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ABSTRACT

A comparative chemotaxonomic study of three Artemisia species, A.
monosperma, A. _]udmca, A. herba alba is presented. Eight forms of A.
monosperma, growing in Wadi El- Arish (North Sinal) and the cther two
species growing in Wadi El-Shiekh and Wadi El-Talaa (Saint Catherine,
South Sinai) respactively, ware collected in the same growth season to
eliminate the effect of scologicsl factors.

The chemical study comprised the preliminary phytochemical
scresning, investigation of tatal, water-soluble and acid-insoluble ash;
carbohydrates; total nitrogen and amino acids; lipids; fatty acids and
flavonoids. The results revazled that the eight forms of A. mcnosperma
were grestly similar in their chemical compasition. On the other hand,
they differed qualitativaly and qu:.ntltatwely From the other two speries,
viz. A. herba alba and A. judaica. Tharefore, the phytochiemical results
fully justified the systematic treatment. :

INTRODUCTION
The gamus Artemisia is of common use in folk medicine and in
pharmaceutical preparations (Boulps, 1983), and sevaral compounds

were Isolated from its tissues. Most of these compounds are of

-

madicinal interest. In this regard Fahmy et al. (1960) isolated four

crystaline compounds from powdered leaves and the flowering tops of A. -
monosperma . Maksudov et al. (1562) dstermined the =ssential oils,
organic acids, tannins, sugars, ash and tars in blooms of A. scoparia
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Many authors identified and isolated a great number of fiavons
compounds from different Artemisia specias : Rc-umgues et al. (1972]
from seven Artemisia taxa ; Segal et ol. (1373) from A. herba alba ;
Khafagy et ol. {1979) from A. monosperma; Ghazouly. et al. 1384
and Bacha (1984) from A. judoica and Saleh et al. {1980) from A.
monosperma and A. herba alba . Sayed ef al. (1579) studied th= fatty
acids of A. absinthium , while Laivant end Proskurnikova {1965} studied
the amino acids of the pretiems of A. rhodantha , qualitatively
;quantitatively, and their ssasonal fluctiations dufing the d=velopmental
phases. Garraone et al. (1973) examinad the lsvel of free amino acids in
A. vulgaris and A. verlotorm. Alse, Khamdamov and Chamsrkav (1978}
studied qualitatively the aming acids in A. diffusa , A. halophila end A.
turanica . Hammouda et al. {15780 izclated an acetoohenong darivative
and coumzring from A. monospsrma.

Alexseava (1962 studisd the matabolism of carbohydrstes in A.-
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= onditions. Maki {18068) isolated

o5z from lasvas of A capi!iaris . On the otfar herd, Garrone
et al. {1973} examined the lzvels of soluble cerbohydretzs in A.
vuigaris end A. verlotorum .

A critical taxonomical revisicn was realized by Gazara {158?). for
Artemisic species growing in Sinai and known sariier ty Tackiolm
(1574}. in this revision , it wes possible to distinguish bstween
differant Artemisia speciss arccording to vegetative, hsad as wall as
floral characters. The following key was madz by Gazara (1987).
1.a Heads homogamous, oblong, tapering at base...........A. herba elba

1.b Hezds heterogenous, hamispherical to obiong-ovata | _
ot LEPENINE A DASE cicvrreccecinr i cre e rr et ecrran e a s e e 2
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2.a Involucral bracts hairy , bisexual flowers fertile,

15-25 per head «ouvvvvueeieei A. judaica
2.b Involucral bracts glabrous, bisexual flowers sterile,

3-G perhead ..oovvisiiiiiier i e 3
3 Heads ovate, 4 mm long, female flowers

2-6 per head c.vveeiiiiin i e, A. monosperma

In the present study a chemotaxonomical investigation was carried
out to compare the three Artemisia species. namely A. monosperma,
A. judaica and A. herba alba, and tetween the eight different forms of

the first species.

MATERIALS AND METHODS

The material used in the presant investigation was obtained from A.
judaica, A. herba albo and A. monosperma growing naturally in Sinai.
The two first species were coliected from South Sinai (Saint Catherine
area} . A. judaica was coliected from Wadi El-Shiekn and A. herbe alba
from Wadi El-Talaa . The eignt different forms of A. monosperma
(A1-A8) were collected from Wadi El-Arish, North 5inai. The plant
samples of the three species were coliected at the same growth season.
The shoots were manualiy cleaned, dried in an oven at 50C and reduced
to fine powder.

The preliminary phytochemical screening was carried-out on the
powdered dried shoots of the three different species of Artemisia. This
included testing for volatile oils and tannins (Balbaa et al. 1981),
unsaturated sterols (Brieskorn et al. 1961) , flavonoids (Wall et al.

1954 and Balbaa et al. 1981), giycosides and\or carbohydrates {Vogel
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1978), and saponins ( Wall et al. 1959 and Abd EJ Maksoud 1983).

The total ash, water-soluble ash as well as acid-insoluble- ash -were -
determined according to E. P. (19B4) methodology, using two grams of
“the powdered air-dried shoots of the eight different of A. monosperma
(A1-AB}, as well as A. judaica and A. herba alba

The total carbohydrates were determined according to Karawya
ard Afifi (1979) method, and the supar content was expressed as gram
dextrose per 100 gram dry weight. The qualitative investigation of the
free and combined sugars was realized according to Karawya and Afifi
(1979) methods of analysis. |

Allen et al. {1974) methodology was followed for the investigation of
nitrogen, amino acids and lipid contents. Flavonoids were investigated
according to Bacha (1984) methodology. Finally, fatty acids were
studied using gas-liquid chromatography according to Karawya et al.
(1879} method. The analysis was done by GCV chromatograph using the
following conditions:

-Column 10% PEGA

-Column temp. 70 % C (initial temp.)
-Rate 8 ° C/min.

~Final temp. 190 °C

-Final time 20 min.

LChart speed 2 min./cm.

Nz 30 ml/min.

H, ' 33 ml/ min.

Alp 330 ml/ min.
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RESULTS AND DISCUSSION
Investigation of Plant Constituents:

The principal chemical constituents were studied in order to compare
between the eight forms of A. monosperma on cne hand and tgg;fr.we‘éh the
three Artemisia species on the other hand. It can be concluded from
Table (1} that all the three species of Artemisia contained volatile oils,
carbohydrates and/or glycosides, flavonoids, sterols and saponins.
Negative results were obtained for tannins and alkaloids in all of them.

Results presented in Table (2}, revealed that the percentage df total
ash content \!!J‘é;“é approximatlely similar in different forms of A.
monosperma ranging between 7.5 and 5.5 g.% in A. judaica and A. herba
alba respectively. It is clear also that water-soluble ash contents in A.
monosperma were approximately similar in different forms ranging
between 3.5 and 4.0 g.%. Obviously, the records were 4.0 and 2.5 g.%
in A. judaica and A. herba alba respectively. Results also clerified that
the acid-insoluble content of different forms of A. monosperma ranged
- between 0.5 and 1.0 g.%. A. judaica and A. herba alba on the other
hand had higher values of 2.8 and 2.3 g.% r‘espectiveiy (Table 2).

It is clear that the eight forms of A. monosperma had similar
contents of total ash as well as water-soluble and acid-insoluble ash °
contents . These contents differed from those of the other two
Artemisia species. Although the total ash and water-soluble ash of A.
Jjudwica were similar to those of A. monesperma, the acid-insoluble
ash was much higher. The contents of the three types of ash in A. herba
alba differed from those of the other two species.

Results presented in Table (2} clearly show that the total
carbohydrate conterts of the studied Artemisia species belonging to A.
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Table (1): Preliminary phytochemical screening of shoots of three:

species of Artemisia.

Species
Test A. monosperma  A. judaica A. herba albe
(AL-AB)

Volatile oils +ve +ve +ve
Tannins -ve -ve -ve
Unsaturated sterols +ve +ve +ve
Alkaloids -va - -ve -ve
Flavonoids +ve +ve | +vE
Glycosides and/or :

carbohydrates +ve +ve +ve
Saponins +ve +ve +ve
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TRELE { 2 }i Dusntivative snaivsis of fhe tnres Areepisia s3sClEs.

Snecies Artezisia eonpsoeras A. A
Character Al Az 43 Y A ke A7 BB judaica herba-alba
Total ash {g 1) 7. 79 7.5 &0 7.5 6.0 B0 73 7.3 59
Water soluate ash g i1 4.0 40 3.3 44 40 40 40 40 49 2.3
fAcid insoludle ash g %) 0.5 4O 1.0 93 6.3 L0 L0 0.5 2.8 2.3

Total carbohydrates .
(g glucose 1} 0.B7 0.83 0,83 0.BS 0.87 ¢.B7 0.87 0.B3 2,42 2,60
Total nitrogen

(0/100 g plant eateriai) G.28A 0,274 0.284 0.28h 0,256 0.276 0.27h 0.276 0,332  0.350
ficonol estract (crude

flavones 1) .28 33t 337 3HM L33 3.z 5,37 .28 0.0 6,40
Totel lioid content {o%) 15,4 (5.4 14,2 15,4 14.2 15,4 W2 142 1G.2 |
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monosperma  (Al-AB) attained wvalues that ranged between 0.83 and
0.879/10Q g. dry matter. On the other hand, data collected for A.
Jjudaica and A. herba alba indicated higher valuss \2.42 & 2.60 g.%
respectively).

The qualitative study of sugers presents in the three studied species
using paper chromatography (Table 3) revealed that A. menopserma with
all different forms contained galactose. The other two species, namely
A. judaica and A herba alba contained mannose. All forms of A.
monosperma differed from the other two Artemisia species.

Results in table {2) also show that the amowunts of the total nitrogen
content attained their maximum values in A. judeice (0.332 g.%) and A.
herba alba {0.35Q g.%} that decreased remarkably in the eight forms of
A. monosperma (0.276- 0.286 g.%).

The results of totzl lipid content (Teble 2) estimated quantitatively in
the different forms of A. maonosperma (A1-AB) indicated velues that
ranged between 14.2 to 15.4 g.%. On the other hand, bath A. judaica 2nd
A. herba alba indicated lower values of 10.2 and 8.2 g.% respectively.

The percentages of the alccholic extract, containing total flavones,
were also compared {Table 2);_It is evident that the crude totzal flavonoid
content of the eight forms of A. monosperma were similar, ranging
from 3.24 to 3.3!1 g.%; however, A. judaica contained only 0.5 g.% ;
neverthless A, herba alba contained the least amount of flavonoids
0.14 g.%). .

The results of the qualitative study of amino acids in the three
studied species using paper chromatography (Table 3) revealed that A.
monosperma with all its different forms contained lysine, asparagin,

aspartic acid, glutamnic acid, alanine, tyrosine, methicnine and leucine. -
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Table ( 3 )i Qualitative analysis af carboivarates, amine-acids,
tlavonoids and fatty acids of the three Arteaisia species.

Snecies -——- Artepisia eoncsperma ===  A. R
Character AL A2 A3 AY RS AR A7 AD judarca nerba-alba
Larbohydrates
Balactoss t o+ F o+ O+ O+ O+t - -
Kanpase - = e e = =~ - + +
Aaing acids
Cysting - = . e = e .- - +
Lysine + O+ o+ F O+ O+ b % ) +
fspargine + £+ + + ¥ + + - +
fispartic acid IO ST T T T + -
Glutanic acid o+ + F O+ O+ Ot ¢ + -
Sarine - = e = = e e = - +
Rlanine T R T S + +
Tyrasine T T T T T I + -
Hethionine ¥+ o+ o+ F 5 O+t - -
Yaline - = = e = = = - t +
Leucinge + + ¥ ¥ £ + + + + -
iznieucine - = e e = = A - - +
Fiavonoids 3
fuercetin 3 glugesice + + 0+ o+ ¢+ o+ % - +
Guercesin - rurinosige + + 0+ 0+ ¢+ 0+ 0+ 4 - %
Guercetin J- oluggzige  + + + + o+ + + # - t
izoriiamretin - giucoside + + + + + o+ 4 = -
Fateletin 3- 2iucosige + + ¢+ & & o+ 0+ % - +
fFaruletin 3- rutinosige + + + 0+ 0+ o+ 0+ 4+ - )
fcacetin 7- glucosipe - - - - - - = - - +
fcacetin 7- rutinpsige + + + 0+ & ¥+ # - -
Isovitezin P T T T - -
Vigenin -2 Ot OF O+ F O+ 4 # - t
Scnaftasise - - = = = = = = - +
ispscnaftosice . - "
Lucenip <2 L N S A B B - -

} Identified by Bacaa (1984) and Saleh et. al.
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fanle (3 izontd.

Nathviastad agivcone
Chrysoerial 7- rutinpsice

Levtulin
Cirstakogenin |
hoigenin

- 4+ + +

Fatty acid esters

ictaneic
Cacric
Undecanoic
Lauric
Tridecarnic
Byristic
Pentzdecancic
Palmitic
Stearic
fieic
Linoleic
Linolenic
Arzchidic
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On the other hand, A. judaice contained lysine, aspartic acid, glutamic
acid, alanine, tyrosine, valine and leucine; while A. herba alba contained
cystiné, lysine, asparagin, serine, alanine, valine and isoleucine.

Considering lhe qualitative investigation of flavonoids {Table 3} A.
monosperma contained quercetin 3-glucoside, quercatin 3-rutinoside,
quercetin S-glucoside, isorhamnetin S-glucoside,patuletin 3-rutinoside,
acacetin  7-glucoside, acacetin 7-rutinoside, vicenirr2, lucenin and
methylated aglycones as reported by Saleh et al.{1985). Differently, A.
Judaica contained chrysoerial 7-rutinoside, leutulin, cirstakogenin
(Bacha, 1984). Finally, A. herba alba contained guercelin 3-glucoside,
guercetin 3-rutinoside, patuletin 3-glucoside, patuletin 3-rutinoside,
isovitexin, vicenin-Z schaftoside, isoschaftoside and methylated
aglycones (Saleh et gl. 1885}. These results clarify the presence of
different flavones in the three Artemisia species. The results also show
that the eight forms of A. monosperma contain the same flavonss, and
differ from Lhe other two species.

Tne results presented in Table {4) revesi the presence of the
following fatty acids in the.eight forms of A. monosperma @ octanoic,
capric, lawric, tridecanoic, myristic, pentadecanoic, palmitic, stearic,
oleic, linolenic and arachidic acids. It is also clear that A. juduaica
contained a group of fatty acids similar to that of A. menosperma, with
the difference that undecanoic acid is present, while octanoic and
arachidic acids are absent. On the other hand, A. herba alba contained
octanoic, capric, lauric, tridecanoic, stearic, oleic, linoleic acids, and
was free of undecanoic, linolenic and arachidic acids. These resulls

show that the percentage of some fatty acids varies not only in the three
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Table ( 4 1 Percentages of fatty acid esters of the taree studied Ariemisia pecies.

————

Species Arteaisia monosoerma . A,
Character AL A2 A3 MY A Rb BT RE judaica herba-alba
fetannic 3.B% 0.8% 9.99 22,57 5.75 AH.BS 483 0,82 - 25,87
Capric 26,16 1033 12,12 .27 16,09 .27 35,22 9.37 .3 LA
indezanoic N - - - - - - - - 2.78 -
Lauric L.l 0.27 .22 Y60 OBt Z.9% 0.33 0,27 4.10 6.81
Tridecannic .47 131 .98 5.37 .01 5,32 3.49 1.1 231 i2.11
Hyristic 3.% 0.9 1.90 2,20 2,76 11,82 2,18 0,9 .04 3.30
Pentadecanoic 4,42 14,58 9,20 34,17 9.38 14.89 4.80. 14,50 27.3% 441
Palnptic 0.4 13,79 17.86 11,30 21.Ba 24,82 16,38 15.79 .93 2.715
Stearic 0.32 1,97 .71 1,65 .33 90.83 0.76 1.57 370 1.47
Bleic 0,26 9.02 B.44 303 7.8h 0.39 19.07 9,02 4.83 17.4]
Linoleic 3.47 36,84 1B.99 B.79 Z5.21 0.8% Eb.Bl 35.B4 7.4) 13.78
Linnlinic 2,24 5.2 12.%% 5.67 3.59 2.92 B3 5,26 135 -
frachidic L.2h 2,08 3.90 1.22 %15 7.09 L.64 2,08 - -

aaaaa
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# .emisia species, but also in the forms of A. monosperma (Table 4).
It must be noted that the qualitative estimation of fatty acids esters by
Gas Liquid chromatography is strict since 1: depends on comparing the
fatty acids by authentic samples. On the other hand, the quantitative
agtimation of some fatty acids by the same method may differ since the
peak shape differs in operating conditions and injection tachnique.

It can be econciuded that the eight forms of A. monosperma contain
lthe same fatty acids, which differ from those of the other two species
viz. A. judaica and A. herba albe.

From these results, it is clear that the eight forms of A.
monosperma are greatly similar in their chemical compisition. They
differ qualitatively and quantitavely from the other two species, viz. A.
Jjudaica and A. herba alba. In this regard, the phytochemical study fully

justifies the systematic treatment.
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