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ABSTRACT

A comparative chemotaxonomic study of three Arlemisia species, A.
monosperma, A. judaica, 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) respectively, ware collected in the same growth season tc
eliminate the effect of ecologicsl faciors.

The chemical study comprised the preliminary phytochemical
scresning, imvestigstion of total, water-soluble and acid-insoluble ash;
carbohydratss; total nitrogen and amino acids; lipids; fatty scids and
flavenoids. The results revezled thst the eight forms of A. monosperma
were grestly similar in their chemical compaosition. On the other hand,
they differed qualitatively and quantitatively from the other two spsries,
viz. A. herba alba and A. judaica. Tharefore, the phytochemical results
fully justified the systematic treatment. :

INTRODUCTION

The garus Artemisie is of common use in folk medicine and in
pharmacelitical preparations (Boulos, 1883), and several compounds
were isolated from its tissues. Most of these compounds are of
medicinal 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, tamnins, sugars, ash and tars in blooms of A. scoparia
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Many authors identified and isolated a great number of fiavona
compounds from different Artemisia species : Redrigues et al. (1972)
from seven Artemisia taxa ; Segal et aol. (1373) from A. herba alba ;
Khafagy et ol. {1979) from A. monosperme; Ghazouly. et al. 1584)
and Bacha (1984) from A. judcica and Saleh et al. {1985) from A
monosperma and A. herba alba . Sayed et al. (1579) studied th= fatty
acids of A. absinthium , while Lajvant end Proskurnikova (1965} studied
the amino acids of the pretiens of A. rhodanthe , gqualifatively
;quantitatively, and their ssasonal fluctuations during the developmental
pnases. Garrone et al. (1573) =xaminzd the lzvel of fres amino acids in
A. vulgaris and A. verictorm. Also, Khamdamov and Chamsrkav (1976}
studied quatitatively the amino acids in A. diffusa , A. halophile end A.
turanica . Hammouda et al. {1578} isclated an scetoohenone darivative
and coumearing from A. monosperme.

Alaksesva (19062 studizd the matabtolism of c:ruon}crataa in A.-
turanica in varicus soiis undar dssert conditions, Maki {1908) isolated

oss from lzaves of A. capillaris . On the other hard, Garrone
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of soluble carbohyaraies in A.

A criticzi taxon n.al rew.sysn was realized by Gazara [198"‘) for
Artemisia species growing in Sinai and known zarlier ty Tackholm
(1574). in this revision , it wes possible to distinguisn batwaen
different Artemisie species arcording to vegetative, head as wall as
floral characters'. The following key was madz by Gazara (1987).

l.a Hesds homogamous, oblong, tapering at base...........A. herba alba ..

1.b Hezds ; hetercgenous, hemispherical to obiong-ovata _
not tapering al Base ..evceveveiviiicenie e e D 2
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2.a Involucral bracts nairy , bisexual flowers fertile,

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

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

2-6 per head c.vvvrciiiin i, A. monosperma

In the present study a chemotaxenomical investigation was carried
out to compare the three Artemisia species. namely A. maonosperma,
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
arez} . A. judaica was coliected from Wadi El-Shiekn and A. herba alba
from Wadi El-Talsa . The eignt different forms of A. monosperma
(A1-A8) were collected from Wadi El-Arish, North Sinai. The plant
samples of the three species were coliected at the same growth season.
The shoots were manually cleaned, dried in an oven at 50C and reduced
to fine powder.

The preliminary phytochemical screening was carriedout 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) , flawonoids (Wall et al.

1954 and Balbaa et al. 1981), giycosides and\or carbohydrates {Vogel
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1978), and saponins ( Wall et al. 1954 and Abd EI 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. judnica and A. herba alba.

The total carbohydrates were determined according to Karawya
and 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 gl. (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 chromategraphy according to Karawya et al.
(1979) method. The analysis was done by GCV chromatograph using the
following conditions:

-Column 10% PEGA

-Column temp. 70 8 C (initial temp.)
-Rate 8 9 C/min.

~Final temp. 190 °C

-Final time 20 min.

-Chart speed 2 min./em.

N; 30 ml/min.

H, ' 33 ml/ min

Air 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 one hand and between the
three Artemisia species on the other hand. It can be concluded from
Table (1} thal all the three species of Artemisia contained volatile oils,
carbohydrates and/or glycosides, flavonoids, sterols and sapenins,
Negative results were obtained for tannins and alkaloids in all of them.

Results presented in Table {2}, revealed that the percentage of total
ash content \'yé;*‘é approximately similar in different forms of A.
rmonosperma 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. judnica and A. herba alba on the other
hand had higher values of 2.8 ard 2.3 g.% respectivaiy (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 waler-soluble ash of A.
Jjudaica were similar to those of A. monosperma, 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 contents 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 alba
(A1-AB)

Volatile oils +ve +ve +ve
Tannins -ve -ve -ve
Unsaturated sterols +ve +ve +ve
Alkaloids -ve - -ve -ve
Flavonoids +ve +ve +ve
Glycosides and/or

carbohydrates +ve +ve +ve
Saponins +ve +ve +ve
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Snecies frtezisia eongsoeraa f. A.
Character a1 Az a3 &Y R Re A} RE judaita herba-alba
Total ash {g %) 7. 7.9 1.8 &80 7.3 A0 B0 7.3 7.5 1.3
Water solunte ash ig #) 4.0 4.0 3.3 4.¢ 4.6 4.0 4.0 4,0 4.0 2.3
Acid insciuble ash (g %) 0.5 L0 1.0 95 0.3 1.0 1.0 0.3 2.8 2.3

Tptal carbohydrates
{9 glucose 1) ¢.B7 0.83 0.83 O.B3 0.872 0.87 0.97 0.83 2,42 2.60
Total nitrogen

(0/100 g plant pateriai) 0.284 0.274 0.28% 0.2Bb 0.756 0.274 90.276 0.276 0,332  0.330
Biconol estract (crude

fiavones %4l 3.8 33 3,37 3.4 323 328 .37 I8 .50 é
Totzl lioid content (gi) 13.4 (5.4 14,2 13,4 14.2 15,4 14.2 142 10.2 f.
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monosperma (A1-AB) attained values that ranged between 0.83 and
0.879/100Q g. dry matter. On the other hand, datz collected for A.
Jjudeica and A. herba alba indicated higher values 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. monopserma 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 amounts of the total mitrogen
content attained their maximum values in A. judaica (C.332 g.%) and A.
herba atba (0.350 g.%} that decreased remarkably in the eight forms of
A. monosperma (0.276- 0.286 g.%).

The results of total lipid content (Teble 2) estimated quantitative.y in
the different forms of A. monosperma (A1-AB) indicated veluss that
ranged between 14.2 to 15.4 g.%. On the other hand, both 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 (Tsble 2) .-_It is evident that the crude total flavonoid
content of the eight forms of A. monosperma were similar, rangirg
from 3.24 to 3.31 g.%; however, A. judaica contained only 0.5 g.% ;
neverthless A. herba alba contained the least amount of flavonoids
0.14 g.%). .

The resuits 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, glutamic acid, alanine, tyrosine, methicnine and leucine,
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Table { 3 )2 Oualitative analvsis of carbohvirates, amine-acids,
tlavonaids and fatty acids of the three Arteaisia species.

Saecies --——- Artenisia eancsperma ---- A A
(haracter AL A2 A3 M A5 Bh A7 AB judaica nerda-alba
Larbehydrates
falactose t o+ 0+ + o+ o+ o+ 4 - -
Kanpase - = e e & = = = + +
Aaing acids
Cystine L +
Lysine + o+t o+ o+ 4+ o+ ¢ + +
Aspargine t o+ Ot o+ ¢+ F O+ 4 - +
kspartic acid 'SR R IR R T I T + -
Glutanic acid t ot + F o+ ¥ o+ ¢ t -
Serine - - e e - e - - = +
Alanipa T T T T S + +
Tyrosine o+ o+ 0+t ¢ o+ O+ d + -
Hatnionine P+ 4+ o+ o+ o+ O+ 4 - -
Valine - - = . - = - - ' +
Leucine + + ¢+ £ €+ + + 4 + -
izoteucine = = e e = - = - - o
Fiavonaids 3
fuercetin 3- glucesice + + + 0t o+ ¢ 0+ 4 - +
Guercezin 3- rurinoside ¢+ 0+ 0+ 0+ o+ o+ & 4 - %
fuercerin 9- glucozice + + o+ o+ o+ ¢+ 4 = +
izoriasnetin 5- glucoside + + + + o+ 4 & 4 = S
Patuletan 3- 2iucosige + + ¢ & ¢+ o+ ¥ - +
fatuletir 3- rutinosige + + + + ¢+ & 0+ ¢+ - )
fcacetin 7- giucosipe - - - - - - - - = +
hcacetin 7- rutinpside + + + + & + o+ ¢ - -
Isovitezin TR R TR T S - -
Vicenin -2 'R T T T I - Lt
Schaftasice - - = - - - - - - +
ispzcnaftasioe R R - *
Lucenin -2 L I N S B = . °

! Identitiad by Bacaa (1984) and Saleh et. al.
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fable (.3 1zontd,

fiathvlatad agivcone
Chrysoerial 7- rutinosice

tevtulin
Cirstakogenin .
hoigenin

- 4 + +

Fatty acid esters

fctaneic
Caoric
Undecanoic
Lauric
Tridecanoic
Fvristic
Pentzdecancic
Palmitic
Stearic
lieic
Linoleic
Linclenic
Arzchidic

+ +

L . L T

-+
+ @

2 2 I SR T U VR S T e
4+ 4+ 4+ 4+ 4 o+

+-

o+

+ +

4 o+ e+ 4 p b

+ &

+ 4+ o+ g

+ -

E I R R . .

+* @

+ - 4+ 4+ A o o+t

4+ + 4+ = 4+ + + F

+ -

E R S S .,
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On the other hand, A. judaica 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 the qualitative investigation of flavonoids {Table 3) A.
monosperma contained quercetin 3-glucoside, quercetin 3-rutinoside,
guercetin S-glucoside, isorhamnetin S-glucoside,patuletin 3-rutinoside,
acacetin 7-glucoside, acacetin 7-rutinoside, vieenir-2, lucenin and
methylated aglycones as reported by Saleh et al.(1985). Differently, A.
Jjudaica 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 agl. 1985). These results clarify the presence of
different flavones in the three Artemisia species. The results also show
that the eight forms of A. monosperme contain the same flavonss, and
differ from the 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, lauwric, tridecanoic, myristic, pentadecanoic, palmitic, stearic,
oleic, linolenic and arachidic acids. It is also clear that A. judaica
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, stearie, 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 ): Percentages of fatty acid esters of the tnree studied Artemisia pecies.

- ——— 1

Species Artemisia monospzrea A, A,
Character Al A2 A3 Ad A3 AL A7 AB  judaica herba-alba
fctanoic 3.84 0.82 9.0 22,57 5.79 &6.B) 4.85 0.82 - 15.87
Capric 26,16 9,33 12.17 4,27 16,09 20,27 23.22 9.33 .31 1.1l
{indecanaic N - - - - - - - - 2.78 =
Lauric LAl 0.27 .22 1.9 o,BL 2,99 0.33 0,27 8.10 6.61
Tridecannic .47 151 2.8 5.37 L0l 5.32 349 L.31 231 i2.11
Hyristic 3.9 0.5 .50 2,20 2.76 11.82 2,18 0.9& 3.84 3.30
Pentadecanoic 4.42 16,58 9.20 34.17 9.38 14.89 4.80. 14,58 27.3%7 4,4l
Palmetic a0.4% 13,79 17,86 11,30 21.84 Z4.82 16.3B 15.79 1,93 2.75
Stearic 0.32 1,57 271 1.5 .33 0.85 0.7 1.57 370 1.47
Deic 0,26 9,02 B.44 303 7.80 0.59 15.07 9.02 4.43 17,41
Lineleic 3.47 36.8%4 16.99 8,79 Z5.21 0.89 h.B1 35.B4 7.4) 13.78
Linalinic 2,24 5.2h 12.%% 3.67 3.59 2.92 B.73 8.26 138 -
frachidic 1,26 2,08 3.%0 §.22 %156 7.09 L.&4 2.05 - o

-218-



Women's Coll. Ann. Rev.
Vol 1§ (1990).

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

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

From these results, it is ciear 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 phiylochemical study fully

justifies the systematic treatment.
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