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Abstract

Major separation for the active ingredients and structural identification were performed in order for qualitative
and quantitative analysis on Ligustici rhizoma or Angelicae tenuissimae Radix as an oriental herbal medicine
for anodyne. The structure, composition and contents of ingredients for essential oil were determined by
means of GC/MS. Several Angelicac tenuissimae Radix harvested in Korca were extracted, which has shown
the higher crude content compared to that from China. The major component in Angelcae tenuissimae Radix
extract was found to be Z-ligustilide (70-80%), which is very different from that in Ligustici rhizoma of
which major component is proven to be senkyunolide (39%) with GC/MS.
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Table 1. Ligustici rhizoma and four Angelicae tenuissi-
mae Radix harvested at different places

. Sample Collection .

Species No. season Origin of sample
ngusnm S1 commercial Beijing, China
rhizoma grade
Angclicae S2 Fall 1994 Choonyang, Kyungbuk
Tenuissimue S3 Fall 1994 Jungseon, Kangwon
Radix S4 Fall 1994 Suckpo, Kyungbuk

S5 Fall 1994 Youngchun, Kyungbuk

AT 24ssich. FAE 248 Fohazsl 10mL
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Fig. 1. GCMS chromatograms of essential oils ex-
tracted from Ligustici rhizoma and Angelicae tenu-
issimae radix harvested at different places. S1: China,
S2: Choonyang, S3: Jungsun, S4: Suckpo, S5: Young-
chun.

Table 2. GC/MS condition for the measurement of es-
sential oil in Ligustici rhizoma and Angelicae tenu-
issimae Radix

GLC (Varian 3400)

Injector: 250°C

Column: DB-5 (300 m X 0.25 mm id X (.25 um)

Oven temperature: 80°C-(5"C/min)-150°C-(4°C/min)-250°C
(8 min)

Carrier gas: He (flow rate: 3.5 mL/min).

MS (Magnum ion trap mass spectrometer)

Transfer line: 260°C
Manifold: 220°C

Ionization: EI

Emission current: 10 pA
Electron multiplier: 1,450 eV
Scan range: 45-450 a.m.u.
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Table 30|41} 7Fo] Ligustici rhizoma®} Angelicae ten-
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A Ev, m/izz} 9321 [C=CHCH,CH,C=CHCH.CH,} | 3
t}sl= 1069} [CH.C=CHCH.CH,C=CHJ's| #35h=
937} [CHC(CH)CH=CH,J'll 85} 3h= 670] 4ol e
© g FH=xlgict. ¥l=3 53= butylphthalide 24 M7}
190057 [M-{(CH.)xCH:}T'9] 1333} [ph-C=072] 1042}
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Table 3. Concentration of essential oil in Ligustici rhizo-
ma and four Angelicae tenuissimae Radix harvested at
different places

Weight Contents of

Species Wfight () essential
2 of extract  oil (%)
Ligustici rhizoma (1) som4 01749 3.49

Angelicae tenuissimae (S2) 5.0040  0.5180 10.35

Radix (S3) 5.0010  0.4901 9.80
(S4) 5.0020  0.5660 1132
(S5) 5.0030 04728 9.45

S1: China, S2: Choonyang, S3: Jungsun, S4: Suckpo, S5:
Youngchun.

thalide 2 %) ¥|91ch, 5] 2 88 M7}H940] 37 [M{(CO)
ol 1503} [M-{(CH.);,CH.}]'3] m/e 929) =) =27} $25]
91 31, cyclohexeneo] 22| 797} base peak?! cnidilide &
ZE vl ¥ 2 9% senkyunolide & 5% ahgit=d,
M’ 1929} [M-{OCH(CH*).CH.}T"=l| #l%3h= 1073} di-
hydrobenzene 2] 79 =7} =¥ (Fig. 2). == 10
£ M7F 1940] 51 [M{(CO)-(CH.CH.CH)]'] 108 51 =2
9} [108-(CH.CHY]'2] 797} base peak¢] neocnidilide 2
zxsloduh. 9]z 11& M7F 19003 [M<(CH.CH.
CHyJ'®] 1483} [M-(CH.CH)J'®] 1613} [ph-C=0]2]
1062] HAJo]2-o] vyt z-ligustiide 2 5 ¥}
(Fig. 3). ¥z 124= ¥] 32 113} FJg Ak ~Axego]
vielubs o2 Wol o)A A Al E-ligustilide & F#
E)gdek ¥ = 138 M7} 22091 sesquiterpene alcohol &
F4sig0}

Angelicae tenuissimae Radix2] 73 -9-oll+= M'7} 1360]
a2, base 2 A= mle 9322 [M-{C(CH.).}]'ol al<33}
= o-pinenee] “FH ¥ 25, o-phellandrene, &-3-carene,
y-terpinene-2- M'7} 1360]0] {M-C(CH.).] ol sh=}3}i=
930] base ) =7 vhehbet. M7} 1500] ] [M-(CH.J

Table 4. The constituents of essential oil in Angelicae
tenuissimae Radix with major characteristic ions

Molecular Compounds * Characteristic lons
Formular . ’ (m/e) (% of base peak)
CwH;s  o-pinene 136 93(100), 77(48),

41(34), 136(28)

CuH,,  a-phellendrene 136 93(100). 136(44),
77(37), 121(30)

CH,, 8-3-carene 136 93(100), 121(84),
136(78). 105(26)
CwH,,  y-terpinene 136 93(100), 41(96),
69(38), 121(24)

C.HO: 4-vinylguaiacol 150 1500100), 135(88).
LO7(53), 77(5&)
CsH,,  a-farnescne 204 67(100), 81(76),
93(75), 107(61)
CiH.  (1)-PB-farnesene 204 41(100), 69(69),
93(40), 133(2%)

Ci:Hy  y-elemene 204 93(100), 121(28).
147(31), 204(8)

CisH.,O0  sesquiterpene 2200 43(100), 203(96),
alcohol 187(29), 159(44)
C.H:.0  sesquiterpene 220 41(100), 91(58),
alcohol 202(28), 187(22

C,H ;0. butylphthalide 190 133(100), 105(32),

77020), 144(7)

159(100), 132(44),
104(40). 188(50)
148(88). 161(78),
106(89). 190(83)

C,;H,;0: butylidenephthalide 188

C;H,;0: butylidenedihydro- 190
phthalide (=ligustilide)
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Fig. 2. Mass spectrum of senkyunolide which is a ma-
jor compound in Ligustici rhizoma.
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Fig. 3. Mass spectrum of ligustilide which is a major
compound in Angelicae tenuissimae Radix.
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Table 5. Comparison of constituents identified by GC/MS for Ligustici rhizoma and Angelicae tenuissimae Radix

(% fraction)

Ligustici Rhizoma

Angelicae tenuissimae Radix

Compound Retention time(min.)
S1* S2 S3 54 S5

4-vinylguaiacol 14.24 2.88 4.94 6.28 6.85 5.51
(S.R)-butylphthalide 19.40 17.19 1.44 2.62 2.86 1.14
Z-butylidenephthalide 19.56 77.37 66.91 72.28 80.40
terpenc oil 20.04 4.87 3.84 1.96 3.88 343
cnidilide 20.11 8.82

senkyunolide 20.29 38.7

neocnidilide 20.32 3.66

Z-ligustilide 20.39 8.75

E-ligustilide 21.25 3.15

sesquiterpene alcohol 22.02 6.69

S1: China, S 2 : Choonyang, S3: Jungsun, S4: Suckpo, S5: Youngchun
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