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Gas-liquid chromatography of @and glycosides 

Methods for separating and identifying microquantities of plant glycosides 
are of great importance for work in phytochemistry, pharmacognosy and chemotas- 
onomy. Thin-layer chromatography, which is most extensively used, does not 
possess the high sensitivity that is often desirable. 

The successful separation of naturally occurring compounds such as aglycones 
by means of gas-liquid chromatography has been reported by several authorsi-7, 
but does not appear to have been achieved with plant glycosides. Recently SWEELEY 

and his coworkersO were able to separate the two plant glycosides aesculin and 
phlorizin on a gas chromatograph. 

Gas chrornatographic separation of seventeen plant glycosides, which are 
treated with l~esan~etl~yldisilazane and trimethylchlorosilane, has now been carried 
out on column containing SE-30 silicone rubber (0.75 %) on Chromosorb W (50-100 

mesh). This paper describes the results obtained with a representative variety of 
simple phenolic, coumarin, isocoumarin, isoflavonc, anthraquinone, cyanogenetic, 
isothiocyanate and monoterpene glycosides. 

Experimental 
Materz’als. Many of the plant glycosides used were available in this laboratory, 

but the author is very much indebted to Prof. 13. INOUE for the monotropein, catal- 
poside and arbutin clerivatives, to Dr. TAICIDO for emodinglucoside, and to Mr. M. 
MATSUO for sinigrin. Hexamethyldisilazane was obtained from Peninsular Chem- 
research, TJ,S,A. Trimetl~ylcl~lorosilane was obtained from Applied Science Laborato- 
ries, Inc. Solvents were reagent grade. 

The column packing 0.75 yO of SE-30 silicone rubber on So-100 mesh Chromo- 
sorb W was obtained from Applied Science Laboratories, Inc., U.S.A. 

Procedzcre. The standard conditions for trimethylsilylation used were as fol- 
lows: (a) IO mg of plant glycoside was treated with I ml of anhydrous pyridine, 
0.2 ml of hexamethyldisilazane and 0.1 ml of trimethylchlorosilane. (b) When suffi- 
cient material was not available, I mg of plant glycoside was treated with 0.1 ml of 
anhydrous pyridine, 0.1 ml of hesamethyldisilazane, 0.05 ml of trimethylchlorosilane, 
or (c) I mg of plant glycoside was dissolved in 0.2 ml of anhydrous tetrahydrofuran 
and treated with 0.4 ml of hesamethyldisilazane and 0.1 ml of trimethyichloro- 
silane. 

The reaction was carried out in a glass-stoppered vial. The mixture resulting 
from (a) and (b) was shaken vigorously for about 30 set, ancl was then allowed to 
stand for IO min. In the case of (c), the reaction misture was left standing overnight 
at room temperature. 

0.1 to I ~1 of the resulting mixtures were used for injection into the gas chro- 
matograph. 

Gas clzronzatogra$&y. A Shimazu Model GC-IB gas chromatograph equipped 
with a hydrogen flame ionization detector was used in this work. The column con- 
taining 0.75 yO SE-30 silicone rubber on Chromosorb W (80-100 mesh) consisted of 
stainless steel U tubes, 2.25 m in length and having an inner diameter of 4 mm. 
The trimethylsilyl ethers of plant glycosides were introduced with a Hamilton 
microliter syringe. 
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Results and discacssion 
A number of plant glycosides gave single sharp pm~,ks which appenrs to indicate 

the absence of decomposition or, if any, a little decomposition such as that with 
sinigrin. The gas chroniatograms and retention times are shown in Table I and Fig. 1. 
No difference in retention times could be observecl when either pyridinc or tetrahydro- 
furan was used as the solvent for trimethylsilylation. 
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Fig. I. Gas cllrornatograrns of plant glycosiclcs as the trimcthylsilyl ethers. I i sdicin (11~ = 3.7) ; 
II: = frasin (8.5) ; I.11 = bcrgcnin (11.0) : IV = amygclalin (9.0) ; V = paconiflqrin (7.4) ; VI = 
sinigrin (3.4). For the operating conditions WC the footnote to Table I. : 

Five simple phenolic glycosides were gas chromatographed. A$utin, glucoside 
of hydroquinone, occurs widely in Ericaceae (Arctost@hyZos*) an&;pther families. 
Homoarbutin has been isolated from Pirolaceae (Pirola). Arbutir$can be easily 

. separated from homoarbutin and isohomoarbutin methyl ethers usid as reference 
compounds. Salicin, phenolic glucoside of salicyl alcohol, was first,&und in Sal& 
caceae (S&V). Gaultherin, glucoside of salicylic acid methyl ester;,i.i,was found in 
Ericaceae (Gazcltlzeria). Salicin and gaultherin both gave good peal%, Aesculin, 6- 
glucoside of aesculetin, has been reported in Hippocastanaceae (A&&Zzcs), fraxin, 

S-glucoside of fraxetin, ha.s been found in Oleaceae (Fmxi~z+s), a$# daphnjn, 7- 
glucoside of daphnetin, was distributed in Thymeleaceae (Dafhze) . Tl$$three couma- 
rin glycosides mentioned above can be more easily separated in th$‘J$vay than by 
thin-layer chromatography8. Bergenin is one of the isocoumnrin de~~,tives and its 

:\;yj, 
l The name in parcnthcscs shows the rcprescntativc genus, from which l.~kxyt glyeoside llas 

been isolntccl. ‘: ‘::. “, ,‘i‘. _,’ 
: ‘:,,,.,. 
,..,’ ‘,‘f I 
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?‘I:’ ” , ,.. I! !I. 1 ia’,i ted approximately 500 theoretical plates. Daidzin, 7-glucoside of daidzein 
~1 i it i . ‘I I I! :! II). glucoside isolated from Leguminosae have got well-defined peaks. 
>’ ‘~lil~~:,~~,l~llili, one of the cyanogenetic glycosides, appears to be most stable to heat. 
,Il~~~~ot~~rl~c~~~e glycosides, such as aucubin from Cornaceae (Azcc~ba), monotropein 
front ~‘~i~~‘Jklceae (Momlrojhz), catalposicle from Bignoniaceae (C&z&a) and paeoni- 
llor-il-1 TIWIII Paeoniaceae (Paeo~ia) gave good peaks whose retention times increase 
in prolxxtion as the number of C-atoms in the compounds increases as shown below: 
~LllCLlbill (c,,s, tin = 1.7), monotropein (C,,, I!~Z = 2.6) and catalposide (C,,, 8~ = 11.1). 

The gas chromatogram of sinigrin showed a major peak with an additional minor 
lx!:‘l<. .A t a column temperature of 175’ three peaks, namely 2rt = 6.35 (main), 42 
(minor), 3.1 (minor), were observed. 

l:‘cxause of its great sensitivity and resolving power, it is suggested that this 
mctl1oc1 will be useful for the analysis of medicinal plants and their constituents. 

‘l’llc author is indebted to Prof. S. SHIBATA of this laboratory for valuable 
discussions and to Miss 1-I. OKUYA~$A for her help in carrying out the esperiments. 
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ale in?gJ>rtance of column material in the gas chromatography 
cyanic!q..?ri 

of iso- 

I,’ 1s chromatography, interferences caused by the material of the tube itself 
hax*l: #‘(“‘I :ed little notice until recently. For the analysis of chlorinatecl pesticicles, 
C].U;!IqI.ZJ c'il glass -2 tubes have been recommended instead of metal; glass is preferrecl 
fol. i-,i ,:; ~1 torus compounds 3, Glass is also safer for steroid analysis although metal 
may ix il.-.ed in a properly clesignecl system *. On the other hand, all-glass is the only 
way ,to h:~~.~dle some pyrrolizidine alkaloids 5. In these cases it appears that the metal 
surface C:EL :slyses decomposition. 

We have observed that with aliphatic isocyanides glass tubing is satisfactory 
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