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hBsTR.wT.-Three hundred and tn-enty-seven indigenous I raq i  plant species were 
screened for their antimicrobial activities and for the presence of alkaloids. The 
plants represent 221 genera and 49 families. Ethanolic e\:tracts n-ere tested for the 
presence of alkaloids with both l l a y e r ' s  and Dragendorff s reagents. Of these, 146 
species, belonging to  109 genera distributed among 32 families, showed positive alka- 
loid tests t o  both reagents. Of these, 28 genera have not been previously reported in 
the literature as  containing alkaloid-bearing plants. 

The  extracts were also tested for their in z f r o  antimicrobial activity by an agar 
dilution-streak method against six economicall>- significant microbes. Five species 
&-ere highly, active, while another 90 species showed weak activity against one or more 
microorganisms. 

The importance of screening little-studied plant species for the presence of 
substances having potential medicinal significance is n idely understood. Despite 
intensive study in thiq area over the last t n o  centurieq, a surprising number of 
plants, indeed genera. remain relatively untouched except, perhap;. in the anti- 
tumor area n here support funds have been relatively more available. Some sense 
of urgency iq brought to  theqe considerations because of the inroad* increasing 
urbanization and intensification of cultivation are making upon the indigenous 
flora of many areas. Having available to  u+ a relatively substantial and relatively 
untouched collection of the flora of Iraq, including some plants ne11 knonn to be 
toxic to cattle and some of nhich are used in herbal medicine, we have begun a 
comprehensive. s> stematic study of these plants u i th  the ultimate objective of 
identifying and isolating the active constituents from the most promising species. 

Alcohol extracts of the plants have been tested for antibacterial and antifungal 
activity against six indicator organisms following the procedures outlined pre- 
viouslj in this journal ( 2 ) .  Because of nidespread continuing interest in their 
properties and the freyuencj 111th nhich they are found to have significant bio- 
logical activity, n e  have also weened the plants for the presence of alkaloids. 
The results of our nork on the first 32T species are presented herein. 

EXPERIIIESTAL 
PL%\T v i T E R I i L  -The plant materials for screening s e r e  authenticated, duplicate pressed 

specimens of reference materials obtained from the Sa t iona l  Herbarium of I raq ,  Botany 
Directorate of Abu-Ghrabi, about 15 km nes t  of Baghdad 

EXTRWTIO\ PROCEDURE -The available dried plant materials were ground into coarse 
powders and extracted at  room temperature with 8 0 5  ethanol. The solvent was removed, zn 
' racuo, helow 40" to  produce the crude extracts. 

A\TI \ I ICROBI~L BCREE\ I \G  -The crude extracts mere tested b y  an agar dilution method a t  
concentrations of 1000 mcg ml and 100 mcg ml against the organisms listed in table 1, b> the 

!Or. sabbatical leave a t  Kansas University, 1978-1979. 
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general procedure reported by hIitscher e t  al .  (2) .  The antimicrobial activities of the extracts 
were expressed by  (-) for no effect, ( * )  for partial growth inhibition, and (+) for complete 
growth inhibition. 

PRELIMIKARY ALKALOID msT.-The crude extracts Kere extracted with 5% aqueous HCl. 
The  acidic extract F a s  filtered. A portion of the filtrate was tested with Mayer's reagent 
(3). The other portion n-as basified with aqueous ammonia and extracted with chloroform. 
The organic layer was tested on filter paper with Dragendorff's spraying reagent (4).  

TABLE 1. 

Number ~ Organism ~ -iTCC no. ~ Classification 

Organisms used in screening of the plants for antimicrobial activity. 

Stapiiylococczis azireiis Smith strain 
E s c h e r i c h a  coli 
Salmonella gnllznariini 
Klebszel la  pnei imonzae AD 
Mycobacteriuni  swiegmatzs 607B 
Candada albzcans 

13709 
9637 
9184 

10031 
607 

10231 

Gram positive 
Gram negative 
Gram negative 
Gram negative 
Acid fast 
Yeast 

Both tests were required to  be positive in order to confirm the presence of alkaloids. 
Otherwise, positive results n-ith only Dragendorff's reagent, but not with Mayer 's  reagent, 
were considered negative for our purposes ( 5 ) .  Furthermore, depending on Rlayer's reagent, 
if the reaction produced slight opaqueness, i t  was recorded as f :  if the reaction produced a 
definite turbidity but no precipitate, it was recorded as ++; the production of a definite heavy 
precipitate or  heavy flocculation was recorded as +++. KO at tempt  was made t o  make the  
results more quantitative. 

RESULTS AXD DISCUSSIOX 
We have evaluated 334 extracts, representing 221 genera belonging to  49 

families. These are presented in table 2 arranged alphabetically according to  
their families with their botanical names, plant parts and results of the screening 
tests. The results were encouraging as 28.4Yc of the plants showed antimicrobial 
activity, and 44.6010 showed positive preliminary alkaloidal tests. 

Ninety-three extracts showed positive results of at  least 1000 mcg/ml against 
at least one microorganism. Of these, five were very promising plants, as they 
were active at 100 mcg/ml level. They are Si lene  con i jora  Otth., Lotus gebelia 
Vent., A l l i u m  dilutum Stapf., L i n a r i a  kurdica  Boiss et Hoh., and P e g a n u m  harmala  
L. (the seeds). Nore detailed fractionation work has been started on these plants 
in order to isolate and characterize the active constituents, and the results will be 
published in due course. Of the remainder (table 2 ) ,  73 extracts were active 
against only one organism; 16 against two organisms; and only 4 showed a wider 
range of activity. The latter, which are potentially more interesting, are: 
Aleuropus  lagopoides (L.) Trin, and T a m a r i x  macro-carpa (Ehrenb) Bge, each 
actire against organisms 1, 5 and 6, A m m a i t n i a  baccifera L.; active against 1, 3, 5 
and 6; and P e g a n u m  harmala  L. (the seeds), active against all of the test organisms. 

It was also noted that Mycobacter ium smegmat is  was the most susceptible micro- 
organism, being inhibited by most of the families found to possess activity (Caryo- 
phpllaceae, Compositae, Euphorbiaceae, Graminae, Hypericaceae, Labiatae, 
Leguminosae, Potamogatonaceae, Rutaceae, Umbelliferae, and Zygophyllaceae), 
followed by C a n d i d a  albicans,  inhibited by plants of the Euphorbiaceae, Gerania- 
ceae, Labiatae, Legumonosae, Lythraceae and Polygonaceae. On the other hand, 
Escherichia coli and Klebsiella pneumoi i iae  were very rarely inhibited by the 
tested plant extracts. These findings parallel closely our experience with indig- 
enous United States plants. 
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T.LBLE 2.  I raq i  plants tested for alkaloids and antimicrobial activity. 

Minimum inhibitory cone. rmcgirnl) 
1-3. organisms n0.d 

Amaranthaceae I 

.4lterrzanthera sessiles fL . )  R.Br. . . .  ~ .Ip 

.4maratithus alhus L. .  . . . . .  -4 p 

.4maravlhus graecieans L..  , , .i p 
Berberidaceae I 

Bongardia chrysopogon 'L.) B o k .  . , .Ip 
Boiigariia chrysopogon (L.) B o i s  . . i R 

Boraginaceae 
Anchusa ifalica Retz.. i -\P 

d r n e h i i  lineari,folia DC. Kpl 
.AsPerugo procumheris L.. . . . . . . . . . .  Ap 

. . . . . . .  
**.4rnehi8i decumbens (Vent.) Cops et 

. . . . . . .  Iiral 1 A P  

**Gastrocolyle hispida IForssk.) Bge. . Kpl 
Heliotropium haccijerum Forssk. . .  Wpl 
L a p p u l a  spinocaroos :Forssk.j I 

Aschers.. . . . . . . . . . . . . . . . .  Kpl 
MoltoiiQiopsis ciliata rForssk.) Johnst. Kpl 

1S;l.n. Li thorpermum callosum 
'Cahl., ilollkia callosa IVahl.1 
Ket tst .> I 

Trichodesma molie DC.. . .  . i d p  

Campcnula Paccidula Vatke.. . . . . . . .  l .4p 
Camacnirla radula Fisch.. . . . . . . . . . .  Kpl 
CamPcnula s).spire?isis C. koch. . .  ; ip  
.lJichai(xia nuda DC. . . . . . . . . .  . i p  

Campanulaceae 

Capparidaceae 
Cleomc arahica L., , , . . . . I .  I p  
Cleomr. arabica L. .  . . . . .  , . . ' R  
Cleomc giaucescens DC.. . . . . . . . . .  -IP 

Caryophyllaceae I 

Dianthus orienfalis Adam., . . . . . . .  Kpl 
Dianthus strictus Banks et Soland.. . .  Kpl 
Gypso3hiia capillaris Forssk.. . . . . . . .  , .lp 

Silene arahica Boiss. , . . , , , , , ' :lp 
Gspso?hila riiscijolia Boiss.. . . . . .  ~ i p  

Silene chloriJnlia 8m..  . . . . . . . . .  Kpi 
Siletze coni$ora Otth.. . . . . . . .  Kpl 
Silene conoidea L. .  . . . . . .  n p 1  
Silene dichotoma Ehrh. , , , , . Kpl 
Sileiie Iiiieoris Decne., . . , , , ~ .dP 
Sileize lonaipetala Vent.. , 1 n'pl 
Silene gungeizs B o k .  . , . , , -4 P 
Stellaria spp.. . . . . . . . .  

, , 

1.accaria pjramidata Medik. i I:; 
Chenopod-aceae 

.4ellenia suhaph?lla (C. A. Me?.) 

.4 nabasis articulata (Forask.) 

-4 nabasis setiiera Moq-Tand. , , , . . , . . ~ Wpl 
.4triPiex leucoclada Boiss. . . . . . . .  n'pi 
Bassia eriophora (Schrad.! Aschers. , I Kpl 
Bio imt ia  cyclopiera Bge. . , , , . , , .ip 
Cheizo?odium album L. . . .  . .  .4p 
Hdoewmvm slrobi~oceum (Pall 

1I.B. . . . . . . . . . .  . . .  A p  
Haloxj lon salicornicum OloQ.) Bee..  . i K p l  
A-oaea mucronota Forssk.. . . . . .  .ip 

1 

Botsch.. . . . . . . . . . . . . . . . . .  .Ip 

Moc-Tand . . . . . . . . . . .  \Vpl 

+= 1000 

71000 
=loo0 
- 

- 

+IO00 

- 

+= 1000 
8 -  

, - I -  

I -  - 
+=IO00 , *I000 

- - 
- I -  
- I -  
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TABLE 2. Continued. 

I 

Family 
Botanical name- 

Salsola c r a w  31.B.. . . . . . . . . . . . .  
Salsola incanescens C .  A. Mey. 
Salsolajordanicola Eig.. . . . .  
Salsola subaphylla L.. . . . . . . . . . .  
Seidlitzia rosmarinus (Ehrenb.) 

So1ms.-Laub.. . . . . . . . . .  
Suaeda r.ermiculata Forssk., . , . , 

Hel ianlhemum ledi fol ium (L.) Mill. 
Hel ianthemum salicifolium (L . )  hlill. . 
Hel ianthemum salicifolium (L.) Vill. 

Achillea conferla DC. , , . , , , , , , , . 
Achillea fragratzlissima (Forssk.) 

Achillea micraniha J1.B.. . .  

, , , 

Cistaceae 

Compositae 

Sch.-Bip.. . . . . . . . . . . . . . .  

A n t h e m i s  pseudocofula Boiss.. . . . .  

Artemis ia  herba-alba Asso.. . . . . . . . .  
Arlemis ia  scoporia Waldst et  Kit .  

**.4 tractylis .flaw Desf.. . . . . . . . . . . . .  
Bidens tripartiius L.. . . . . . . . . . . . .  
Calendula aegspliaca Desf.. . . . . .  
Calendula persica C. A .  Me?. . . . .  
Carduns pycnocephalus L.. . . . . . . . .  
Carthamus spp.. . . . . . . . . . . . . . . . . . .  
Centurea ammoncyanus Boiss.., , , . 
Centurea behen L . ,  , , . , . , . . 
Centurea cana Sibth et Sm. 

Centurea sinaica DC.. . . . . . . . . . . . . .  
Centurea zirgata Lam. 
Chnrdinia orienfalis (Mill.) 0. Ktze. . . .  

(Sm.  S e r a n t h e m u m  orientale Mill.) 

*'Anvillea garcini (Burm.) DC.. . .  

**Chrysophlhalmum montanum (DC.) 
Boiss.. . . . . . . . . . . . . . . . . . .  

C i r s i u m  acarna (L.) Moench.. . 

Crupina cruginasirum (\loris) Pis. 
Echinops spp.. . . . . . . . . . . . . . . . . . . .  
Eclipla alba (L.) Hausskn.. . . . . .  
Filago spalhulata Presl.. . . . . . . . . .  
Francoeurio crispa (Forssk.) Cass. 

**Gymnarrhena micranlha Desf.. . . .  

Plant 
part(s)b 

~ Minimum inhibitor3 conc. (mcg/mi' 
v s .  organisms n0.d 

Preliminary 
alkaloid 

testc 1 / 2 3  

Helichrysum Aucheri Boiss.. . . . . . . . .  
Roelp in io  linearis Pall.. . . . . . . . . . .  
Laciuca orientalis Boiss. et Kotschy 
Launaea nudicaulis (L.) Hook. F.. . 

"Leonlodon Eaciniatus (Bertol) Widd 
JIalricaria aiirea (Loefl.) Sch.-Bip. 

Ap, F 

Phagnaloii rapeslre (L.) DC.. . . . . . .  
Picris  babyionica Hand-hIzt.. . . . . .  
Pluchea lomenlosa DC..  I P  
Pluicaria giiestii Rech-F. et Rawi. 1 i p  
Rhanlerium epapposum Oh- . .  , . , . 
Scorzonera papposa DC. .  . . . . . . . . .  Wpl 
Scorronera R a w i  Rech. f .  et Guest. . ~ Kpl 

Kpl 

. . . . . . .  

.4p, F 

Senecio Desfoiitainei Druce n'p1 

*IO00 

6 
i 

4 1 5  

- 

=I000 

+loo0 
- 
- 
- 
- 
- 

=t 1000 
+ 1000 
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T ~ B L E  2.  Continued. 
I I 

Zerratulo ceriiilhq'olia Sibth. et Sm. 
Tragopogon major Jacq.. . 
Zoegea !eptourea L. .  . . . . .  

Family 
Botanical names 

Ap 
Kpl 

Plant Preliminary 1 part s ' t  alkaloid 
testc ~ 

Minimum inhibitory conc. (mcg/ml) 
YS.  organisms n0.d 

-1000 1 - 
1 =loo0 

=IO00 
- 
- 

- 

= 1000 

=IO00 
- 
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Culandia memphit ica (Spreng.) Benth.. . 
CymboPogon parkeri Stapf.. . . . . . . . . . .  
Cymbopogon schoenanlhus (L.) Spreng . . 
Csnodon daclylon (L.) Pens.. . . . . . . . . . . .  
Eremopoa persica (Trin.) Roshev.. . . . . .  

Family 
Botanical name= 

Kpl 
Wpl 
Kpl 
Wpl 
Kpl 

Plant 
~ part(s)b 

Hordeum glaucum Steud.. . . . . . . . . . . . .  
Lophochloa phleoides (Till) Reichenb. . .  
Oryea saliva L., . . . . . . . . . . . . .  
Pkalaris minor L.. . . . . . . . . . . . . . . .  
Poa bulbosa L . .  . . . . . . . . . . . . . . . . . . . .  
Polypogon monspeliensis (L.) Deef. . . . .  
Sch i smus  arabicus Nees.. . . . . . . . . . .  
Slipa burbata Desf.. . . . . . . . . . .  
Slipa capensis Thumb.. . . . . . . . . . . .  
S t i p a g r o s h  plumosa (L.) Munro . . . . .  

(Sjn. Aristida plumosa L.) 
H ypericaceae 

Kpl 
Kpl 
Kpl 
.A P 
Wpl 
Wpl 
Kpl 
Ap 
Ap 
Wpl 

Preliminary 
alkaloid 

test 
- 

1 

Minimum inhibitory cone. (mcg/mlj 
r s .  organisms n0.d 

- 

2 

- 1 - 1 -  

+ 1000 
+loo0 
- 

~ 

6 
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TABLE 2. Continued. 

Minimum inhibitory cone. !mce/mll 
I 

Family Plant Preliminarl- ~ 1.s. organisms n0.d 
Botanical names partmslb 1 

Phlomis  armeniaca Willd., , , , 

Phlomis  bruguieri Desf.. . . . .  , Kpl 
Phlomis  praetervisa Rech. F .  Kpl 

Prune111 vulgaris L. Wpl 
Salvia acetabulosa L. A P 
Sak ' ia  compressa Yahl. -iP 
Solzia hiiigera Poir.. . . .  K p l  
Sal& palaestina Benth. A P 
Sakia spi i tnsa L.. .i P 
Sakis trichciade Benth.. , . . , , , , .I P 

Phlomis  rigida Labill I - i P  

. .  

. . . . .  

Scuteliaria megalaspis  Rech. F . .  . . . . . . .  I p  
Teucriirm diraricctum (Celak! Rech. F. 1 :ip 
Teucr ium o h e r i a n u m  Gin%.. . . . . . . . . .  ~ .ip 
Teucr ium olizerianum Gin& . . , . ~ R 
Teucr ium parviflorurn Schreb. , , Ap 

Thymi i s  botschjavus Boiss et Holdr. Ap 
. . . . . . . . .  Teucr ium Polium L. . .  -1 P 

Astragalus kahirirus D C . .  i P  
Leguminosae 

. . . . . .  
dstragclus  platyraphis Fisch. . , . , , . , . Kpl 
dstragolus  rugosus Fisch. . . . . . . . . . .  Ap 
.Astragalus spiizosus iForssk.i l luschl . ,  .Ip 

Colutea cilicia Boiss et Bal. , , , , . , , , .Ip 
Coronil!a scorpioides fL.)  Koch. . Ap 
Gljcsrriiiza glabra L.. R 
Hedysarum kotschji Boiss.. . . . .  Ap 
Hedysauum singareme Boies et I 

Haussk. .i P 
H e d J s a r u m  varium Killd.. . . . . . . .  Wpl 

**Hippocrepis  bicontorta Lois.. . . . .  Wpl 

Lotus gzbelia 1-ent. . . .  .IP 
Lotus lcniiginosus Vent. . . .  Ap 
Medicago laciniafa (L.', Mill.. , Kpl 
Med icago  polymurpha L. . . .  .I p 
.1Jedicago radiata L. . . . . . .  Kpl 
.Veliiotiis indicus !L.l All. , . .I P 

Oiwbrjrhis  schahuensis Bornm. , , . , -IP 

**Cicer arietinum L..  . . . . . . . . . . .  Ap 

. . . . . . .  

. . . . . . . . . . . . .  

H r m e m c a r p u s  circinatus fL.)  Savi. ,  . K p l  

Onobryrhis Crista-galii (L, '  Lam.. . K p l  
Onobryrhis ptolemaica DC. . . . .  Kpl 

Prosop's fracta (Banks et Sol. ' Eig.. , . , 
Scorpii<rus muricatus L. Tar. sub;,illosa. , 

Ap, F r  

Secur igqa  securidaca fL.1 Dee. et 
Doerfl.. -1 P 

Tr i fo l ihm campestre  Schreb.. , , 1 -iP 
Tr i jo l ihm lappaceurn L.. , . . .iP 
Tr i fo l i rm  Purpureum Lois.. . Wpl 
Tr i jo l i rm  tomen fosum L. . . .  -4 p 
Trigonrlia 'ilipes B o k  . . TT'pl 
Trigoiirlia 1-oeaiio Boiss. . , K p l  
T.icia orticulata Hornem. Kpl 
T-icia iiirbonesnris L. -1 P 

d i l i u m  di lutum Stapf.. .A P 
;IsphodeIus teiiuijolius C a r .  Kpl 
Eremurus  spectabiiis L. , , .kP 

.Immaiinia baccifera L. Kpl 

i 
. . . . . . . . . . .  

. . . .  
Liliaceae 

. . .  

Lythraceae 

alkaloid 
teste 

2 3 

- 

-1000 
- 

- 
i 1000 
- 

t 100 
- 
- 

*loo0 * 1000 - 1000 -1000 
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TABLE 2.  Continued. 
1 

Malvaceae 
4 l fhea  ludvvigii L 
.Valza aegjptiaca L 

.lJelza a:edarach L. 
Meliaceae 

Family 
Botanical name. 

-4P 
Wpl 

S 

Plant 
part (s)b 

Lud: tgia adscendeiis L. 

Glaucium coriziciilafum (L ) Rudolph 
H j p e c o u m  pendulum L 

Papal eraceae 
AP 

Ap, F 
.4P 

Plantago psj l l i irm L.. . . . . . . . .  
Plumbaginaceae 

**Limon ium thouiiri (Vi\..) Kuntze.. . . .  
Psrlliosfachys spicafa iWi1ld.) Nevski 

(Sin. Statice spicafa (Killd.) Kuntze 

Calligonum comosum L'Her'. . . . . . . . . .  
Polygonum argyrocoleum Steud in 

Polygonum corrigioloides Jaub et 

Polygoiium salicifolium Brouss e t  

R u m e x  dentatus L..  . . . . . . . . . . . .  
R u m e x  Tesicarius L.,  , . . . . . . .  

Potamogefon naians L.. . . . . . .  
Potamogeton peclinatus L. . . . . . . . . .  

Polygonaceae 

Kotschy . . . . . . . . . . . . . . . . . . . .  

Spach. . . . . . . . . . . . . . . . . . . .  

Willd.. . . . . . . . . . .  . . . . .  

Potamogetonaceae 

Primulaceae 

Ranunculaeeae 
Anagallis ar:'e)isis L..  . . . .  . . . .  

Adoiiis detztalus Del. . . . . . . . . . . .  
Delphinium briiiionianum Royle.. . .  
Delphinium brunonianum Royle. 
Xigel la  ar;.ei:sis L.. . . . . . . . . . . . .  
Ranunculus arvensis L. . . . . . . . . .  
Ranunculus oxyspermus M.B.. . . . .  
Ranunculus sericeus Poir.. . . . . . . . .  
Ranuncrrliis sphaerospermus Boiss et 

Blanche . . .  . . . . . . . . .  
Ranunculus frichobhyllus chair in Vill. 

Reseda arabica Boiss. 
Reseda bracteala Boiss. 
Reseda decursiva Forssk.. . 

Paliurus spinachristi Mill.. . 

Am?gdalus arabica Olivier.. . . . . . . .  

Resedaceae 

Rhamnaceae 

Rosacea e 

P o t w i u m  lasiocarpum Boiss et Haussk. 

Golium coronatum Sibth et Sm. .  . 
Rubia tenuifolia D'Urv. . . . .  

Rubiaceae 

a p  

-4 P 

-4 P 
-4 P 

Wpl 
24 P 

Preliminary 
alkaloid 
teste 

i Minimum inhibitory ccnc. (mcglml) 
YE. organisms no.d 

1 

, +loo0 
- 

I 

*loo0 

2 6 

, -  

l -  
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TABLE 2.  Continued. 

I I 
. \ h i m u m  inhibitorg- cone. 'mcg?ml: 

x-s. organisms n0.d Famil3 
Botanic31 names 

Plant 
~ part's), 
I 

Preliminary 
alkaloid 
testc 

3 1 4  5 6 

I 
- =I000 

= 1000 

=loo0 

- 

- 
- 
- 

Rutaceae I 
Hoplopn.dlrim mesopotamicum Boiss. Wpl 
H a p l o p n ~ l l u m  tuberculatum ( F o r d )  

Scrophularinceae I 
ADR-Juss.. . . . . .  ' Wpl 

CeIsio htsteroph>Ilo Desl.. . .  I Ap 
Celsia Ianceolota Vent. . . . .  
Liiiaria !halepeiisis L.I Mill. ' Kpl 
Linaria kurdica Boise et Hoh. 
Scrophularia deserti Del. . . . . . .  Kpl 
Scrophularra gracilis Blakelock Kpl 
Scrophularia h\ pericijolia Kydl. 
Scrophularia morginato Boiss.. , 
Scrophularia xaiithogloso Boiss. .I p 
T.eronici orientalis Jlill. Wpl 

~ Wpl 

AP, s 

l Wpl 
1 -IP 

Solanaceae 
'Lycium barbarum L.. . .  
Solaiium nigriim L..  . . . . . .  
Tithania somiiiiera IL.) Dum.. , . . ~ Ap 

T a m o r i r  macrocarpa (Ehrenbl Bge. 1 Ap 
Tamar ix  Meyeri Boiss . . . . . .  1 Ap 

Th>-melaeaceae , 
Slellera lessertii (Wikstr.) Boiss Ap 

t-mbelliferae 
dmmi  majus  L..  -iP 
Ammi s isiiaga (L.) Lam.. . . . . . . . .  -4P 

~ -Ip 
I Ap 

Tamariaceae 

. . . . . . . . . . . .  

'*Anisosciodium isociadium Bornm., Wpl 
**Dunosi i  anethi,iolia IDC.) Boiss.. , Wpl 

Ferula a:.ina Boiss . . . . . . . . . . . . . . . .  ~ 4 p  
Fertrla rutbeamis Boiss. . . . . . . . . . . .  I .Ip 

**FPrulago angulata (Schlecht) Boiss. Ap 
Hippomaro thrum scabrum (Fenzl) 

Boiss . . . . . . . . . . . . . . . . . . .  Ap 
Pimpine l la  a.piiiis Ledeb.. . . . . . . . . .  Wpl 
Pimpine l la  kotschyona Boiss. , , , . , . Ap 
Pimpine l la  puberuia (DC.) Boiss., .ip 
Pimpinp l la  tragium Till.. -iP 
Turgeiiii Ialijolia (L.)  Hoffm., , , , -IP 
Zo:imio absintkiiolia (Tent.) DC. Ap, s 

Parielariajudaica L. A i P  

. . . . . . . . .  

Crticaceae 

T'alerianaceae 

1-erbenaceaa 

. .  
~ 

~ .Ip 

Valeriaiia sisymbriifoiia Desf.. i -ip 

L i p p i a  vodi.flora IL.) L. C. Rich. 
T-erbena opicinalir L . .  . 

Fagoiiia Brirguieri DC. -iP 
Pegaiium hormala L. .  . .  -iP 
Pegaiiirm harmala L. . . . .  s 
Z?goph?lium cocciiieirm L. -< P 

Wpl 

Z ygoph;\-llaceae 

1 I 
- 

- 
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Z?goph?Tlum fobago L.. . . . . . .  .Ip 

*The ordy cultirated (introduced) plant reported in this tahle. 
'The nomenclature used follon-s Rechinger, K.  H.  (1'1. for species indigenous to Iraq. 
bAp, ae-.ial parts: Kpl. m-hole plant: F, floners: Fr., fruits: R ,  roots, 8. seed?. 
e ( - )  nepatire, (-) positive. 
a(-) no efiect, (+ )  partial growth inhibition, and (-'I complete gron-th inhibition. The numbers refer to the con- 

Each active extract was centration per ml of agar of the plant extract. 
retested on FI second occasion for confirmation of the activity before being assigned a + or * rating. 

Testing --as carried out a t  1000 and 100 mcgjml. 

**These genera hare  not preTiously been reported to contain alkaloids (6-17). 
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With respect to the species most antibacterially active, there are no readily 
uncovered reports of such activity for Lotus gebelia, Linaria kurdica, Peganum 
harmala, Aleuropus lagopoides,  Tamarix macro-carpa, and Ammanlzia baccifera. 
Silene conjora has not been previously described to  contain antimicrobial agents, 
but S. stellata has been reported to be active at  1000 mcg/ml in vitro against M .  
smegmatis ( 2 ) .  Allium dilutum is, likeu-ise, newly reported to  have antimicrobial 
activity; however, many reports can be found of antibacterial, antifungal and 
insecticidal activity of related Alliztm species, for example, A.  dilutum (181, A .  
cepa (18), A.  satisurn (16, 19) and A.  saxatile (20). Extracts of Allium ursiitum 
have been patented in the Soviet Union for disinfection of wounds in the form of 
a bacteriocidal and protisticidal preparation (“Ursall”) (21). 

Preliminary alkaloidal tests s h o ~  that 146 species belonging to 109 genera 
distributed among 32 families are positive to  both Mayer’s and Dragendorff’s 
reagents. Of these, 26 genera have not been previously reported in the literature 
to include alkaloid-containing plants (6-17). 

It is clear that detailed bioassay-directed and phytochemical fractionation of 
Iraqi higher plants will be scientifically fruitful. 
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