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CHEMICAL CONSTITUENTS OF Chenopodium ambrosioides var.
anthelminticum HERB ESSENTIAL OIL FROM NIGERIA
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Chenopodium ambrosioides var. anthelminticum A. Gray (Chenopodiaceae) is a small perennial tropical herb with a
grooved, multibranched reddish stem and a strong disagreeable scent growing to a height of 1 m [1]. The leaves are oval
(up to 4 cm long and 1 cm wide) and sharply toothed. The flowers are small and green, and the seeds are very small and green
when fresh and black when dry. It originated in Mexico, and South and Central America, though it is now widespread all over
the world. The plant is sometimes cultivated principally for medicinal use in West Africa as a purgative, for treating sores,
edema, and for flavoring purposes [1]. The oil of this plant is a popular and highly effective anthelmintic with a long history of
usage [2, 3]. Oil of Chenopodium species growing in other parts of the world has been studied for its chemical constituents
[4-6]. In this study, we investigated the constituents of the Nigerian herb’s essential oil.

From the results of the GC and GC/MS analyses of the herb oil of C. ambrosioides var. ambrosioides presented in
Table 1, 13 constituents amounting to 78% of the total oil were identified. The oil is composed chiefly of monoterpene
hydrocarbons (76.8%) with trace amounts of other groups of constituents. c-Terpinene (53.4%) and p-cymene (21.1%) are the
chief monoterpene hydrocarbons occurring in the oil, while minor hydrocarbons include limonene (1.4%) and y-terpinene
(0.8%). The widely reported anthelmintic component, ascaridole [6], was equally present as a minor component (1.1%) in the
oxygenated monoterpene class. Previously, Okelola et al. [7] detected only ascaridole in the leaf oil of the Nigerian plant using
the iodometric method.

Chenopodium oil is seldom used for flavoring purposes owing to its reported toxicity [8, 9] at low doses. Toxicity
against snails and drug-resistant strains of Mycobacterium tuberculosis has also been documented. Nevertheless, it is still used
in very small quantities in perfumery [10]. This multipurpose oil is also known for its anticancer and anti-tumor properties
in vitro [8].

Oil samples from species collected elsewhere in Africa, Madagascar [6], Rwanda [11], and India [12] share similar
composition with our oil, but ascaridole and its isomer, isoascaridole, were detected as additional major components in the
Madagascar oil. Furthermore, Pino et al. [4] earlier reported o-terpinyl acetate and p-cymene as the predominant and minor
constituents, respectively, for the Cuban oil, but only p-cymene was present as a major constituent in our oil. An earlier sample
from Japan obviously belongs to a different chemotype characterized by (—)-pinocarveol [13]. From the various studies on
C. ambrosioides oil, four chemotypes could be recognized, mainly the Japanese, Madagascar, Cuban, and Indian/Rwandese.
The Nigerian oil belongs to the Indian/Rwandese chemotype. However, oil of a related species, C. botrys, growing in different
locations in Iran was of an entirely different composition [5]. This study reports the overall spectrum of essential oil constituents
of C. ambrosioides var. anthelminticum herb from Nigeria, which is described as a rich source of monoterpene hydrocarbons
presumably lacking in the anthelmintic principle characteristic of the oil.
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TABLE 1. Composition of C. ambrosioides var. anthelminticum Herb Essential Oil, Expressed as %

Compound RI % Compound RI %
o-Pinene 898 Tr. trans-Caryophyllene 1434 Tr.
[-Fenchene 954 Tr. o-Humulene 1471 Tr.
BMyrcene 958 Tr. [-Selinene 1507 Tr.
a-Terpinene 982 53.4 o-Selinene 1517 Tr.
p-Cymene 988 21.1 Monoterpene hydrocarbons - 76.8
Limonene 992 1.4 Oxygenated monoterpenes - 1.1
yTerpinene 1022 0.8 Sesquiterpene hydrocarbons - 0.1
o~Terpinolene 1058 Tr. Total identified 78.0
Ascaridole 1248 1.1

Tr.: trace < 0.5%.
ACKNOWLEDGMENT

The authors gratefully thank Mr. A. T. Oladele, the plant curator at the Department of Pharmacognosy (OAU,

Nigeria)

herbarium for assistance with plant authentication.

REFERENCES

Sl AR G i

10.
11.
12.
13.

H. M. Burkill, The Useful Plants of West Tropical Africa (Families A-D), Royal Botanic Gardens, London, Kew,
1985, p. 366.

M. M. Kliks, Soc. Sci. Med., 21, 879 (1985).

S. G. Wynn, J. Am. Holistic Vet. Med. Assoc., 15, 15 (1996).

J. A. Pino, R. Marbot, and I. M. Real, J. Essent. Oil Res., 15, 213 (2003).

A. Feizbakhsh, S. Sedaghat, M. S. Tehrani, A. Rustaiyan, and S. Masoudi, J. Essent. Oil Res., 15, 193 (2003).
J. F. Cavalli, F. Tomi, A. F. Bernardini, and J. Casanova, Phytochem. Anal., 15, 275 (2004).

I. O. Okelola, A. A. Elujoba, and A. Sofowora, Nigerian J. Pharm. Sci., 4, 44 (1992).

S. Foster and J. A. Duke, 4 Field Guide to Medicinal Plants. Eastern and Central North. America. Houghton
Mifflin Co., 1990.

D. Bown, Encyclopaedia of Herbs and Their Uses, Dorling Kindersley, London, 1995.

D. L. J. Opdyke, Food Cosmet. Toxicol., 14S, 713 (1976).

A. Muhayimana, J.-C. Chalchat, and R. P. Garry, J. Essent. Oil Res., 10, 690 (1998).

L. Jirovetz, G. Buchbauer, W. Fleischhacker, and V. K. Kaul, Sci. Pharm., 68, 123 (2000).

K. Umemoto, Nippon Nogei Kagaku Kaishi, 52, 149 (1978).

655




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


