
The direct gas chromate_y2phic (GC) anaiysis of essentiaI 0iIs of @ants has 
been described by several a&hors 13. This technicrue offers advzntages over liquid 
injectioo of sokent or stewn-distiHed extracts of tGoW ; it may be applied to animal 
tiss~&’ or to extrsscted votatik soIids depxited on an inert materialxE-u. While pieces 
of plant tissue as srx~all as 10 ‘pg fxsh wel&t6 may be aozlysed, V(on RudtofP WZZIS 
that the resu%s, although &&ey m2y be quantlt2tive for the piece of tissue anafysed, 
must be interpreted cz~~fulIy zs being represent&k of a larger tissue sampfe. 

in most of the techniques descrrbed, the 03s are voE2tiiized from the tissue in 
a pre-hating aEt2c’hment 2nd then swept 0x1 to the GC column. A he2ted injectiorr 
poti tk.t achieves vofstikztion of oils from pEant materiel has been described briefty 
by Hender-;on eb aL6, v&o placed the tissue sample (fess than I mg fresh weight) in 
a piCpriet2.W~ g&s her t&e tlz2.t ‘cv-^ Lw then inserted ido the injection port. B2erhein 
Svendsen znd Kzrtsezx3 have described a procedure whereby IO-20 mg~ fresh plant 
mateiiaI is placed into a basske’r which is insetied into &&e injection port by means of 

8 maget. No compzrison, however, appears to have bcetn made of such soiid kjecdon 
tec3niq~es against other methods of&l extr2ction such as steam distiktian or solvent 
exr_rzctiorr. 

This paper describes 2 direct ioading tee-hnique which should be applicable to 
most gas chromatogr2phs v&&out fDsrJvment modEcation and compares restrlts 
with those Corn solvent extnction tectiq~es. The @ant mate&l is piaced in a stain- 
less-steext mesh basket which fits inside the injection pan; tie basket is of simple con- 
stnrction and the sam#e mzy be recovered for fuzther analysis. We have been using 
the technique sisccessf~Ily in studies on the nature. biosynthesis, and site of syntfiesis 
of the major volatiles of Czk~~~~antunz ze+kciim. 



NOTES 469 

The coiurm was equiIibrated at ~CIOM temperature and a 5-cm section adjacent 
to the injection port was cooled with ice. The injector cap was removed and a staintess- 
steeI mesh basket (2.5 x 0.3 cm) (Fig. I) contaiGng plant tissue (I5-60 mg) was 
inserted Lnto the injector port. A stainless-steel wire served to both insert and remove 
the basket. FoIIowing sampte insertion, the injector cap was securely repIaced and the 
valatiies vapourised from the tissue at 180” for 5 min. The fore-column was contin- 
ually cooled with ice during this period which has been found sufiicient for complete 
vapoutisation of tissue vofatiks as judged by solvent extraction sttldies OKI the 
residae. The injection cap was then removed and the basket withdrawn, using forceps, 
without the need to interrupt carrier gas fiow. The injector cap was replaced, the Ice 
condenser was ieMoV&, and the oven temperature was raised to 90” for 2 min, fol- 
lowed by pragranming at 2@/min to a fhal temperature of 240”. 

A 

Fig f. Small stainless-steel mesh basket (A) v/&h can be inserted znd removed from the injection 
poli (B) of z gas chroinato_graph. 

The following operating conditions were used: gas chromatogmph, Varian 
Aerograph F52Q equipped with Yidar 6300 digital integrator; detector, game ionisa- 
tian detector; cohmm, 4.57 a x 3.2 mm I.D. stainless-steei caif packed with 10% 
Carbawax 20&E on Chromosorb W AW D*&fCS, KKl-220 mesh; flaw-rate of carrier 
gas (nitrogen), I2 mt/min; Eow-rates uf hydrogen and air to detector, 25 and 250 
mi!rnin, respectiveiy. 

The most highly prized part of the cinnamon pIant is the stem bark which be- 
comes the cinnmon of conimerce; the major vaMles of this tissue have been char- 
acter&d through GC separation of the steam-distiiled oiEf$_ This method of oil 
recovery is comparable to that used in the commercial preparation of cinnamon bark 
a& however, we have found the ail to be more completely extracted with a soEvent 
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TABLE I 

QUANTITATIVE CO,M!?AJXISON OF THE VOLATILES OF CINNAMON STEM BARK BY 
SOLIIj IWECTIOW TECHNtQUE AND SOLVEXT EXT_RACTIOK W!X-I CARBON DI- 
SULFJkIJDE 

Each ~Oiztik is express& as a percentage of the to& peak tirea (means of dupkate analyses). Peak 
numbers refer to Fis_ 2_ ND = not det&ed_ 

1.0 f.3 
0.12 0.3 
(?.I8 fI.35 
l.cQ trace 
1.0s tr2ce 

tr2ce 0.2 
trace (3.5 
0.8 0.8 
0.5 ND 
0.7 I.0 
0.6 ND 
8.0 2.5 
2.5 ND 
0.4 0.3 

trace trace 
0.5 2.0 
0.2 0.2 

58.2 62.0 
9.1 9.0 
2.0 1.4 

- - 
2.0 1s 

tr2ce trace 
trace I.6 
3.7 4.0 

tr2ce timce 
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