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IDENTIFICATION OF ALKALOID-CONTAINING DRUGS BY THIN-LAYER 
CHROMATOGRAPHY AFTER MICRO STEAM DISTILLATION 
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Pizavmacognosy Reseavclt Labovatovies, Departvvzcvtt of Pkavmacy, Chelsca College of Sciovxe avtd 
Technology (Univevs,ity of London), London, S. W. 3 (Great Uvita,in) 

SUMMARY 

A method for the identification of some alkaloid-containing drugs, involving 
the micro steam distillate obtained using a TAS oven, utilising thin-layer chromato- 
graphy in five solvent systems is described. Using Rhodamine B and Butter Yellow 
as reference substances the relative Iz.R, values of the two fastest moving Dragen- 
dorff-reacting compounds are plotted as a function of the solvent system used and the 
characteristic patterns obtained are included. 

INTRODUCTION 

A scheme for the identification of alkaloids involving consideration of their 
I&p values in eight different thin-layer chromatographic (TLC) systems together 
with their characteristics in UV light (365 m,u) and after spraying with iodoplatinate 
solution was devised by WALDI et al. 1. In order to utilise t1~i.s scheme for the identifi- 
cation of alkaloid-containing drugs it is necessary to make an extract of the drug, but 
this is not easy on a small scale (S-25 mg powdered drug). However, the introduction 
by STAHL~ of the TAS (thermomicro separation, transfer and application method 
according to STAHL) oven, which permits rapid steam distillation of the drug in micro 
quantities directly on to thin-layer plates, has made the identification of small amounts 
of alkaloid-containing drugs possible if the alkaloids present are volatile under the 
conditions prescribed. 

This communication outlines a scheme whereby many alkaloid-containing 
drugs in common use may be identified by a TLC method without the need for stan- 
dard reference alkaloids. 

ESPERIMISNTAJ. 

Materiad 

The powdered drugs investigated are the following: 

Acovzitum deinorhizunt Stapf. (Indian aconitc) Atvofia bclladorrna. Linn. 
Aconitum napch?us Linn. (Aconitc) 
Aveca cateckzr. Linn. (Arcca) Ccfh7dlis ac~irririrznta 

liarstcn 

(l3clladonna herb 
and root) 
(CiWt~~gcllEL 

ipccacuanha) 
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CepJral!lis ipecncua,tJra Brat. 

Cinclaona sfl. 
Clavichps pzwpurca Tulasne 
ColcJGcum autumnah Linn. 
Conium wtacaclattcnt Linn. 
Cytisus scoparius Link 
Datatra innoxia Miller 
Datrcra stramowiacrrz Linn. 
Duboisia sp. 
Zphedra sinica Stapf. 
Brytlrroxylum Irz4xillcnse 

liusby 
Ga.lipea oficinalis Hancock 
Hydrastis canadensis Linn. 
Hyoscyamus n&v Linn. 
Lobelia injlata Linn. 

(Rio 
ipccacuanha) 
(Cinchona) 
(Ergot) 
(Colchicum) 
(Hemlock) 
(Broom tops) 
(Datura herb) 
(Stramonium) 
(Duboisia) 
(Ephcclra) 
(Peruvian Coca) 

( Angostura bark) 
(Hyclrastis) 
(Hcnbanc) 
(I.obclia) 

Nicotiana tabacum Linn. 
Papaver somnifevum Linn. 
Peumjcs boldals Molina 
Pilocavptrs micvopl~ytlus 

Stapf. 
Pi+!u 9aigva4m Linn. 

Pltysostigma vewnosum 
Balfour 

Pain&a gra1aatunl Linn. 
Rauwolfa scvjxntina 

Bcnth. 
RauwolBa vomitovin 

Stvychnos nux-vomica 
Linn. 

Veratvz4m albatm Linn. 

(Tobacco) 
(Opium) 
(Boldo) 
(Jaborancli) 

(Black anal wliitc 
pepper) 
(Calabar) 

(Pomcgrnnatc) 
(Rauwolfia) 

(African 
rauwolfia) 
(Nus Vom ica) 

(White Hclleborc) 

Micro steam distillation 
A Desaga TAS oven was used; oven temp., 275”; distillation time, 90 sec. The 

capillary end of the cartridge was packed with glass wool and the sample (IO--20 mg) 
admixed with about IO mg calcium hydroxide introduced. Silica gel of suitable 
moisture content (indicator pink) provided the moisture necessary for steam distil- 
lation. 

Thin-layer chomatografihy 
Silica Gel G layers, 250 1~ thick, were activated at IZOO for 30 min. The following 

solvent systems were used : (A) chloroform-acetone-diethylamine (50 :40 : IO) ; (B) 

chloroform-diethylamine (go : IO) ; (C) cyclohexane-chloroform-diethylamine (50 :40 : 

IO) ; (D) cyclohexane-diethylamine (90 : IO) ; (E) benzene-ethyl acetate-diethyl- 
amine (70:zo:ro). Development telnperature: zo-zz”. Detection was carried out by 
means of the Dragendorff reagenta. 

RESULT AND DISCUSSION 

The results are presented in Table I and Figs. 1-3. To allow for variation in 
adsorption, which affects the lzXp values, a dye mixture composed of Rhodamine B 

TABLE I 

kRRho~,,,,,lnc AND hRuuttcr ycllO,,, VALUES FOR TIJIZ TWO ITASTEST MOVING DRAGI%NDORIW-REACTING 
COMPONENTS IN SOMl% ALKALOID-CONTAINING DRUGS 

The figures quoted represent the mean of a minimum of five determinations. 

Solvent system 

Dv44g A B C D E 
-a-_ --, 
J4Rnn J~RJ~” J4Rn J4RIJ J4Rn J4Rtc JLRR J~RII, J~RR hR13 

Aconite 1x8 99 
It!, 88 73 

156 97 300 100 I333 145 101 YS 
102 

Inclian nconitc 
03 

117 98 
[ii) go 75 

104 35 650 71 3I 
I53 94 300 100 1333 I45 97 :,’ 
102 

Angostura bark 
56 

Ii!) 85 

104 3.5 633 65) 31 27 
I26 

z; 
I62 99 308 94 137 100 s 
IO9 67 I64 50 :,4: II2 75 k.: 

- -_ 
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‘I‘ABLE I (continued) 

--. 

Solvonl syslrm 

Divtg A A!3 C D 6 
-- 
u?,p ii It!Ij ” hRn hRI, ll1r I( II Ru hRR hRfj hR,t hR~j 

Areca 

13ellaclonna herb 

13cllaclonna root 

l3olclo 

13room 
Calabar 
Cinchona 
Coca 

Colchicum 

Datum, herb 

Duboisia 

Ephcdra 
Ergot 
Nclleborc, white 

I-Icmloclr 

Iicnbanc 

Ilydrastis 

Ipccncunnha, Rio 

Ipccacuanha, 
Cartagcna 

Jaborancli 

Lob&a 

Nus Vomica 
Opium 

Pepper, blaclc 
Pepper, white 
Pomegranate 

Rauwolfia 

Rauwolfia. African 

Stramoniuin 

Tobacco 

113 91 131 89 
- - 84 G3 

125 93 *G4 102 
95 70 138 86 

12.5 93 IGO 100 

95 70 134 84 
109 98 114 96 

38 34 23 20 

121 97 130 97 
104 86 13G 79 
Results not consistent 

130 9G 157 143 
45 33 140 128 

117 98 102 63 
77 G4 - - 

123 91 149 93 
92 08 123 76 

11s 88 147 92 
88 65 123 76 

s ND 
s ;ND ND 

III 92 ‘34 96 
92 7G 81 58 

121 99 152 98 
III 91 141 91 
120 y9 151 91 
90 G7 123 76 

103 86 169 92 
23 19 - - 

JIG gS 184 100 

8.1. 70 139 76 
116 98 184 100 

77 $ 137 74 
76 IGlu, 97 
49 40 II.5 06 

119 9G 132 98 _. 

280 91 
- 

2 I I 73 
89 31 

278 9G 
207 72 
193 x01 

43 23 
316 103 
179 52 

289 100 
241 83 
296 99 

36 12 
203 91 
207 72 
259 90 
207 72 

ND 
ND 

277 9G 
77 27 

260 103 
237 93 
267 92 
200 G9 
259 89 
222 7G 
304 =o4 
244 84 
304 104 
240 82 

83 24 

46 13 
245 100 

264 Gg 
-- 
388 65 
150 25 
075 113 
475 90 
938 139 
138 20 

9% I 46 
83 IO 

GG3 110 

513 x.5 
1307 149 

567 62 
763 127 
550 91 
7G5 128 

563 94 

: 

571 148 
86 22 

1183 158 
1017 136 

350 58 
150 25 
763 142 

525 98 

$38 IS4 

713 130 
988 1% 
700 130 

so G 

97 86 
GG 58 

II2 97 
78 68 

110 9G 
78 68 

115 103 
6 5 

109 9G 
9.5 75 

107 
87 

119 
36 

100 

67 
101 

70 

94 
75 

104 
32 
57 

2: 
61 

347 _ 8G 

BS 
S 

107 95 
5’ 45 

I23 100 

112 91 
100 92 

75 115 ,“; 

100 85 
112 9.5 
96 82 

IIS 98 

99 8-l 
114 89 

4* 32 
119 91 

Second con~poncnt not consistent in consccntlxT clctcrminations 
Results not consistent 
118 99 163 ‘i 
107 90 110 G: 
117 93 133 99 
123 98 131 100 
121 97 131 98 

31 2S YG 64 
108 9-l 163 97 

75 6G 110 G9 
113 99 159 94 

74 65 120 71 
120 Yg 147 92 
90 67 1x7 73 

IT9 94 131 98 
101 81 IIG 80 

248 s-5 538 100 99 
200 fix 23s 44 87 

;:: c3 

292 95 200 52 101 90 
288 94 200 52 101 90 
288 9-i 564 146 112 99 

36 12 4.36 113 5G 49 
400 sg 1G7 37 127 8G 

152 34 75 17 104. 70 
394 88 183 41 139 93 
J47 33 G7 I.5 104 
263 91 750 125 100 z; 

19G OS 525 88 67 58 
23s 94 Go7 157 109 9G 
24s 81 357 93 00 79 

UR =: Rhoclatnine 
b13 =;: Butter Yellow 

S = strcalcccl; ND = not rlctcctccl using Drngcntlorff’s rcsgcnt ; 13s = base line spot. 
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Anaostura ,,,~ _ Colchlaum 
. 

,,*( _ Aconite 

Pomegranate 

Arsco “‘- Eoldo 

8 C D 

Solvont System 
E A 0 c P E A 0 c 0 E 

Fig. I. Patterns obtained by plotting /rR z values against solvent system. -- Dh~*Rhatlnnllnu; 
_____ I hRl3uttor YCllOW. 

and Butter Yellow was chromatographed on each plate at the same time as the vola- 
tilised compounds. The rates of movement of the two fastest moving Dragendorff- 
reacting (DR) components were correlated with those of the two reference dyes 
(h~Rhodatnino and IZRButter Yellow). 

Dragendorff’s reagent was chosen for detection in preference to iodoplatinate 
used by WALDI et at!. l because, after development in the five solvent systems, the 
micro steam distillate from a single drug in many cases yielded a comples array of 
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Wvdrrrtls Psruvlrn coos Broom Tops 

Hornlook Tobsaoo 

Cmlabmr Jm bormndi 

__.-I--.----- -... 

I -...- I 

@-gM 
‘a_,,._,;..-- 

A e C D E A 6 C D E A B C 0 E _ -~. _ - eowem avrrem 

Fig. 2. Patterns obtained by plotting hR t values against solvent system. --, Id? Rhodamluc: 
---m- I hRnuttcr YC~IOW 

coloured zones in the range white-grey-brown~yellow-orange-blue-pinl~- 
purple with the latter reagent whereas a much more simple picture resulted when the 
former reagent was used. 

On plotting the kRRhod&mfno and lzRButter yellow values as a function of the 
solvent system used, some interesting patterns emerged. After spraying with Dragen- 
dorff’s reagent in some cases (Broom tops, Calabar, Pepper) only one DR component 
was obtained, and these corresponded in position and reaction with Dragendorff’s 
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Belladonna Worb 

&11: lLz!&: HA 
._I.___.,. --- _- - 

Stramonium Dacura Hnrb Duboioitr 

A s C D E A 6 c D E A I3 C D E 

- Solvent System 

Fig. 3. Patterns obtained by plotting I&R z values against solvent system. -, hR Rhodnlninr : 
- - - - - , hRnuttor YOUOW. 

, 

reagent with the alkaloids sparteine, physostigmine and piperine, respectively, when 
applied on the same plates. In most cases, however, two or more DR components 
resulted and for the purpose of identification of the drug the two fastest moving DR 
components in each of the five solvent systems were considered, It is of interest to 
note that where more than two DR components are present the same alkaloid (or 
DR compound) is not necessarily considered in each of the five solvent systems. 
Reference to Figs. 1-3 shows that the patterns produced when the h&!Rhodemlne and 
IsRButtor Yollow values for the two fastest moving DR components in the respective 
drugs are plotted as a function of thejsolvent system, characteristically different 
pictures are obtained thus making it possible to identify the powdered drug. Although 
the majority of alkaloids-containing drugs can be identified by this method it can be 
seen from Table I that the experimental conditions described are not entirely satis- 
factory for all the drugs. 

Lobelia 
The fastest moving DR component was constant in repetitive determinations 

in the five solvent systems. However, the position of the second component varied 
and for this reason the pattern for this drug has been omitted. 

It is recognised that ephedrine is not successfully chromatographed in a basic 
solvent system and, therefore, the steam distillate from Ephedra was developed using 
chloroform-methanol-glacial acetic acid. In addition to Dragendorff’s reagent iodo- 
platinate and z’,c/‘-difluorescein were used as detection reagents. While the reference 
ephedrine was detected with each spray reagent the products of the steam distillate 
resulted in a streak. Since the reference ephedrine could be detected after steam distil- 
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lation it would appear that with Ephedra other products of the steam distillate 
interfere with the separation in the solvent systems tested. 

Cinclzona, Ergot and Nux Vonaica 
Although the alkaloids in Nux Vomica (strychnine, brucine), Ergot (ergotoninc) ’ 

and Cinchona (quinine, quinidine, cinchonine) could be detected in the steam distil- 
late, the pattern of some other DR compounds in some solvent systems was not 
consistent. 

Solannceous drugs 

It is interesting to note that the fastest moving DR component present in 
IBelladonna root, Datura, Duboisia and Stramonium is absent from Delladonna 
herb and Henbane under the experimental conditions described (Fig. 3). 

This procedure offers a novel, chemical method for the identification of many 
alkaloid-containing drugs (in mg quantities) in the powdered condition. Conventional 
identification of these drugs would normally require a detailed knowledge of their 
microscopy whereas the method outlined requires a simple technique which could be 
bandled in any chemical laboratory. The method is also advantageous because it does 
not depend on the availability of standard reference alkaloids. 
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