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Change of Volatile Flavor Components of Codonopsis lanceolata

Cultivated on a Wild Hill and Stored at Various Conditions
Oh, Hae Sook - Kim, Jun-Ho™ - Chai, Moo Young
Dept. of Food and Nutrtion, Sangji University, Wonju, Korea
Dept. of Chemistry, Sangji University, Wonju, Korea'

ABSTRACT

We investigated the changes of volatile flavor components from Codonopsis lanceolata,
which were packed in woven polypropylene(WP) film or low density polyethylene(LDPE)
film and stored for 15 and 30 days at refrigerated(2~4C) or room(18~207C) temperature.
A hundred and sixty seven volatile flavor components in the fresh C. lanceolata were
identified by GC/MS analysis. When determining the flavor components from C.
lanceolata cultivated on a wild hill and stored at 4 conditions for 30days, six volatile
components such as 1-hexadecene, 2,6-dimethyl-2-octanol, 2-methyl-2-dodecanol, a-guaiene,
d-cadinene and trans-2-hexen-1-ol were detected as common components of all stored
samples, and The types of common flavor components of C. lanceolata were different
according to storage conditions. The numbers were 16 from refrigerated, 7 from room
temperature stored, and 10 components from WP or LDPE packed conditions,
respectively. The total peak area ratio of the major 10 compounds were 52.0~86.8%, and
the percentage of trans-2-hexen-1-ol, which was the only common compound among the
major 10 components, was the highest as 26.4~68.1%. The major flavor profile, describe
by highly trained panel, were green, aldehydic, earthy and camphoreous. As the result
from sensory evaluation, the freshness of C. lanceolata was maintained better by
controlling storage temperature rather than selection of package materials. The best
condition for characteristic flavor of C. lanceolata was packing with LDPE and chilling.

Key words: Codonopsis lanceolata, storage conditions, flavor components, GC/MS analysis,
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Table 1. Operation conditions of GC/MS for flavor
components analysis from  Codonopsis
lanceolata

GL Line
Injection temp. : 2507C

Injection mode : splitless

Injection hold time : 1.00min
column flow : 1.23mé/min
Pressure : 156.7kPa

Oven temperature

- 1st stage : maintain 75°C for 5 min
- 2nd stage : increase 1.5°C/min to 120C
- 3rd stage : increase 2.0C/min to 250°C
GC/MS Line
Interface temp. : 230°C
MS Line
Ionization mode-EI
Detector-0.9kv

Ionization voltage-70V
Tonsource temp.-200C

MEZEAT ZYMON T2 ORIT{Se] BTIAE Wl 17

Z7& Table 13} Zon, H|Ho] 250C o]3}el
EZE7 GC Injectoroll A column WHZ By 7
w o E4 Alzhe 1008 oz AL,
g8 o] Q12 Wiley 7th edition databaseE
AH&-3H T

3. o &7lel BHSE Bt
HF9 B54 A9 U@ AH Wi A
24 % ARY FEAN $EHe 949

|5k
o2 QR1EY A9 E FTHAHOE Adde AL
A7re] AZHE o] &% BHEHIE A &=
itk Hge] FUIAE dA JiAHges MR
HEG AR T/ 2 2HgveEs Y
F7l BAE wAIdE o#gel deEz 4
19 FE 2FANEY 27 HE o83t o
g 2oz AT tide 7] EA ds B
AHEA S dA)Ek T 'cu"é. AdYY /9
HE FEA, FIA, /EEH(aldehydic F)
9 AHFH2 A3, 24'24'-4 ol dfay Al
Ad4 e 7948 5328 st AR vy 33
ATE YR

m As g 33

1. GC/MSE Sall &olEl 3uy &v|Me

obit AWHE L wBEd A& AYEH A
5% A3 A ¥ opF FUZ A A
ik Ao g, dAE Ay A8 AT Z ek
9] ok tYE& T37] o] Wil Mg
th Z2etEaY 2 IR EES AAIA
€ Bhou AAGHME F 16709 LA
Aol AEHNeH, I3 £ A% 22§ @
g3 159 F& 30947 ARE dydxe
49~131%-0] 25~80%-9 W2 AITF el HAA
FAHA(Y Yo FridES 5 AR 3
s £4 A vith 818 FF/ol 2ol AN
on, Yo FHEL WEAFPANN FANL B

ole QEEoIt

Pkl 71 48] ) S99 Fass
ou} BUT BHOE BHE PgE 24
o g B aAA waE Ay A



18 B=X|Als| dgmsts|x] H 163 45 2005

& UY9 AZzAEE 4w EU(Table 2), &
TEZ F ¥ A2 tydXs e I
A AR 71 B8R LeE, deHY HYLe 15
Ut 304 A Al A7 657 F& 5THEAM A
2 Aastgek whE, slgl £33 3097 de
A3 A 1fe PRl ALY + AL
A= ETSL BIZ ] HEY JRol &
AR E, e dedr 7% AP
¢ UAE WY o dARTF F 00402
AEE Aol FASEAY ez ygdr

AA7AA Bag upel] ostd vigel FuA
FIEEL 5099F ool FAHYeH(HRA
‘U= 1977 BHEY 5 1989), AT 5(1992)
< P71EY F2E 2std £4% Ay
HE R 3" 4R E0) IA Foly} wWolm §
Ao F, FETY, SHAL L Y gy T
02} AERFY JEH e w3l a4 98
€ ¥ F UoH, 2AFE HY9 nd B
AES Y3 FHSE AL O% e Y
o)zt & 4 gtk

AZzA 3R 71 wel gRlE ¥r)18% e

Table 2. Number of volatle components from
Codonopsis lanceolata cultivated on a
wild hill and stored at various conditions

. . Storage period
Packaging materials Total
Ene (days)
15 98
LDPE-RE
30 98
15 65
LDPE-RO
30 57
15 94
WP-RE
30 76
15 49
WP-RO
30 131

25 Kg in each package of 25x50cm (WxL) size bags
were sealed; LDPE: Low density polyethylene(thickness
0.04 mm) bag, WP: Woven linen made of polypropylene
straps, RE: refrigerated temperature, RO : room
temperature

7V ZA Aol7} Yo = E(Table 2 IE), A&
Z0 mE Fa PUIPE ¥ olEo] HY9 F
717386 vlXe FEgg Folrr] ke 24
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7} a-humulene(7.5%) 5-¢ W3 vl&o] HIR ¥
kx, 30d AA tdolA = B-selinene(7.7%), a
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EUTH 30U vt EF - A2 A YA
= 109 Fa 4ES9 F vlg620%) ¥ ol
2} trans-2-hexen-1-012] W3 ©]-8(26.4%) YA 7}
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(1996b)2] B 6] ¢]&H monotrepeneF 3E,
aldehyde 34, trans-2-hexenal, cis-3-hexanol %
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Table 3. Major 10 volatle components and their composition(% of peak area) of Codonopsis lanceolata
cultivated in a wild hill and stored at various storage conditions

Package materials % of peak area
Storage temperature LDPE WP
Storage Period(days) RE RO RE RO
Volatile components 15 30 15 30 15 30 15 30
1,3-di(isobutoxycarbonyl)-2,4,4-trimethylpentane 19
1-hexadecene 13

1-n-hexadecylhydrindane 09
1-octen-3-ol 0.7

2,2-dimethyl-1-(2-hydroxy-1-isopropyl)propy! ester of isobutanoic acid 2.4

2,4-di-tert-butylphenol 0.7

2,6-dimethyl-2-octanol 0.8

2-hexenal 8.9
2-methyl-2-dodecanol 2.0 0.6
3-(cyclohex-3’-en-yl)propionaldehyde

3-hexen-1-ol 26 47 24 23 12
3-hydroxy-2,2,4-trimethylpentyl ester of isobutanoic acid 1.4

a-guaiene 1.8

a-humulene 1.9 75 28

a-muurolene 4.8

a-selinene 13 67 22

B-cloven N 52

[3-selinene 25 23 77 27 20
§-cadinene 09 29 32 05 66 48 29

S-guaiene 28 14 11 21 30 09
exo0-7-(2-propenyl)-bicyclo{4.2.0]oct-1(2)-ene 1.3
y-cadinene 1.0 15

y-muurolene 33 09

hexanal 13

isoledene 08 1.0 13 12
isolongifol-8-ol 39
ledene 20 13 22
propanoic acid, 2-methyl-, 1-(1,1-dimethylethyl)-2-methyl-1,3-propanediyl ester 3.6 3.2 3.8 90 34

propanoic acid, 2-methyl-, 2,2-dimethyl-1-(2-hydroxy-1-methylethyl)propyl ester 0.7 09 33

tetradecane 07 20
trans-2-hexen-1-ol 71.8 50.8 68.0 65.6 30.8 39.6 68.1 26.4
trans-caryophyllene 10.1
tricyclof4.4.0.0(3,9)]decane 2.1 1.0
tridecane 2.6

valencene 1.3
tricyclo{4.4.0.0(3,9)]decane 32 1.9
valencene 1.3
Total 84,7 70.0 85.5 86.8 69.4 783 84.4 520
25 Kg in each package of 25x50cm (WxL) size bags were sealed; LDPE : Low density polyethylene(thickness 0.04
mm) bag, WP : Woven linen made of polypropylene straps, RE : refrigerated temperature, RO : room temperature
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iyl ester Foltk. 42AF tYolA FF5HoR
;IE YEES 2,6-dimethyl-2-
octanol, 2-methyl-2-dodecanol, a-guaiene, &-cadinene,
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1-hexadecene,

Table 4. Common flavor components of Codonopsis lanceolata cultivated on a wild hill and stored at various

storage conditions for 15 and 30days

Storage conditions

Components identified

trans-2-hexen-1-ol (green flavor)

All conditions(6)
: six common volitile conponents

2-methyl-2-dodecanol, 1-hexadecene (fatty flavor)
2,6~dimethyl-2-octanol (fresh flavor)

a-guaiene (earth flavor)
S-cadinene (bitte flavor)

six common volitile conponents
3,8-dimethyldecane, 1-octen-3-ol, tetradecanal, y-gurjunenefatty (flavor)

Stored at refigerated condition(16)

isoledene, a-selinene, [-selinene, valencene (bitter flavor)

8-guaiene (earth flavor)
propanoic acid, 2-methyl-1-(1,1-dimethylethyl)-2-methyl-1,3-propanediyl - ester
(sweet & fruity flavor)

Stored at room temperature(7)

six common volitile conponents and vy-cadinene

six common volitile conponents
2-methyltetradecane, dodecane (fatty flavor)

Packed with LDPE(10)

§-guaiene (earth flavor)

propanoic acid, 2-methyl-1-(1,1-dimethylethyl)-2-methyl-1,3-propanediyl ester
(sweet & fruity flavor)

Packed with WP(10)

six common volitile conponents

a-muurolene, a- & (3-selinene, isoledene (bitter flavor)

25 Kg in each package of 25x50cm (WxL) size bags were sealed; LDPE : Low density polyethylene(thickness 0.04

mm) bag, WP : Woven linen made of polypropylene straps
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Camphoraceous

Aldehydic

—#—LDPE-RE
- - -LDPE-RO
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Figure 1. Sensory score of the critical aroma characteristics of Codonopsis lanceolata cultivated on a wild hill

and stored at various conditions for 30 days
25Kg in each package of 25x50cm (WxL) size bags were sealed, LDPE

Low density

polyethylene(thickness 0.04 mm) bag, WP : Woven linen made of polypropylene straps, RE: refrigerated

temperature, RO : room temperature.
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