
Women's Col. Ann. Rev.
٧ol. 15 (1990).

CHEKOTAXONOMIC 5TUDY OF THREE ARTEMISIA SPECIES
GROWIN IN SINAL, EGYPT.

By
M. A. HELMY anD M. H. M. GAZARA

Botary Dapartment, Faculty oF Science, Suaz Cana1 University

Ismallla, Egypt.

ABSTRACI
A comparative chemotaxonmic study cf tHree Artemnisia species, A.

monsperma, A. judaica, A. herba atba is pressnted. EigHt forms of A.
monosperma, rOwing ج in WlaDi El- ArisH (NartH Sinai) and tha other to
species grovwing in Wadi El-SHiekh and Wadi El-Talaa (Saint Catharine,
South Sinai) respectiwely, were collecteD in ths samne grOvth sEason to
eliminatE th= eFfect of ecological factors.

THج chemical study comprised tHe preliminary phytochemical
5crE=ning, imvestig=tton oF total, water-soluble an acid-insoluble ash;
arbohydatEs; tatal nitrOgen and amin aciDs; lIpids; fatty acics andح 

flavcnaids. TH resulLs rev=sled tHat th eight forms oF A. mcnospErma
,erE grestly similar in tHeir chemiczl comnpasitian. 0n th otHEr handن 

th=y differed qقا litatively an quantitatively from th= otHr two sp=DiEs,
wiz. A- hsrba alba and A. judaica. TH=refore, th phytochemnical r=sults
fully tiFied زuك the systemaLic trEatment.

INTRODUCTION
The gns Artemisia is oF common uss in folk mEdicin= an in

pharmacsutical preparations [Boulcs, 1983), an sev=ral compouds
wre isalated from its tissues. Most of thasE compous are oF
m=dicinal interesL. In tHLs regard Fahny Et al. (1960) isolte four

،

crstalin= ccmpص uds from powdered leaves and the flowering tops of A. -
monosperma . Maksudov et al. (1962) d=termined tHe =ssential oils,

 ، د

organic acid, taruins, sgars, ash an tars In blooms af A. scoparia
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Many authors idsntified and islatad a great nunbEr oF fiavonz
cDmpouns from Different Artemisia species : Rcdrigus et al.  ز1972}
from =even Artemisia tzxa ; Sgal Et al. (1973) fromn A. herba alba ;
Khafagy et at. {1979) fem A. manoد psn-ma; GHezouly. et al. :1984)
and Baca (1984) from 8. judaica aad Ssleh et al. {1985) frzm 8.
mcnosperma and A. herba alba . Sayed et gl. (1579) studied tF= fatty
acids ٥f 8. absinthium , while LaivanE endPصاعnصن va (1965! sruخ ied
th= amin acids of the prviiens of A. rhdantha , qualitatively
,guantitatIveiy, and tHeir ssasonal flLctuations during the dsvelopmenta]
phases. Carrone et al. {1973) amind ن= th= l=val oF fraa amin acics in

» ،

8. wulgaris an A. verlotorm. Aiso, Khamdamov and CRuamsrkav [{976)
siudie uslitatively ج ths amin eics in A. difTusa , A. halophila en A.
turanica . Hiammouda et al. clEtED=! ز1578} En acstoohEnnذ d=rivstiv=

 د ، ،

sni 2D!=rins Frm A. monspsrma.
Hlد ks=va (1962y siuciED tn= m=t=Eت Lism cF cariohycrstss in A.­

turanica in :=ricن s siis umr=r ==Ert .nditicns- ت iki {1968) islstd
h±mric=ilL:ass frcm iasvs 5f A. capi!iaris .Cn th= otFar Fsrt, Garroe
Et al. examined ز1973)

tHe د و l=vls cf slubie carbHyrztss in A.
vukgaris EnD • verlo±orum .

y Gazara {1587) forة criticzi taxonomical revision was reaiizEdم 
Artemisia spEcies growing in 3iحn i and knwn =arlier y ة Tacklm
{1574}. in this r=vision it was possible to distinguish b=twEn
diFrsrsnL Ariemisia specis scording io vegatative, hsad =s w=)l Es
flora1 characters' The following key was mad= by Gazara (1987).
1.a HEzDs homnogsmncus, oblong. tapering at bas........٠..A. harba alba ..

ris د HztErcgsncUs, h=mispisricai io obiong-ovat:1 ة. ==إ
not ء ثر نرج،٠ t5p5ring  ث٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠--٠٠٠٠-٠----٠-٠٠٠٠٠--٠٠٠-٠-••-••••••Da2 أ5

-208-



Women's Col. Ann Rev.
Wol. 15 (1990).

2.a Involucral bracts hairy , bisexl flowers fertile,
15-29 per had ...٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠. A. judaica

2.b Involucral bracts glabrous, bisexual flowers sterile,
}-9 per head ..٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠،.3

3 Heads owate, 4 mm long, female flowers
2-6 per head ...٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠.....8. mosperma

In tHe present study a chemotaxorvmical investigation was carTied
out to compare tHe three Artemisia species. namely A. monosperma,
A. judaica and A. herb alba, and between the eight differenL forms of
tHe First species.

MATERIALS AD MEIHODS
The materia] usd in the pressnt invstigation was obained from A.

judaica, A. herba alba and A. monosperma gmowing natua!]y in Sinai.ت 

TH٥ two firl species were coliected from SoutH Sinai (Saint Catherin
area} .8. judaica was collected from Wedi El-Shiekh and A. herba alba
from Wadi El-Talaa . THe eigHt diFferent forms 5f A. moosperma
(A1-A8) were collected from Wadi El-Arish, North Siri. The plant
samples of the tHree species were collected at the same growth seasDn.
The shoots were manualiy cleand, dried in an oven at 50C anD reduced
to fine powder.

TH preliminary phytcchemical screening was carriedout on 'the
powdered dried shoots of the tHree different species of Artemisia. THis -
included testing for volatile oils and tanins (Balbaa et al. 1981),
u saturatedدم sterols (Brieekorn et al. 1961) , flavonoids (Wall et al.

 ي

1954 an Balbaa et al. 1981), giycsides and\or carbohydrates {ogel
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1978), and saponir ( Wall et al. 1954 an AHd EI Maksd 1983).
The toLal ash, watersoluble esh as well as acid-irrluble، ash were

determined according to E. P. (1984) methwdology, ing ا tw grams of
• tHe powdered airdried shoots of tHe eight dIfferent of A monwspemma

(A1-A8), as well as A. judaic an A. herb alb.
THe total carbohydrates were determnined according to Karawya

ard Aff5 (1979) method, and the sugar content was expressed as gram
dextrose per 100 gram dry weigHt. TH qualitative investigatio of th
free and combined sugars was realized according to Karawa and Afifi
(1979) metHds of analysis.

Alen et gl. (1974) metHodology was followred for tHe investigation of
ntصogen, amino acids and lipid contenLs. Flavonids were investigated
according to Bach (1984) methdology. Finally, fatty acids wrere
studied using gas-liguid chromatography according to Karawya tع 9l.
(1979) method. Th analysis was dor by CCV chromatograph uing the
following conditionKs:
-Clun 10% PECA
-Columnn temp.
-Rate
-Final temp.
-Final time
-Chart speeD
N,
H,
Air

7٥ "C (inا ial temp.)
8 0 C/min
190 0C
20 min.
2 min./cm.
30 ml/mln.
33 ml/ mln
330 ml/ mln.
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RESULTS AND DISCUSSION

THe principa] chemical constituents were studied in order to compare
betveEn tH eight forms of A. monosperma on one hand and betweEn the
tHree Artemisia species on the oher Han. It cen be concluded from
Table (1) tHaL all the tHree species of Artemisia contaird wolatile oils,
carbohydrates and/or glycosides, flawnoids, sterols and . saponins،
Negative results were obtained for tarins and alkaloids In all of them.

Results presented in Table {2), revealed tHat tHe percentage of total
asH content ere يش appnoximalely simLlar in different forms oF A.
monosperma ranging between 7.5 and 5.5 g.% in A. judaica and A. herba
alba respectively. I is clear also that watersoluble ash contents in A.
monosperma were approximately similar in difFerent forms rangingن 

between 3.5 and 4,0 g.%. Cbvioاrly, th records were 4.0 and 2.5 g.%
in A. judaica and A. herba alba respectively. Results also clerified that
th acid-insoluble content oF different forms of A. monosperma ranged
between 0.5 and 1.0 g.%. A. judaica and A. herb alba on the otHer
hand Had Higher values of 2.8 ar 2.3 g.6 respectively (Table 2).

It is clear tHat the eight fors oF A. monosperma had similar
contents oF total ash as well as watersoluble an acid-insolubl ash '
cotents . These contenLs diFfered from those of the other two
Artemisia species. Althugh tH total asH an waLersoluble ash oF A,
judaica were sLmilar tb those oF A. monxspemma, the aid-insoluble
ash was much highvr. TH contents of tHe tHree types of ash in A. herba
alba differed from tHs of the otHer two specie.

Results presented in Table (2) clearly shw tHat tH total
carbohydrate contents of tH studled Artemisia species belonging to A.
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Table (1): Preliminary phytochemical screening of shots of three
species oF Artemisia.

Species

TesL A. monosperma A. judaica A. herba alba
(81-A8)

Volstile oils -+-ve +٧E -+٧e

Tarins -٧E -Ve -٧e

Uكn aturated sterols -+٧e -+٧E ·Ve

Alkalolds -٧E e-٧- لاe

Flavonids -+٧e -+٧e -+٧E

Glycosides and/or
carbohydrates -+ve +٧e -+٧e

Saponins -٧e +7e -+-٧e
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TAiLE [2); {uaNtiriive naivsis ة c? iie :nrs kriEEisia 52=c1E5.

 «، ،د،لا د،، د، ،»، ، دد،،ي ،،،دد، ،، ،د،،، ،،، ،، ،،،،،د«د،، د، ،««د ،،د»،،،،،»د« «د«،،٠٠ «د٠ ،د٠٠٠ د،٠ ،،د،د« د

Char acter
5pcies

A1 82
FrtEE15i EDnEs5Eraa ة

A7#454٩45 ف A5

8٠ i.
udaira hErba-albaز 

 ««د،«د«د،د««،،د،٠٩٠٠ د-«د٠ «د،،د»د،د٠ ،««،،د»دد،د،»د»د«د،د،د،د

T٥tal sh ة 4g 7.5 الا 7,5 7.5 8٠0 7.5 8.4 5.0 ٦.5 7٠5 7٠5
kater solunle ash ( ( ة 4.٥ 4٠٥ ٩.٧ .ة5 4٠6 4.@ 4٠0 ٩،0 4.9 2.5
Hcid iNsoiuble ash (g i) 0.5 1٠0 ٩٠5 ا٠٧ 0.5 1.٥ 1٠٥ ٠5 2.8 2.3
[Dtal carbDhydrates

B7.6 و(glucose )لا ٥٠83 0.85 9,E5 6.67 0.57 0.57 0.83 2.٩2 2 اة.
Iotal nitrDgEn

276 6,35٦.٧2٦6.٥6.238 0٠278 0٠288 0.28 6٠٦98 0.276lant eateriai٥/١0٥ و م١) 6.550
ki conal Extract (rude
f! v0nes ة t) i8.3 ي» 5.3I 5.37 3.24 3.28 5.25 3,37 32٥ 6.50 6.4٧
Fot i ة Iioid contEnt {g5.) 15,4 15.4 14٠2 15.٩ ١4.2 15.٩ 14٠2 ١4.2 8.2 لا0.2

 ،،يد،د،،، ،، ي،،، ،،د،د »»،د،د، ،،،د،ي،،، ،،،،،د،،ي، ، ، ،د ،ي ،بد ،،،د،،د د،د،،،، ا،»، ، د، د، د،،،،د
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manosperma (A1-A8) attained velues that ranged beLween 0.83 arw
0.879/100 g. dry matter. O the other Hand, data collected for A.
judaica and A. Herba alb indicated higher waluas ,2.42 & 2.60 g.#
respectiveLy).

THe qulitative study of sugers presents in tHe three sldied specles
ing paper chomatograpHy [Table 3) revealed tht 4. monxopserma witكنا 

all different forms contained galactose. THe other two species, namely
A. judaica ard A herb alba containd mannoEe. All Fomms of A.
monosperma differed from the other two Artemisia species.

Results in table (2) also shw that the amouts of the total ritrogen
content attaind their maximu values in A. judaica {D.332 g.%) and A.
hrba alba {0.350 g.%#} tHat decreased remarkably in the eighL forms of
A. monsperma (0.276- 0.286 g.%).

THa results oF total lipid content {Teble 2) estimated guantitative:y in
the different forms of A. monosperma {A1-A8) indicafed walues that
ranged beLween 14.2 to 15.4 g.%. Cn the other Hand, bد tH A. judaica and
A. herba alba indicated lower values of 10.2 and 8.2 g.%respectively.

The percentages of the alcoholic extract, containing total flavones,
• ت

were also compared (Table 2). It is vident that the crude total flavonoid
content of tHe eight fors of A. monDsperma were similar, ranging
from 3.24 to 3.31 g.%; however, A. judaica contained nly 0.5 g.% ;
neverthless A. herba alba contained tHe least amouNt of Flavonids
(0.14 g.%).

THe results of th qualitative study of amnin acids in th three
studied species u ingك paper chromnatography ٢Table 3) rvealed tht A.
monspemma with all its different forms contained lyine, asparagin,
aspartic acid, glutamic acid, alanine, tyosine, methionin and leuirE.
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7ab!0}:3ء{ ualitativs analysis a! carbaiyaraies, aainD-aciDs,
#lavoaaids and {attY cids ة oF the thrEe Mrteaisia sDecie5.

 «،د،،د،ددد،د،د«،،»د،د،د«د«د«د»د،«»«د»د،،،د»،،،د،»،« ،،د،،،د،،د،اد«سد»«ادد«ي،

0Naracter
SaEcies Arte٥isia 40nsperaa -- #٠ A,

Al A2 A3 A٩ A5 #8 A7 KB juda1c neri ق iba ة-ة
 »،،«د،د«و،يدد،»د،،

Carbahydrates
5al Act0ss
haNM٥5?

٢٢٢٢٢٩+٢
+ +

 «د،د«د،د،«د«،، وسد««سس

Hه in٥ acids
Cy5tine + +

ty5ine + } # + + } + + +

Aspةrgine + + { + ٤ ه + + }

k5٥artic acid + + + لا + +م + +

6lutaaic acid + + + ٢ ٢ ٤ + ٢ {

Ssrine » ٢
AlaMine + ٤ { ٢ + + } + +. +

iyrosine + + + + ٢ + } ٢
hethioninE + + 4 ٢ ٢ + + +

VaIinE + +

LEucinE ٤ ٢ ٢ + + 4
i=aiecine +

 «د»د«د،«دسس«»د،د،،سس،سدد«د«د«««د««»د،د««

Fiavonaids 4
?ercEria 5- gluTC51G٢ ة + { ٢ ٢ 4 ٢

EuErte:i٨ :- rurinosiDE + + + { + +

ErcEtin 5- giucasiceا + t + + 4 } ٢ + +

i=0riaFRETiR 5- giucD=ide + + + # + + ٤ #+

Fatv! st1n 5- iucE=1de ج + ٢ + ± ٤ ٤ + +

FatulEt1٢ 3- ruiinaside + + + ٢ + ٢ }

kcacEiiM 7- giucasiDs +

kc ceti٨ ة ، ،٢- rutl٨٥s1 DE ٢ + م + 4 } ٣ +

IsDvitezin + م + + ٢ ي +

٧icenin -2 + + ٢ م + 4 } +

5ciaf tasiEe +

issnaFtaside +

Lucenin -2 } { # ٢ + + + }
 دود دد

 ،د،،،،،،،د،د ا«د،دد،،،«د د«،، ،،دد اد،دبتي،د»،ددد ،دسي ،د، ،

t [denti {ied bv Bacna (1%E) and Saleh et. ،. ة
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٦a8le .ontD ة١٤)
 ى

haiiyl iEd ة agiycon 4 + 4٤ { + + + + ٢
hrysDErial]٠ ، ،١ و٥ و 7- rutinDsite= +

LEutulin » 4

CirstakagEnin ٢ ن
Hد igenin 4

 بسددس»د««،د،،،سد،س،»دد،د«ادد،،،،،،د،د،

F tty ج acid EstErs
Tctة noir + + ٢ + } } } ٢
Caoric ٢ + + + 4 + 4 ٤ ٤
lndecnDiE
Lauric ٢+ # } } + ٢ # + + }

Iridecanoir + + + + + 4 + +

Ryritic } + ٢ + 4 + } + +

PentzDEcancic + + و } ٩ م # + +
Pa!itic + + + م ٢ + ± 4 +

Stearic } ٩ + 4 + + + +  م
Di eic + + # + { } ٢ م م
Linal Eir 4 + له + + } + +- +

LiaolEnic 3 + } + ٢ } } }

Ar ch13ic ة + ٣ + ٢ +- + +
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On the otHer hand, A. judaica contained lysine, aspartic acid, glutamic
acid, alanine, tysine, valine and leucine; hileن A. herba alba contained
cystine, lysine, asparagin, serine, alanine, valine and isoleucine.

Corsidering tha gualitative invesligation of flavonoids {Table 3) A.
moospermo contained quercetin 3-glucoside, quercELin 3-rutinoside,
quercetin 5-glucoside, isorhamnetin 5-glucoside,paluletin ,r tinosideل-3
acacetin 7-glucoside, acacetin 7-rutinoside, vicenim2, lucenin and
metHylatEd agycovs as reported by Saleh el al.(1985). DIfferently, A.

 د ي

judaica contained chrysoerial 7-rutinside, leutulin, cirstakogenin
(BacHa, 1984). Finally, A. herba alba contained qUerceLin 3-glucaside,
quarcetin 3-rutinoside, patuleLin 3-glucoside, patuletin 3-rutinside,
isovitexin, vicenin-2 schaftoside, isoscHaftoside and methylateD
aglycones (Saleh et al. 1985). THese results clarify the presence of، ب 

different flavones in tH three Artemisia species. THs results also show
that tHe eight forms oF A. monosperma contain the same flavones, and
difrer from tHe other two species.

TH٥ results presented in Table {4) reveEi tH presence of tHe
foilowing fatty acids in the eight forms ' oF A. monosperma : octanic,
capric, lauic, tridecanoic, myistic, pentadecanoic, palmitic, stearic,
oleic, linolenic and arachidic acids. It is also clear that A. judaica
ccntained a group of Fatty acids similar to that of A. manosperma, with
the difference thaL udecanoic acid is present, w hileن octanoic and
arachidic acids are absent. On tHe other hand, A. herba alba contained
octanoic, capric, lauic, tridecanic, stearic, oleic, linoleic acids, an
was free of umdecanoic, linolenic and aracHidic cids. THes resulLs
show that the percentage of some fatty acids varies nt only in the thee
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[able (٩1; ٢errentagEs ٥f {att٧ aciD esters ٥r the tnree 5tuiied ArtE isi ج y .ecies م
 ن

 د،،،،،د،» ،»د،،،»د،د،د،،د،،، ،د،،دة٠ د ««بديدددب«د،د،،ددو،«درد،،ودي،د،،د،،د د،د،يد د

CharsctEr
Speries

٨l A2

#rteaisia a0nasoerAa
A3 ٨٩ A5 6b A7

٨٨٠,
A5 udaica ر heri-alba

 مة

 د«»د«»«،د«««د«د،د«٥ ««،«د«د،»دد«،،،د،د٠ «»د«ب««د،ح«د-،«د

[ctanDic 5.64 0.82 ٩.09 22,57 5.75 8،85 4.85 4.82 75.67
Caprir 26٠16 ٩,33 ١2٠12 4.27 16٠0٩ 2l.27 25.22 9.55 24.3L 7٠١
ndecanoic2.7٥ لا

Lauri ٥٠٤٦١٠١١ 6٠٦2 ١٠65 0٠8٤٠١65 ٥.53 ٥٠27 8٠1٥ 6.٥1
IridecanDic 6٠٩٦ 1٠5١ 2٠٩٥ 5٠57 2٠01 5.32 3٠4٩ 1.5١ 2.31 ١2.١1
hyristic 3.٩6 6٠٩٥ 1.5٧ 2٠٦٥ 2٠78 11٠82 2٠18 0.%٤ 3.88 5.50
Pentadeanaic 4.٠٩2 18٠58 ٩٠20 34٠17 ٩.58 14٠٥5 ٩٠86. 16.58 27.39 4.4I
Falretic 50.49 15٠7٩ 17.B6 11٠36 2l٠88 24,82 16.38 157٩ 1.٩3 2.75
5tearic 1٠51٠852١1٠5732.٥ ذ1.570٠7٥5.83 3.70 1٠٩7
Dleic 7.8٥5.3٥٠44٩٠020٠28 ذ0215.070٠53,٩ 4.63 17٠81
Linoleic 3.47 36٠٥4 18٠٩٩ 8٠7٩ 25.21 6.8٩ I6٠81 3B٠84 7,41 15.78
Linalinic 2٠2٩ 5٠2١٥2٠٩6 5.67 3.58 2,٩2 8.75 5.2 I5.58
Arathidic 1٠26 2.05 3.٩٥ 1٠Z2  لا1 ة2.051٠847٠6٩

 د د لا دد ، ، د ، د ن ،د»،،،- ، د ، ،د،، د،، بي ،ب ،
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A emisia species, but also in tHe Formns of A. monosperma (Table 4).
It must bE noted that the qualitative estimation of fatty acids esters by
Cas Liquid chromatogrphy is strict since 1: depends on comparing the
Fatty acids by authentic samples. On tHe other Hand, the quantitative
sstimation oF some fatty acids by the samne method may Differ since the
peak shape differs in operating conditio an injection tecHniqu.

It can be conluded that the eigHt forms of A. monosperma contain
Lhe sane Fatty acids, which differ from tHuse of tHe otHer two species
viz. A. judaica and A. herba alba.

From thase results, it is ciear tht the eigit forms of A.
monosperma are greatly similar in their chemical comnpisition. THey
differ qualitatively and quantitavely from tHe other two species, viz. A.
judoica an A. herb alba. In this regand, tie piytochemical study fully
justiFies the systematic trEatmnent.
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