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Progress in the application of preparative gas
chromatography in separating volatile compounds

MAYIRA Abulitifu, ZHONG Zihao, BAI Xi"
( College of Chemistry and Chemical Engineer, Xinjiang Normal University, Urumqi 830054, China)

Abstract: Gas chromatography ( GC) yields superior separations of low boiling point volatile
compounds. Therefore, preparative gas chromatography ( Prep GC) was established by combi-
ning analytical GC with a sample collection system at the end of the column, enabling the effi-
cient isolation of the volatile components from complex matrices and their subsequent collec-
tion after GC. As Prep GC is based on an analytical gas chromatograph, its injection, separa-
tion, detection, and fraction collection systems are continuously optimized and upgraded to im-
prove the recoveries and purities of the target compounds. Prep GC, in combination with mod-
ern spectroscopic techniques ( such as UV-Vis absorption spectroscopy, infrared absorption
spectroscopy, Raman spectroscopy, mass spectrometry, X-ray diffraction, and nuclear mag-
netic resonance spectroscopy), enables accurate structural elucidation of a target compound.
Reports of the separations of various volatile components from complex matrices using Prep GC
have recently increased annually, revealing promising application prospects. However, Prep GC
also displays several disadvantages, such as the failure to separate thermolabile compounds,
high separation costs, and the likely introduction of exogenous contamination. Based on the re-
cent related research, this review summarizes the evolution of the structure of Prep GC and its

application in isolating essential oil monomers, insect pheromones, volatile food and plant
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components, geological biomarkers, and persistent environmental pollutants. Finally, this re-

view also summarizes and prospects the use of Prep GC in separating volatile components to

provide a reference for the expansion of its applications.

Key words: preparative gas chromatography ( Prep GC); volatile compounds; separation;
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Table 1 Specifications of several commercial fraction collectors!2-3!]

Transfer line

Trapping oven Collection tubes

Trap cooling

Manufacturer Model
temperature/C temperature/C  Number Capacity Mode Temperature/ C
Switzerland Brechbiihler Prep 9100 up to 325 - 10 1-4mg - -
Germany JAS JAS EzPrep - 20-320 9* 2 mL - -
Japan GL Sciences GL Sciences 60-380 60-380 A stirling cooling 0 to —30 (forced air); 0
VPS2800 technology to — 60 ( cooling block
surface )
Germany Gerstel Gerstel PFC up to 350 up to 250 7% 1 pLor LN, or cryostatic down to —150 (LN, cool-
100 pL cooling system  ing system ); down to
-20 (cryostatic cooling)
France Chopper View Prep 40-300 40-300 7* - peltier element 0 to ambient temperature
Station cooling system

PFC. preparative fraction collector; LN, : liquid nitrogen; * including 1 waste collection tube.
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Table 2 Application of preparative gas chromatography in the isolation of compounds from essential oil *

Target compounds or

Sample GC column Trapping method Refs.
compound types
Essential oil of Juglans 11-hydroxy-2,4-cycloeudesmane HP-Innowax (30 mx0.53 mmx Gerstel PFC [53]
regia 1.0 pm)
Essential oil of Crinitaria Z-artemidin, E-artemidin HP-Innowax (30 mx0.53 mmx Gerstel PFC [54]
tatarica (Less.) Sojak 1.0 pm)
Guaiacwood oil guaiane oxides Supelcowax (30 mx0.53 mmX Gerstel PFC [55,56]
0.5 pm)
Peppermint oil menthol, menthone DB-5 (15 mx0.32 mmx1 pm) Mega-bore capillary [57]
in a cryotrap
Peppermint oil limonene, eucalyptol, menthone, InertCap PureWAX (60 mx0.32 VPS2800 automated [58]
isomenthone, neomenthol, menthol, mmx0.50 pm) fraction collector
menthyl acetate, menthofuran

Essential oil of Prangos eudesmane type sesquiterpene HP Innowax (30 mx0.53 mmx Gerstel PFC [59]
heyniae ketone 1.0 pm)
Essential oil of Laggera eudesman-4a-ol epoxides ZB-5 (30 mx0.53 mmx3.0 pm) Gerstel PFC [60]
pterodonta
Essential oil of Ruta terpenoids, lipid, alcohol, ketones DB-5 (30 mx0.53 mmx1.0 pm)  Gerstel PFC [61]
graveolens L. compounds
Lavender essential oil terpenoids, lipid compounds DB-5 (30 mx0.53 mmx1.0 pm)  Gerstel PFC [62]
Essential oil of Elionurus 2-epi-ziza-5-en-2-ol,2-epi-prezizaan- column 1; ZB-5 (30 mx0.53 mm  Gerstel PFC [63]

tristis Hack. 7-ol,7-epi-khusian-2-ol, antsorenone,

4 ,8-di-epi-acorone

%x3.0 pm) ; column 2. Supelco-
wax (30 mx0.53 mmx0.5 pm)

* Injection mode: automated splitless injection.
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