somalia for the

treatment of stomach complaints and diarrhoea [9]. It is also used topically for the treatment

of wounds.

1.3 Objective of the study

This study is part of an ongoing project on the chemistry of the resins of Commiphora

species occurring in Ethiopia.

The main aim of the study was to first of all collect resins from Commiphora trees

along with their corresponding botanical specimens in order to get the species identified. This

was then to be followed by chemical studies on the resins. The results of the study are

presented hereunder.

3



2. REVIEW OF THE CHEMISTRY AND PHARMACOLOGY OF THE RESINS OF

THE GENUS COMMIPHORA

The Burseraceae comprises about 17-20 genera and 500-600 species [26].

Commiphora, a genus of the Burseraceae, has about 150-200 species, most of which are

widespread in the drier parts of Tropical Africa and Madagascar, while a few are known form

Arabia, India and South America [19].

2.1 Isolation and characterization methods

Extraction of the resins by organic solvents furnishes a "resinoid" or an "absolute."

The "resinoid" is prepared by extraction of the crude resin with a hydrocarbon solvent such as

hexane or petrol. The "resinoid" contains almost all the available essential oils of the resin.

The "absolute" is prepared by extraction of the resins with alcohol [12]. Essential oils on the

other hand are separated by steam or hydro-distillation at atmospheric pressure.

Gas chromatography is an excellent tool for the separation, characterization, and

quantitative analysis of essential oils. The combined gas chromatogram-mass spectrometer

(GC/MS) method provides a facile, sensitive and convenient system for the separation and

identification of complex mixtures [15]. Spectroscopic methods like UV, 1R, !H and l 3C

NMR are among the most powerful techniques for the characterization of isolated

compounds.

2.2 Composition of Essential Oils of Commiphora

flic components of the essential oils obtained from only few Commiphora species

have been investigated and these include: C. lerebinihina and C. cyclophylla [1], C. myrrha

16. 1 8] and C. roslrata [29]. The oils from C. rostrata are distinguished by the presence of the

homologous ketones starling from 2-octanone, 2-nonanone, 2-decanone etc [29]. The other

4



Commiphora species are rich both ih the structures of monoterpenes and sesquiterpenes and

some of these compounds are shown below.

Limonene
1

Geraniol
5

CH2OH

a-Thujene
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Myrcene

3

0

7 9 4
5

Camphene
7

a-pmene
4
10

2
i

7 9 4

p-pinene

8

Some of the monoterpenes that are found in the essential oils of Commiphora
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0
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Sesquiterpenes reported from the essential oil of Commiphora species

Oxygenated terpenoids are the components of essential oils most often responsible for

their distinctive aroma and flavor, even though they are often minor constituents of the oil [7].
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It is interesting to note that as most of the previous reports on resin of C. myrrha are

based on the study of materials obtained from commerce, it is highly likely that the resins are

derived from different Commiphora species. This shows the significance of working on

resins from properly identified trees.

2.3 Compounds from the resinoid of C. myrrha

Maradufu [28] analyzed the hexane extract of resin obtained from an identified C.

myrrha tree and characterized three furanosesquiterpenes. These are 2-0-acetyl-8,12-

epoxygermacra- l (10),4,7,ll-tetraene (15) and 2-0-methyl-8,12-epoxygermacra -
1(10),4,7,11-tetraene (16) which are reported for the first time and the furanodiene (IE, 4E)-

8,12-epoxygermacra- l (10),4,7,l 1-tetraen-6-one (11). The new compounds (15, 16) were

shown to be toxic to larvae of Rhipicephalus apendiculatus ticks responsible for transmitting

organisms causing East Coast Fever in cattle.

AcO,V2 MeO,
I

5

2-0-acelyl-8,12-epoxygermacra-l(10),4,6,11-telraene 2-0-methyl-8,12-epoxygermacra-1(10),4
,6,11-tetraene

1615

2.4 Compounds from the ethanol and ether extract of Commiphora resins

Three known and one novel furanogermacrenes were isolated from the ethanol extract

of the resins of C. holtziana. The known compounds were 2-methoxy-4,5-

dihydrofuranodiene-6-one (17), 5-acetoxy-2-methoxy-4,5-dihydrofiiranodiene-6-one (18),

6



and 3-methoxy-1O-methylenefuranogermacra-1-ene-6-one (20), while the novel compound

was l,2-epoxyfurano-10(15)-germacren-6-one (19) [8].

CH,0 O

.4
5

O
2-methoxy-4,5-dihydrofuranodiene-6-one

17

5

X 0
0

1,2-epoxyfurano-10(15)-germacren-6-one
19

CH3O 9

10

6

0 o
0=0CH,

5-acetoxy-2-methoxy-4,5-dihydrofura
nodiene-6-one

18

Clio
3

3-methoxy-10-methylenefuranogermacra-
1-ene-6-one

Bioassay guided fractionation of an ethyl acetate extract of scented myrrh (resin of C.

guidoUii) using the guinea pig ileum test to monitor pharmacological activity, resulted in

isolation of the sesquiterpene ( l )-T-cadinol (21). T-cadinol exhibited a concentration-
dependent smooth muscle relaxing effect [11]. This explains in part the traditional use of the

resin to cure stomach complaints including diarrhoea [10],

Investigation of the diethyl ether extract of a sample of C. kua resin, collected in the

Kota National Reserve, Tana River District, Kenya, yielded mansumbinone (23), the

corresponding 3-hydroxy compound mansumbinol and the derivative 3,4-seco-mansumbinoic

acid (24) in which the A-ring has been opened between C-3 and C-4. The trivial names of

these compounds originate from the name of the locality where C. kua was collected from

namely Mansumbi Hill within the Kora Reserve. A fourth compound was characterized as

16(S),20(R)-dihydroxydammar-24-en-3-one (26), a possible precursor of the mansumbinanes
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[36]. It was found that mansumbinoic acid (24) was 2.4 times more active in anti-
inflammatory activity on molar basis than mansumbinone [13].

<5 .OH
H ^

H02C
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0
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V— o
22a C-2a
22b C-2p
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H

23

OH%H

OH
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H
H

H
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i

I

I
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The ether extract of the resin of C. incisa has yielded two epimeric aryltetralin lignans

which have been .identified as the known polygamain (1R, 2R, 3R) (22a) and its novel C-2

epimer to which the trivial name picropolygamain (1R, 2S, 3R) (22b) has been assigned [35].

It has also yielded two novel triterpenes which have been identified as la-acetoxy-9,19-

cyclolanost-24-en-3(3-ol (25) and 29-norlanost-8,24-dien-la,2a,3p-triol [37]. C. incisa

showed a marginally greater anti-inflammatory activity than C. mukul.

2.5 Anti-inflammatory compounds from resins of Commiphora mukul

The gum-resin of C. mukul is known to furnish an essential oil (ca, 0.4%) consisting

chiefly of myrcene and "dimyrcene" (camphorene). "Guggulu", the gum-resin exudate from

the tree C. mukul is a complex mixture of steroids, diterpenoids, aliphatic esters,

8






















































