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Abstract

Volatile flavor components of Codonopsis lanceolata were extracted by gas co-distillation (GCD), sol-
vent extraction/fractionation (SEF), and headspace sampling (HSS) methods. The extracts were analy-
zed by dual-capillary gas chromatography-retention index (GC-RI) and gas chromatography-mass spect-
rometry(GC-MS). The two extracts prepared by SEF and HSS gave more similar fragrance to the
Codonopsis lanceolata than the GCD extract. The GC profiles of the SEF and HSS extracts were
similar to each other except for differences in peak areas. The extract prepared by SEF gave a sweet
note while the extract prepared by HSS gave a green note. The GCD extract began to give a burnt
note of herb medicine with prolonged distillation. Rapid extraction of flavor components from Codonop-
sis lanceolata was possible in several short steps by SEF and HSS methods compared to GCD.
GC-MS and GC-RI were used for peak identification. GC-RI was more effective for identification of
isomers, and polar FFAP column was more suitable for identification of polar compounds. From Codo-
nopsis lanceolata we identified 35 volatile flavor constituents, 24 of which have not been previously
reported by simultaneous distillation extraction method®™. trans-2-Hexanal, cis-3-hexen-1-ol, trans-2-he-
xen-1-ol, and hexanol were considered key components of the green note and l-octen-3-ol, the compo-
nent of the fresh note. Esters, including amyl propionate, seem to be responsible for the sweet note
particular to Codonopsis lanceolata.

Key words: Codonopsis lanceolata, gas co-distillation, solvent extraction/fractionation, headspace sam-
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Fig, 1. Comparison of SEF(A), and HSS(C) for the enrichment of volatile flavor components from Codonopsis
lanceolata. GC conditions: HP-1 fused silica capillary column (25mXmm L.D., d; 0.11 um); N, carrier gas flow

rate, 0.59 m//min; 1.0 Y/ injection in split mode; oven temp.,

isothermally at 50°C for 10 min, programmed

to 200°C at 4°C/min, then to 280°C at 8°C/min; injector, 260°C; FID, 300°C.

Table 1. Comparison of the three sampling methods

Sampling Sample No. of  Time
method size(g) steps

Gas co-distillation 20 3
Headspace sampling 20 2

Solvent extraction/fractionation 20 2

Scores from organoleptic evaluation"

B ¢ D E F G H I ] Average
12 2 2 3 2 1 2 2 3 20
3 2 3 3 2 2 1 2 2 3 2.3
2 3 2 2 3 2 3 24

UTest by ten panel members for the similarity towards the characteristic smell of Codonopsis lanceolata, 1= fair; 2= good:

3=-excellent
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Fig. 2. Typical dual-capillary column GC chromatograms on HP-1(A) and HP-FFAP(B) of the volatile flavor
components enriched by gas co-distillation from Codonopsis lanceolata. GC conditions; HP-1 and HP-FFAP fused
silica capillary columns (25mX 0.2 mm L.D., d; 0.11 ym); N, carrier gas flow rate, 0.59 m//min; 1.0 p/ injection
in split mode; oven temp., isothermally at 50°C (2 min), programmed to 280°C at 2°C/min for HP-1 column,
but programmed to 180°C at 2°C/min for HP-FFAP column; injector, 260°C; FID, 300°C.
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Table 2. Compounds identified in the volatile components of Codonopsis lanceolata by GC-RI and GC-MS mat-

ching
Peak GC-RI

Compound ————— GC-MS RV Odor characteristics”
No. HP-1 FFAP
1 trans-2-hexenal + + + + Powerful green- frmty pungent vegetablelike
2 cis-3-hexen-1-ol + + + + Powerful green-grassy, less fruity than trans-2-hexenol
3 trans-2-hexen-1-ol + + + + Powerful fruity-green, slightly caramellic
4 n-hexanol + + + + Chemical-winey, slightly fatty & fruity
5 2-methyl octane +
6 nitrocyclohexane + Peculiar, intensely Sweet & pungent herbaceous
7 3-methyl-2-heptanol +
8 1l-octen-3-ol +
9 4-carene + Sweet, diffusive, penetrating
10 butyl butyrate + + + Powerful pungent green floral & sweet
11 amyl propionate + + + Very sweet fruity, apricot-pineapple type
12 1,8-cineol + + ~+ + Fresh diffusive camphoraceous-cool
13 phenylacetaldehyde + + + Very powerful, penetrating pungent green floral & sweet
14 limonene + + + + Fresh, light & sweet citrusy, orange feel
15 2-ethyl hexanol + + Mild, oily, sweet & slightly floral-rosy
16 2,9-dimethyl decane +
17 2-methyl dodecane +
18 linalyl isobutyrate + + Floral & fruity, yet overall fresh, sweet
19 2-methyl tridecane +
20 2-octenal +
21 2,4-decadienal + Extremly powerful orange-like, sweet & fresh-citrusy
22 3-dodecanol + Very mild. oily-fatty, weak waxy but fresh & “soapy”
23 citronellyl acetate + + + Fresh-rosy-fruity, somewhat reminiscent of Geranium
24  cis-3-hexenyl caproate + + Powerful fruity-green, diffusive
25 3-decen-1-ol +
26  Humulene + + +
27 octadecyl benzene -
28 hexadecanoic acid +
29  9-octadecenal +
30 eicosane + + ! +
31 octadecanamide +
32 tetracosane + + * +
33 1,2-diisooctyl +

benzenedicarboxylic
acid

34 hexacosane + + 4 +
35 heptacosane ! t

YCompounds identified previously in reference No, 5
?Information obtained from reference No. 23
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