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Abstract : The headspace volatiles of the Korean ginseng and the Chinese ginseng were extracted us-
ing the SepPak C18 cartridge (Wasters Co.) and were analyzed using GC/MSD. The overall GC pat-
tern of the headspace volatiles of the Chinese ginseng was similar to that of the Korean ginseng, but
the composition ratios of the two major components, B-panasinsene to B-muurolene, were quite dif-
ferent between them. The composition ratios of B-panasinsene to B-muurolene of the Korean red
and white ginseng were 1.02+0.28 (n=19) and 1.49+0.55 (n=14), respectively. However the com-
position ratios of the Chinese red and dried ginseng were 0.58+0.19 (n=41) and 0.57+0.17 (n=28),
repectively, which were significantly lower than those of the Korean ginseng at 1% level. The com-
position ratio of the two major headspace volatile components, B-panasinsene to y-muurolene, is
thought to be as a useful indicator for differentiating the Chinese ginseng with the Korean ginseng.

Key words : Korean ginseng, chinese ginseng, headspace volatiles, composition ratio, B-panasinsene,

B-muurolene.

o /\LO]

1A e
shig-"e] gl4ike] of
panaxynolg #2]
v Aot BAA o2 A%l A2 capillary GC co-
lumne] 3] B557] A2 1980 o & F-Efolc},
Iwabuchi £ ¥-& GC/MSE o]-8-3}o] ujale] o)
A 284 1329 pyrazine” #HES S8l
o] 5 AHEZ 3-sec-butyl-2-methoxy-5-methyl py-
razineo| lAte] SRl gr|AdRoleby B w3k

o] ether528 2%E] ginsenol, panasinsenol A,

714 19661 2] Takaha-
8| HE 0 2 HE
o] AlxEtw & 4= 9l

L2

el 252

panasinsenol B, (+)-spathulenol, (-)-4B,10a-aro-

196

madendranediol, (-)-neointermedeol 5] sesqui-
terpenes] 4Z-E&F9} o-panasinsene, ®-panasin-
sene, o-neoclovene, B-neoclovenes-2| sesquiter-

P == %ﬂﬁ}%ﬁt}. e 7‘:! A=t 7)2}_

pene#| s FARE

2 qlAko]
Q LR =y

EN=FeR]
T

Zhang W &% P-patchoulene,
(E)-B-farnesene, eremophilene, B-bisabolenes- %
zl2Fo] 204¢) sesquiterpened| EHEl5AF-E lAte]

A

T8 W4 RoR BYT v} glon v 5

w
wt
td o

S Q% A E
A9 ajet 454
beh. et ol
F4e 255} 9lov]

ox -
K3
=
I
pr
i

pul



Vol. 21, No. 3(1997)

Seiviel Qi) oShelal 7] s AlE 248 )
W3 AFA = A 8] My o] glR] ¢t

B Aol ghalatat Felal B 3ol
738 1R A AtelE EE B0 R Sep-
Pak Ci cartridge® AFE3le] slosdfo]aidis
EA3 GC ¥ GC/MSDE #43 A3 98 3=
25fjo] 22A3 H-9) B-panasinsene®} y-muurolene?] %
A7} Sharqlak@t Fakqlal 2ol AAEE o) &
etfisi7]ell o] & B 5ialara} ghol,

2

ko

Tz W gy

1. QMR

(1) s=elat

T g el al-gAlel ] Al xgk A
AHRE), AAFE) 2 oFAHRZ)S ARE-skel
A fe Al A4 o 3AkE A58 Abgs)
ek 2 Alge ATF F0e AlRlE Ak 4
zado] 2 R-E F5317]) A 20 mesh 7|2
-4 shod et

(2) s34

FAE Fab g 199349 69 B3 2R (MK
) AMEFASARFUE WK EEINDS] ShE (%
D), 550, 4 GEH), 38, =3HEdh),
SHE T, AR UL L)% 770 2| GelA A% 953}
19943 59 F=r AR b, A =3}, wal, &
A, AN(RA), T35, AS0ET), SR, A
(40), (), 7GRS 1270 2o 2 g#
A GEER)R] AIRIGHE), B GE )% 278 234
TAg 45% F 545 AMEsiedch WAk R
19934 69 F= AyA AWz EA} A Fe) ok,
%, 44, 3hE, =31 oA, 4, S ¢l A ellA

A R Segae) A1, B

U, =helg 270 x| el #A%
26% 5 36%& AHasich 2 ARe SAHAA, B
Aol Sbade, e, x| ubakde, JhAFel

o
I
O>~
x
o
N
e
)

o8-S A A = )
140l 20 mesh =27 & F-sfslaict.
0\_.

2. HIEAHO|AMBO| &
AMAl g B 10 ¢S Fig. 104l B& ule} 7o)

YT ST F3 dAlmadol 2y 24 vl 197

SepPak C18 cartridge
(300ug, ¥aters Co.)

Nitrogen gas —
(100 cc/min)

ginseng powder (10g)

Yater bath (70T)

Fig. 1. The adsorption scheme of the headspace vo-
latile components on the adsorbent, SepPak
Cyx cartridge from the ginseng samples.
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Fig. 2. The gas chromatographic patterns of the
headspace volatiles extracted from the Kore-
an red ginseng and the Chinese red ginseng.
The GC column used was a Supelcowax 10
fused silica capillary(0.25 mm IDX30 m, 0.25
vm thick, Supelco); the column oven tem-
perature was elevated at the rate of 4°C per
minute from 80°C to 240°C: and the head-
space volatile components were identified us-
ing a mass selective detector (MSD). 9, B-
panasinsene; 16, y-muurolene.

SRR R

IS

2.7k

AR EERR SR

b

%) Nist Library$} thz28lw E5F5} retention time
2 tiFsle] o] AE-S Baisko] 2040]3 sesqui-
terpene”] #3HE<l B-panasinsene® 2 FA3IAN
16¥ peak AJ¥-9] mass fragment patterns m/z
(relative intensity, %) 41(13), 55(8), 69(10), 79(11),
93(21), 105(29), 119(26), 133(21), 147(16), 161(100),
189(26), 204(M+, 13)2 B-panasinsene®} o-¢- A5}
o o1} EFE7} retention timed tlE3}e] o] AJE-E
Bxjako] 20403 sesquiterpene EgE<l y-mu-
urolene 2 2 FA 3t

B-Panasinsene-& 19751  422]  Yoshihara®}
Hirose7} w2iqiake] Afollx] -5 548kl o
Iwabuchi $/-& <At ele|23EE2] S 284,
3 EWe Ak AR 35 F SAFEH
(SDE®D el 2J3led F=Z&3F AfollA 52 sesqui-
terpene 3t§te 2 #2] S48 v} 9lck 2t &
A7A] e elake]l Afelld] AT 409 F9)
sesquiterpene” 33E & y-muurolened- .1
5 o) glom@ 16W peak A E-2] T-Aol WA=
oto g i #lg I er) it gekEc)

Fig. 3& gH=rate) Z3qlate] sleado] 24 #
% y-panasinsene®} y-muurolene FAH](B-pana-
sinsene/y-muurolene) & H¥]& gk Aolct. =842
B-panasinsene®} y-muurolene £A¥|= B+ 1.29+
0.60(0.68~1.63, n=9)Z B-panasinsene?] peak U=

>

w
o
1

2.5

2.0

oo

1.0

i
3 A

Tryrrerrrrrririend )
ano

o coo

o 0o o000 ©

% x

0.0}
Korean Chinese Korean Chinesa

Red ginseng White ginseng

Fig. 3. The distribution of the composition ratio of B-
panasinsene to 7Y-muurolene between the
Korean ginseng and the Chinese ginseng. o,
Korean ginseng; X, Chinese ginseng.
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Table 1. The difference of the composition ratios of P-panasinsene to y-muurolene in the headspace volatiles
between the Korean red ginseng and the Chinese red ginseng according to the collection place

Sample Collection place n Mean=®S.D. d tq Remarks

Korean 9 1.294+0.60

Chinese Yanbian area 15 0.54+0.14 0.75 3.69%* >2.82(Poorai-22)
Fusong area 14 0.58+0.21 0.71 3.42%* >2.83(Pyouai=an))
Tonghua area 7 0.66+0.21 0.63 2.93* >2.14(P, prae=10))
Liaoning area 5 0.611+0.24 0.68 3.00% >2.18(Pyyai-120)
Overall 41 0.58+0.19 0.71 3.51%* >2.69(P,orq=a))

Table 2. The difference of the composition ratios of B-panasinsene to y-muurolene in the headspace volatiles
between the Korean white ginseng and the Chinese dried ginseng accrding to the collection place

Sample Collection place n Mean=+S.D. d tq Remarks

Korean 10 1.5010.54

Chinese Yanbian area 11 0.56+0.16 (.94 5.30** >2.86(Pyui10))
Fusong area 8 0.53+0.19 0.97 5.29%* >2.92(P,y o1ai-1))
Tonghua area 4 0.6710.27 0.83 3.81*%* >3.06(Poiio1n)
Liaoning area 5 0.57£0.05 0.93 5.40%* >3.01(P yiai=1)
Overall 28 0.57+0.17 0.71 3.51%* >2.69(Po1a-w)
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