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ALKALOID-SCREENING OF SWEDISH PLANTS 

ESKI& HULXN* and KURT TORSSELL 

Institute for Organic Chemistry and Biochemistry, University of Stockhohn, Sweden 

(Receiwd 23 November 1964) 

Ah&act-A method is given for a semiquantitative determktion of the alkaloid concentration in dried 
plantmaterial. Inammening of two hundred plants in Sweden, wild and cultivated, the following plants not 
previously known to contain alkaloids gave a positive reaction corresponding to an alkaloid concentration of 
more than QO5 per cent of the dried plant : Linnea boreal& and Vak+zna sambuc(f%lia ; and, additionally, the 
following gave a positive reaction correspondii to at least OOl per cent : Armeda maritima, Rartonia aurea, 
Cobaea scandens, Euphrasia frigid, Gabutn aparine, Hemerocallis conspicua, Lonicem perlclymenum, Melam- 
pyrutn pratense, Odortites litoralis, Pea7cuksrispalustris, Pedictdaris silvatica, Phragmites communis, P&a abies, 
Pinguicula vulgaris, Platanthem btfolia, Plantago media, Polygala vu&at-is, Polygonum viviparurn, Rhamnus 
cathartica, Rhamnus franguka, Silene rupestris, Sorbus intermedia, S’rgtda arvenst2, Spergula marginata, and 
Veronica oJ&alis. The following plants, previously reported to contain alkaloids, gave a positive reaction 
corresponding to more than O-05 per cent: Ltgustrutn v&are, Succisapratensis, and Valeriana oficbualis. In the 
plant family Scrophularii ten out of nineteen species investigated gave a positive reaction corresponding 
to at least OOl per cent of alkaloids. Earlier reports indicating the presence of alkaloids in the following plants 
were not conthmed: Alnus glutinosa, Anthemis tinctoria, Rutomus umbellatus, Calla palustris, Chamaenerion 
angustifolium, Corylusavellana, Euphorbiapeplus, Geranium molk, Glaux maritima, Herniariagkabra, Odontites 
verna, Pyroka rotundlfolia, and Scirpus Tabernaetnontani. The present results are compared with earlier reports 
available from the literature. 

INTRODUCTION 

EUROPEAN plants have been investigated extensively, and information on alkaloid-bearing 
plants is available in several monographs. ‘-lo The result of investigations of some plants 
which gave no reaction with alkaloid reagents may not have been published, so that it is not 
generally known if they contain alkaloids; and obviously many plants have not as yet been 
investigated for alkaloid content. 

The purpose of the present study was to obtain more thorough information on Swedish 
plants as potential sources of new alkaloids. The various species included in the present screen- 
ing were not collected randomly. We chose some because it was not known whether or not 
alkaloids occur in the family or genus; we chose others because alkaloids are known to occur 
in some but not in all species of the family or genus. However, plants belonging to families 

* Present address: Department of Pharmacology, School of Medicine, University of California at Los 
Angeles. 
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well-known for their alkaloid content, such as Leguminosae and Solanaceae. were not 
included. For systematic reasons we extended the screening to include some small plants not 
easily available in quantities. A few plants were investigated because of contradictory reports 
in the literature or because an early report has neither been confirmed nor denied. 

Almost all wild plants were collected in the vicinity of Stochholm or on the Swedish west 
coast near FiskebBckskil. A few \teere collected in the province of Htirjedalen. Horticultural 
plants were grown in Stockholm. The names used for the wild plants are those giben b> 
Hvlander.‘l The dried plant material was extracted bith methanol. An aqueous solution of 
the acid soluble portion of the methanol extract has made basic \\~th ammonia and suh- 
jetted to differential extraction ivith chloroform folloued by chloroform-ethanol. The 1\\0 
extracts so obtained were then tested with six alkaloid reagents: Mayer’s reagent (mercuric 
chloride and potassium iodide), Wagner’s reagent (potassium triiodide), Dragendorff’s 
reagent (bismuth nitrate and potassium iodide) Sonnenschein’h reagent (phosphomolyhdic 
acid). silicotungtic acid. and Hager’s reagent (picric acid). 

The precipitates formed by alkaloid reagents vary in amount with different alkaloids.” 
Hence. any estimate of alkaloid concentration from the amount of the precipitate uith one 
reagent is only approximate. The accuracy can be improved by using sskeral reagents. A 
semi-quantitative method for estimating the alkaloid concentration in dried plant material 
was worked out for the present screening. The method is based on comparing the amount of 
the precipitates obtained u ith six different alkaloid reagents. as compared B ith the precipitates 
with strychnine solutions of known concentrations. Abisch and Reichstein Ii have also 
published a micromethod, using this principle for estimating the alkaloid concentration in a 
dried methanolic extract of plant material. 

RESULTS 

The presence of alkaloids was considered to be demonstrated only if the reaction was 
positive with the six reagents. I3 However 3 one of the reagents. picric acid. has so much lower 
sensitivity than the others” that if the reactions with all other reagents used was weak but 
positive, this was considered to indicate the presence of alkaloids e\en if no precipitate Mas 
obtained with picric acid. Nevertheless, picric acid was included because it appeared to be 
one of the most discriminating reagents for the assay. Sonnenschein’\ reagent sometimes 
gave strong precipitates when borderline reactions were obtained with the other reagents, as 
\vas also the case to a lesser extent with silicotungstic acid. 

The efficiency ofthe method was tested in a fen experiments. Known amounts of gentia- 
nine, pyridine. and strychnine were added to plant material (fitnuriu ~r~~wis) which in pre- 
\lous analyses had given no alkaloid reactions. The amounts of gentianine and strychnine 
added were recovered. but the pyridine could not be detected. It may be concluded that 
volatile alkaloids are not detected by our method. 

Some substances give false-positive reactions with alhaloid reagents,lJ- I’ and this pro- 

1 I N. HYLANDER. Rirtwkrri~rg met Xordens vtixtrr rrtgivetr nv L~tm/.~ hormri.h fib nrb1.r. G leerups. Lund ( 1955). 
l1 R. MARTELLCI and N. R. FWYSWORT~I. Lluplru 25.176 (1962). 
‘3 E. ALWSCH and T. REICHS rf~u. HA. Chm. Acts 43. 1844 (I 960). 
‘.i R. F. RAI I AUF, fh~r. Burcuf.~~ 14. 276 (1960). 
Is 0 SCHMIEDEBEKC;, A,&. Exp. Par/d. Phtun~ahd. 16, 149 f 18821. 
Ih w. MARMB, Ztsclrr. f: rut. .Wd. [3] 26. 1 (1866). 
I- L. H. BRIC~GS and R. H. Lcx L;EK,J C%cnr. Sot. 2157 (1949). 
lx N R. F~RNS~VORTH and K I.. EUI ER. L/~&J 25. 186 (1962). 
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blem has recently been investigated by Farnsworth, Pilewski and Draus.lg Mayer’s and 
Hager’s reagents appear to us to be particularly discriminating for alkaloids. Choline *O does 
not give a positive reaction with all of the reagents used, and hence does not interfere in this 
analysis. Repeated analyses of the same plant material indicated that our estimate of alkaloid 
concentrations was reproducible within the accuracy noted. 

The results from the screening of the plants chosen are presented in Table 1 together with 
references to earlier investigations. Because of our planned selection of plants, the fraction 
giving a positive alkaloid reaction was considerably higher than usual. Almost one-quarter of 
these plants gave a precipitation reaction corresponding to at least O-01 per cent; work on 
plants with less concentration is considered impractical. l4 Twenty-seven of these are appar- 
ently new alkaloid sources. Traces of alkaloids were found in a second quarter of the plants. 
Almost one-sixth of the plants gave a positive reaction for such alkaloids only which are not 
extractable with chloroform from alkaline solution. 

A general conclusion from this and earlier investigations is that the alkaloid concentration 
in most Nordic plants is low, and that relatively few plants have alkaloids in sufficient 
concentrations to warrant further investigation. 

TABLE 1. SPECIES TESTED FOR ALICAL~ID CONTI!NT, AND REACTION OBTAINED 

Family Species 

Fraction? 
Plant* 0 

part A B Reference$ 

ACanthaUXe 27mnbergia alata Hook. W 0 1 +rr 
Adoxaceae Adoxa moschatellina L. W 0 3 
Alismataceae Aiibna plantago-aquatica L. W 0 0 -22, -23 

Sagittaria sagittfiiIa L. W 1 1 (24) 

AraCeae Calla palustris L. W 0 +22 
Aristolochii Asarum europaeum L. W l& 3011 -22, +26, +27 

Asclepiadaceae Cynanchum vincetoxicum (L.) Pars. w 10 0 +u U3.28.29) 

* Part of plant: b = bark, f = fruit, 1 = leaf, r = root, rb = root bark, s = stem or twig, t = tuber, and w = 
whole plant. 

f Fraction A: extracted with chloroform from an ammoniacal solution ; fraction B : after addition of sodium 
sulfate, subsequently extracted with chloroform:ethanol (3:2). The reaction was graded by comparison 
with the intensity of the reaction between strychnine and the reagents used. 0 designates less than 1 mg per 
100 g of dried material; other figures give the order of magnitude expressed in mg per cent. 

$ References for earlier investigations: + and - designate positive and negative reaction, respectively, 
reported for the same species; parentheses show that a previous investigation was rnn on a closely related 
alkaloid-bearing plant. 

8 Massagetov23 got a positive alkaloid reaction from the seeds. 
11 This may be a falsepositive reaction.25 

19 N. R. FARNSWORTH, N. A. PILEWSKI and F. J. Da~us, Lloydia 25,312 (1962). 
20 G. KLEIN and A. ZELLER, &terr. botan. Z. 79,40 (1930). 
2’ H. R. A~rriua, J. Pharm. Pharmacol. 6,66 (1954). 
22 A. I. BANKOVSKII, M. P. ZARUBINA and L. A. SER~PE~A, Trudy Vsesoyuz. Nauchn-ZssZedovateZ. Inst. Lekarstv. 

Rast. 9, 119 (1947). 
23 P. S. MASSAGETW, Trudy Vsesoyuz. Nauchn-Zssledovatel. Inst. Lekarstv. Rast. 9,3 (1947). 
24 M. E. WAU, J. W. GARVIN, J. J. WILLAMAN, Q. JONES and B. G. SCHUBERT, J. Pkarm. Sci. 50,1001(1961). 
25 M. PAILER, Personal communication. 
26 A. ORECHOFF, Arch. Pharm. 272144,673 (1934). 
27 M. A. ABDUL’MENEV, Farmatsiya 8, No. 4,39 (1945). 
2s L. J. WEBB, Australia, Commonwealth Sci. Znd. Res. Organization Bull. No. 241 (1949). 
29 L. J. WEBB, Australia, Commonwealth Sci. Znd. Res. Organization Bull. No. 268 (1952). 
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TABLE l-continued 

Fraction 
Plant ,-+ 

Family Species part A B Reference 
_____-~--- _ ---.. ----- . -_ .--_-- 

Betuheeae Abtus glutinosa (L.) Gaertn. 
Alnus fncana (L.) Moench 
Betula nana L. 
Betula verrucosa Erh. 

Butomaceae Butomus umbellatus L. 
Campanulaceae Campanula Iattfiolia L. 

Campanula persicifolia L. 
Campanula rapunculoides L. 
Campatrula rotundtfolia L. 
Catnpanula tracheliunt L 
Jasione motttaw L. 
Plat)rodon grandiflurum A. DC. 
Platwodon nrattdiflorum A. DC. 

Caprifoliaceae Linttea bore& L.I 
Lotricera peric~vtt~etrutn L. 
Viburnum opulus L. 

Caryophyllaceae Cerastium holusrroide.~ Fr. 
Dianthus delthotdes L. 
Herttiariu glahra L. 
Lwhni~ flos-cuculi L. 
Melatuirium rithrum (Weig.) 

Garcke 
Minuartia peploides (L.) Hiern 
Saponaria 0fiicinali.s L. 
Sapotiaria oficmali,s L. 
Scleranthus attttuu.~ L. 
Silene acaulis ( L.) Jacq _ 
Silette tnaritimo With. _ 
Silene ntaritttna With. 
Silene rupes tris L . 
Spergula arvensis L. 
Spergula marginata (DC.) Murb. 
Spergula rubra (L.) D. Dietr. 
Stellaria gramineu L. 
Stelkzria mediu (L.) Vill. 

Chenopodiaceae A triplex It to&is L. 
Salicornia euntpaea L. 
Salsola kali L. 
Suaeda maritima (L.) Dum. 

b, rb 
b, rb 
I 
rb 
\v 
w 
W 
w 
w 
W 
W 
r 
F. 1 
W 
b 
b 
w 
w 
m 
W 

W 
a 
r 
s, 1 
W 
W 

s. 1 
r 
w 
w 
W 

W 
W 
W 
W 
W 
W 
\v 

0 
0 
0 
3 
0 
0 
0 
0 
3 
0 

10 
3 
0 

30 
JO 
3 
I 
I 
0 

_. 

0 
0 
0 
0 
0 
0 
I 
3 

10 
3 

1tJ 
0 
0 
I 
0 
0 
0 
0 

XI FROMME: from CAESAR and LORETZ. Just’s Botattischer Jahresbericht, 25 II. 19 (1897). 
?I P. S. MASSAGETOV, Farmat.\tva 9 No. 3. 22 (1946). 
2’ H. GERTIC~. Dissertatrones Phartn. 14. 527 (1962). 
32 S. Y. ~IOLOTNITSKAYA, treat. AX-ad. Nauk Arm>,an. SSR. Biol. i Sel’shokho; hauhi 7,27 (1954). 
34 G. V. LAZUR’EVSKII and A. S S~DYKOV. Tr. S.IIGiJ, ttov. ser. 2 No. 1 (1945), from V. S. Sorto~ov. lw. cit.. 

p. 263. 
35 M E. WALL, C. S. FENSKE, J. W. GARVIN. J. J. WILLAMAN, Q. JONES. B. G. SCHCBERT and H. S. GENTRY. 

J. Am. Pharm. Assoc. Sri. Ed. 48,695 ( 1959). 
Jh M. N. VARLAKOV. Khim.-Farm. Protn. (1932) No. 2, from V. S. Soaorov, lot cu.. p. 196 
3’ SCHNEEGANS, J. Pharm. Alsace-Lorraine 206 (1890), from C. WEHMEJZ, lot. cit., p. 305. 
38 0. STEPPUHN. Arch. Ew. Pathol. Pharmakol. 147.79 (1930). 
39 M. A. NAUMFNKO, .vekotor,e Pitprus_v Farm. (Kirv) Sbornik 242 (1956) from Chem. Abstr. 52. 3044e 

(1958). 
4n B. B~RKOWSKI, K. DROST and B. PASICHOWA, Acta Polon. Pharm. 16.57 (1959). 
41 K. DRIFT, Dissertationes Pharm. 13, 167 (1961). 
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Fraction 
Plant - 

Family Species part A B ROfOrelXXS 

Compositae 

coxlvolvulaceae 

Empetraceae 
Ericaceae 

Anzennaria a?oeca (L,) Gaertn. w 
Anthem& awns& L. W 
Anthem& tinctoria L. W 
Centaurea cyanw L. W 
cultaluea jaceu L. s, 1 
Centaureajacea L. r 
centaurea scabiosa L. a,1 
Chry~themum segetum L. W 
Cirsium palustre (L.) Stop. W 
Cirsium vulgare (Savii Ten. W 
Calystegia sepium (L.) R. Br. 

(Convo~vuIks sepirun L.) W 
convolvubls arvensis L. s, 1 
Cuscuta europaea L. W 
comm suecka L. W 
Corylus avelhma I_.. rb 
JunQerus communis L. rb 
Carex acuta L. W 
Carex echbuata Mum (C. stellulaa 

Good.) W 
Carex nigra (L.) Reich. (C. 

Gooa?nowii Gay.) 
Ehxxharts uniglumis (I&k) Schult. “w 
E&phorum angust@olium HOI& w 
scirpus maritbnus L. W 
Scirpus silvaticus L. 
Scirpus Tabemaemon taniC. C. CJmel. y 
Knautia arvensis (L.) C0ult. W 
Succisa pratensis Moench 

(Scabiosa sue&a L.) W 
Drosera rotwuffolia L. 
Hippop& rhamnotis L. : 
Hippph” rhamnoides L. b 
Hippopha# rhamnoides l... rb 
Empetrum nigrum L. W 
Andromeda polifolio L. W 

10 

: 
3 

10 

1: 
0 
3 
1 

: 

: 
0 
0 
1 

0 

3 

: 
1 
0 

: 

100 

: 
0 
0 
0 
0 

10 -22, +26 
-3s +4.x* 

; +26’ 

3 +22 
30 +“2, +24 +43 

0 +** 
10 +**, +4* 
0 06.45) 

3 05.46) 
0 -33 

i +22, f*3, -35 
1 +23, -26, -35 
0 (28) 
0 US) 

0 +” 
3 (23947) 
() 03,43) 

0 (33.48) 

0 (33.48) 

8 

: 

0 +” 
0 (49) 

10 +so, +sr 

8 
3 +=, +*3 

30 
0 
0 

* Pattone’s alkaloid can hardly be identical with the alkaloid deteckd here because his alkaloid was 
insoluble in alcohol. 

42 PATIYINB, J.pharm. chh. 35,198 (1859). 
43 D. E. DION&V and E. E. CHERWMAZ, UchenyeZapiski Rostovsk. na Donu Gos. Univ. 9 (1938), from V. S. 

!hKOLOV, ioc. cit., p. 272. 
l B. V. KURMAZ and V. K. YASHCHENKO, Sbornik Nauch. TruaIw Dnepropetrovsk. Med. Inst. 6, 333 (1958), 

from Chem. Abstr. 55,8769i (1961). 
43 A. F. GAWERMAN and M. D. S HUPINSKAYA, Farmatsiya i Farmakol. No. 3-4 (1937), from V. S. !bKOLOV, 

lot. cit., p. 273. 
‘6N.M.I SMAUOV, Intest. Akad. Nauk AzerbaUzhan. SSR. Ser. BioI..i Sdskokhoz. Nauk No. 4, ll(1958). 

from Chem. Abstr. 53,3597a (1959). 
47 G. V. LuuR’EvsKuand A. S. SADYKOV, 2’I-d~ Uzbeksk. Gos. Univ. 15 (1939), from V. S. tiKOL.Ov. Ioc. cit., 

p. 162. 
42 I. V. TERJZNT’EVA and G. V. LUUR’EVSKII,Z~. Obshch. Khim. 27,317O (1957). 
49 N. M. ISMAILOV and R. YA.RZAZADE, Dokl. Akad. Nauk. Azerb. SSR 10,197 (1954). 
50 V. S. SOKOUIV, be. cit., p. 132. 
51 K. TORSSELL, Arkiv Kemi 21,93 (1963). 
52 P. S. MA~GEIW, Zh. Obshch. Khim. 16,775 (1946). 
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TABLE I--cotttitn4e4/ 

Family Species 
_. 

Encaceae 

Euphorbiaceae 

Fdgaceae 

Geraniacear 

Grammeae 

Hippocastanaceae 

ArcrobtaphJ ht.5 uw-44,:ci ( L.) 
Spreng. 

Ericu ~trulix L. 
Ledum paluw e L. 
Vucciniutn tnyrtillus L. 
I hccitriutn 0.8 v( 00 UJ L. 
Vuccittiuni uI4g1ttowtn L. 
) ‘uccitii44nt ~~i~iwdueo L. 
L44phorbiu r:\puri.kur L. 
Euplr0rhru pah4slrr.s L. 
E14phorhia pul14wt s L. 
f_44phorhia pephi L. 
Euphut biu poll chr otnu A. Kern 
Met rt4rt44li.~ peretrir4.r L . 
F~4fp.s .~tlvatic~tt L . 
Qucrcv4.c rnhur L. 
Qt4ercu.s petraeu I Matt.) Liebl. 
~;erutni4ttr h4t tclitni L 
Gerutnutn tnollr L. 
tieruttifm~ Kolwtiutruni L. 
Geruniutn srlvottcuttt L. 
Bt 41~114.~ hordeucetr\ L. (B. tttolli~ L.) M 
Brurnrr~ .~eculitirrs L. w 
Duct.dr.~ glotnerrrto L w 
H4tlcuc rtrolli., L. 1% 
Phragn1tte.s c~~ntn~t~t~ Trm. r 
.J rwi4lu~ hippor ~4 wn114tn L. rb 
Ntpptrt t.\ rttlrc4ri.s I L.) Hiern z. I Hippuridaceae 

(Halorrhagaceae) 
Hydrophyllaceae Phaceliu tatruccrifitliu Benth. 
Isoktaceae Oodles ed4bmporu Dur. 

J.w?tes lucustri~ L. 
Juncaczae J14nc14.v urticulutuA L. 

J14trcus wttglutnet 44n4.v L . 
hfmw., eqfi4.\14V L. 
Juttcus .q14urrows L. 
Juncw~ .wbttorh4lost4s Schrank 
Juttcus tetttri.\ Willd. 
Lutz141~ tnulliffotu (Retz.) Lej. 
L4434lu pilotu (L.) Willd 

Juncaginaceae Tt iglochitr nun ititn14m L. 
Lemnaceae Lemtta tnitwt L 
Lentibulanaceae Pittguiculcr w4lguri.t L. 

iitt rcrtlut iu tnttutr L. 
Liliaceae *’ Hetnerocollic cotrspicuu”t 
Loasaceae Bartottia aureu Lindl. 
Logamaceae Buddleiu Duvidii Frdnch. 

PlaOl 

part 
. . 

\h 
W 
u 
VV 
w 
W 
W 
w 
s. I 
rb 
N 
H 
w 
rb 
rb 
rb 
w 
W 
W 
u 

Fraction 
<___.C_., 

B References 

* Klein” erroneously states that Laland found an alkaloid: but Laland” only reported that hc did not find 
narcotme m lingonberries. 

+ Originating from Messrs. Perry’s Hardy Plant Farm, Eniield. Middlesex. England 

yq P. LALAUD, 2. Ph.kol. Chenr. 2Od, I12 (1932). 
54 A. E. A. SHARAF, Brir. Vet. J. 105,128 ( 1949). 
55 J. L. VAN EIIK. Phartn. I$iekblud 87.70 (1952). 
!h G. KLFIN a.nd G. POLLAUF, &err. Bofutt. 2. 78,251 (1929). 
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Fraction 
plant e 

Family Species pert A R RefCrence 

Lythraceae 
MylblCC% 
Ol- 

Orchidaceae 

Pinaceae 

Plantaainaceae 

Polygalaceae 
Polygonaceae 

Pal ypodkeae 

Portulacawae 

Lythrum salicaria L. 
Myrica gale L. 
Fraxinus excelsior L. 
Ligustrum vulgare L. 
Ligustrum vtdgare L. 
Clarkia sp. 
Chamaenerkw angust~olium (L.) 

SCOP. 
E@lobium HornemanniRchb. 
EpirObium montanum L. 
Epilobium roseum Schreb. 
Orchis maculata L. 
Platanthera bifolia (L.) L. C. Rich 
Lurix akckiua Mill. 
Picea abbes (L. H. Karst. 
Picea abies (L.) H. Kstst. 
Pinus silvestris L. 
Pinus silvestris L. 
Plantago lanceolata L. 
Pkzntago maritima L. 
Plantago media L. 
Armeria maritima (Mill.) Willd. 

(Statice armeria L.) 
Limonium vulgare Mill. 
Cobaea scarubms Cav.* 
Phlox paniculata hybr. 
Polygala vulgaris L. 
Polygonum aviculare L. 
Polygonurn hydropiper L. 
Polygonum viviprum L. 
Rumex acetosa L. 
Rumex lonsifolius DC 
Pteridium aquilinium Kuhn 
Ptertdium aquilinium Kuhn 
Montia fontana L. 
Portulaca grandit%wa Liidl. 

Potamogetonaceae Potamogeton natans L. 
Potamogeton polygonifolius Pourr. 

Pl-imuhlceue G&x maritima L. 
Lysimachia thyrsipora L. 
Lysimachia vulgaris L. 
Primula veris L. 
Trientalis europaea L. 

pyrol== Pyrola rotund~olia L. 

s, 1 
1, rb 
rb 

Ib 
W 

W 
W 
W 
W 
r 
W 
b,J 
1 
rb 
1 
rb 
W 
W 
W 

W 
s, 1, r 
s, 1 
s, 1 
W 
W 
W 
W 
W 
W 
1 
r 
W 

r” 
W 
W 
W 
W 
W 
W 
W 

i 

loi 
30 

0 

0 
0 
0 
0 
0 

: 
30 

3 

: 
3 
3 
1 

10 
0 
0 
1 

10 
0 

8 
0 
0 
0 
1 
0 
1 
1 

: 
0 
0 
3 

x 

x 

-22, +23, -24 

: 

- 57, U3,26,33,3b 

30 +23 
0 

0 +22, +26, -35 

0 
0 
0 +23 
3 

10 
0 (22) 

10 (58) 

0 
3 +=,+31 
0 
3 +23 
3 (59.60.61) 

10 (59.60.61) 

10 (23.26.62) 
0 (33) 

10 
1 -22 
3 (24) 

0 *al 
1 +27, -24, +29 

10 
0 09. 64 t’ 

0 
0 +‘55 

: 
1 (29) 

1 
0 
0 +23 
0 
0 -22, -26, -35 

0 
0 
0 +22, -26 

* Hutchinson lists Cobaea in the family Cobseacwe. 
t Rumex obtusifolius wntsins a-piwliners which is not detected by our method. 

57 E. Z. Asoln?A, Uchenye ZapiskiPyatigorskii Farm. Inst. 4,69 (1959), from Chem. Abstr. 55,18894c (1961). 
58 T. KA~YON~, M. TAUHASHI, A. NIT~A and Y. TSUNBIIU, J. Pharm. Sot., Japan 76,611 (1956). 
59 V. M. P~BELXNA, Zzv. Azerb. Filiala Akad. Nauk SSSR No. 2 (1938), from V. S. !hKOLOV, lot. cit., p. 262. 
60 A. V. DANILOVA end R. A. KONOVAL~VA, Zh. Obshch. Khim. 22,2237 (1952). 
61 A. V. DANIUIVA, Zh. Obshch. Khim. 26,2069 (1956). 
62 F. A. DALPE, Am. J. Pharm. 56,361(1884). 
63 J. HUT~HPISON, Z%e Families of Fkwering Plants, p. 387, Clarendon Press, Oxford (1959). 
174 S. WILKINSON, Nature (London) 181,636 (1958). 
65 S. TODA, J. Biochem. (Tokyo) 2,429 (1923). 
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TABLE 1-continued 

Family 

Ranunculaceae 

Rhamnaceae 

RosalXX 

Rubiaceae 

Salicaceae 
Saxifragaceae 

Scheuchxeriaceae 
Scrophulariaceae 

Species 
Plant 
part 

Actaea spicuta L. 
Actaea spicata L. 
Caltha palustris L. 
Rhamnus cathartica L. 
Rhamnus frangula L. 
Cotoneaster intergerrimus Med. 
Crataegus mottog_vna Jacq. 
Potentilla plaustris (L.) Stop. 

( Comarum palustre L.) 
Sorbus aucuparia L. 
Sorbus intermedia (Erh.) Pets. 

(S. suecica (L.) Krok) 
Galium aparine L. 
Gahum mollugo L. 
Galium verum L. 
Populus tremula L. 
Hydrwtgea petiolaris Sieb et Zucc. 
Parnassiu palustris L. 
Ribes alpitmm L. 
Ribes alpinum L. 
Saxifiiaga granulata L. 
Scheuchzeria pa1ustri.s L. 
Euphrasia oficinalis L. 
Euphrasia frigida Pusgl. 
Littaria vulgaris Mill. 
Melampyrum cri.statum L. 
Melampxrum nemorosum L. 
Melampvrum pratense L. 
Odontites litoralis Fr. 
Odontites verna (Bell.) Dum. 

s, 1 
r 
r 
rb 
rb 
b, 1 
rb 

W 

rb 

rb. 
W 
W 

W 

rb 
b. r 

ii 
rb 
W 
W 
W 
W 

W 

2” 
W 
W 

(Odontites serotina (Iam.) Rchb.) w 
Pedicularis palustris L. W 
Pedicularis silvatica L. W 
Rhinwrthus minor L. W 
Rhinartthusscrotinus(SchGnh.) Sch. 

et Th. W 
Scrophuluria nodosa L. s. I 
Scrophularia nodo.~ L. t 
Verbascum nigrum L. f 
Vet&scum thapsus L. 5, It 
t’erhuscum thupsus L. rb 
Veronica heccubunga L. W’ 
C’eronica oficbrulrs L. \v 

Fraction 
,----- 
A 

1 
0 
3 
1 

10 
0 
0 

0 
3 

10 
0 
0 
I 
I 
0 
1 
0 
1 
0 
1 
3 

10 
IO 
10 
3 

10 
10 

0 
10 
10 

3 

1 
I 
0 
3 
1 

IO 
3 
0 

B Reference 
.- 

0 
0 

0 
30 

3 +x, _2fi 
30 +x, AL1.1, -26 
0 
0 t70.-11 

0 
0 
0 
0 
3 
3 (‘31 

10 
0 +rz, +2ri 

30 +?n 
3 +2@ 

10 
30 

0 +I? 
30 031 

10 (231 

30 + ‘?* 

10+-z* 
, 73 
0 +.7, 
, CJ 
3 -h' 
JO 

3 I’* .x ‘Q> ,-...-_,_ 
10 

* Rhinanthus crista-gulli L. 
t Green parts peeled offfrom supporting woody structure. This plant may give a false-positive reaction.68 

b6 0. KELLER, Arrh. Pharm. 248.463 (1910). 
67 E. PourssoN, Arch. Exp. Pathol. Pharmakol. 80,173 (1917). 
ha K. L. EULER and N. R. FAKNSWORTH, Lloydia 25.296 (I 962). 
e9 R. NEU and P. HAOEDOKN. Dem. Apoth. Ztg. %, 19 (1956). 
70 C. S. JANG, F. Y. Fu, K. C. Hu~N~ and C. Y. WANG, Nature 161.401 (1948). 
7’ F. ARU)NDI, S. GORDON. J. MORTON. II. and J. H. WILLIAMS, J. Org. C’hem. 17. 14 (1952). 
T3 A. P. OREKHO~, Khim. furm. prom. 1 (1935). from V. S. Soito~ov, lot. cit., p. 261. 
73 F. KOCH, Arch. Pharm. 233,48 ( 1895). 
7d V. D. MOER, Ned. Tijdschr. Pharm. 1, (1896), from C. Wmhm. loc. cit., p. 1122. 
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TA~LB l-continued 

Family Species 

Fraction 
Plant - 
part A B Reference 

Scrophulariaceae 

Spar- 
TamaricaCeae 

zz 
Umbelliferae 

Veronica scutellata L. 
Veronica spieata L. 
Sparganium ramosum Huds. 
Myricaria germanica &.) Dew. 
Tvpha katifolia L. 
Ubnus glabra Huds. 
Heracleum spondylium L. 
Ligusticum scoticum L. 
Vderiana oj&udis L. 
VMerkma sambuc#iolia Mikan 
Viola riviniana Rchb. 
Viola tricolor L. 

Zostera marina L. 

W 3 3 
W 

W : 

0 

rb 0 8 
W 0 

. rb 1 x 

r 0 s, 1 x 

r 3: s, 1. r 10 1: 
W 0 0 
W 1 

W 0 0’ 

-22 

+33 

- 33, - 35, (35) 
&?I 
(23) 
(33.75) 

-I- 74 + 77 

(78) 
-22, +79 

EXPERIMENTAL 

A 4 g sample of carefully dried (under 507, ground plant material was allowed to stand 
overnight with 40 ml of methanol and was then warmed for 4 hr at 50”. The mixture was fil- 
tered, the residue washed with 20 ml of methanol and the combined extracts evaporated in 
vucuo. The residue was suspended in methanol (2 ml), and 12 ml of 1% HCl added. The 
mixture was shaken and filtered, using an additional 8 ml of 1% HCl to wash the residue. The 
filtrate was made basic with cont. NH3 and extracted with three Ml ml portions of chloroform 
(fraction A). The aqueous solution was next made half-saturated with sodium sulfate and 
extracted three times with 20 ml of chloroform: ethanol (3 : 2 v/v) (fraction B). The organic 
phases were washed with 5 ml of half-saturated sodium sulfate solution and dried with 
anhydrous sodium sulfate. 

The two extracts were evaporated separately in VCICUO, and 1-O ml of HCl and 1-O ml of 
chloroform were added to each with vigorous shaking. The aqueous phase from each was 
pipetted off, filtered through cotton, and divided into six portions. These samples were tested 
with the following alkaloid reagents, prepared according to Cromwell *O except where indi- 
cated: Mayer’s, Wagner’s, Dragendorff’s, Sonnenschein’s (prepared as 10% solution of 
phosphomolybdic acid in dilute nitric acid (1: 9 v/v)), silicotungstic acid, and Hager’s reagents. 
The amounts of precipitate formed were compared to those resulting from strychnine solu- 
tions of known concentrations. 
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