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ABSTRACT

A Study on the Standardization of Ligustici Rhizoma and Angelicae
Tenuissimae Radix including the Comparison for the
Biological Activity on the Active Ingredients

Kwan Ho Kim - Sang In Lee - Ho Cherl Kim"
- Ho Koon Park™ - Jae Seong Rhee™

Major separation for the active ingredients and characterization of cherni'cal properties in
conjunction with screening test on animal were performed in order to analyze and standardize
Ligustici Rhizoma or Angelicae Tenuissimae Radix as an important oriental herbal medicine for
antiphlogistic or an important oriental herbal medicine for antiphlogistic or an anodyne.
Furthermore the structure, composition and contents of ingredients for essential oil in Angelicae
Tenuissimae Radix(Suckpo, Korea) were determined by means of GC/MS followed by screening
test on Z-ligustilide(82%) known as major ingredient as well as butylidenephthalide collected by

HPLC with normal phase semiprep-column.

The total active ingredient in Ligustici Rhizoma from China or Angelicac Tenuissimae Radix
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harvested at Choonyang(Kyungnam, Korea), Jungsun(Kangwon, Korea), Suckpo(Kyungnam,
Korea), Youngchun(Kyungnam, Korea) have been determined showing higher abundant for
three times on the product in Korea compared to that in China.

In addition, the major component in Ahgelicae Tenuissimae Radix extract was found to be
Z-ligustilide(70-80%) which is very different from that in Ligustici Rhizoma containing
senkyunolide(39%6) as major species.

For screening test of Ligustici Rhizoma or Angelicae Tenuissimae Radix extracts toward the
target animal, the efficiency has been shown the similarity on both extracts. Taking into
account the level of ingredient, the total efficiency may be three times higher on Angelicae
Tenuissimae Radix in Korea compared to Ligustici Rhizoma in China.

As a result of present study, it is preferable to distinguish between Ligustici Rhizoma and
Angelicae Tenuissimae Radix for better usage of oriental herbal medicine because of very
different composition and abundant in spite of their similar screening effect.
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Table I. Ligustici Rhizoma and Four Angelicae Tenuissimae Radix Harvested at Different Places
Species Sample Collection season Origin of sample
Ligustici Rhizonma S1 commercial grade Beijing, China
Angelicae S2 Fall 1994 Choonyang, Kyungbuk
Tenuissimae S3 Fall 1994 Jungseon, Kangwon
Radix S$4 Fall 1994 Suckpo, Kyungbuk
S5 Fall 1994 Youngchun, Kyungbuk
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Table II. GLC Condition for the Measurement of
Ligustici Rhizoma and Angelicae Ten-
uissimae Radix Essential Oil
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Table . GC/MS Condition for the Measurement
of Ligustici Rhizoma and " Angelicae
Tenuissimae Radix Essential Oil

GLC(Barian 3400)

Injector : 2507C

Columnn : DB-5(20m X 0.256mm id X 0.25 £ m)

Oven temperature : 80°C-(5C/min)-150C-(4C/mi
n)-2507C(8min)

Carrier gas : He(flow rate : 3.5ml/min)

MS(Magnum Ion trap Mass Spectrometer)

Gas chromatograph : HP 5830series 1I
Column : HP-5(25m X 0.32mm id X O 52 ¢ m)
Detector : FID.
Flow rate: N2 3.3mL/min
H2 30ml/min
Air 300mL/min
Temperature : Injector 240C
Detector 2807C
Oven 100T to 250C at 7°C/min(20min)
Split ratio:100:1
Injection volume:1.0xL
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X-line: 260C

Manifold : 220C

Ionization : EI

Emission current: 10z A
Electron multiplier : 1,450eV
Scan range : 45-450 a.m.u
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Fig 1. GC/MC chromatogram of essential oil in Angelicae Tenuissimae Radix. (TIC)

Table IV. Constitutions of essential oil in Angelicae Tenuissimae Radix

Peak Molecular ‘Compounds M+ Characteristic Ions
Number Formular (% of base peak)
1 C10H15 @ —pinene 136 93(100), 77(48), 41(34), 136(28)
2 C10H16 o -phellendrene 136 93(100), 136(44), 77(37), 121(30)
3 C10H16 8 ~3-carene 136 93(100), 121(84), 136(78), 105(26)
5 C10H16 ¥ -terpinene 136 93(100), 41(96), 69(38), 121(24)
6 C9YH1002 4-vinylguaiacol 150 150(100), 135(88), 107(53), 77(58)
9 C15H24 a -farnesene 204 67(100), 81(76), 93(75), 107(61)
12 C15H24 (t)- B ~farnesene 204 41(100), 69(69), 93(40), 133(213)
13 Cl15H24 7 -elemene 204 93(100), 121(28), 147(31), 204(8)
19 C15H240 sesquiterpene alcohol 220 43(100), 203(96), 187(29), 159(44)
20 C15H240 sesquiterpene alcohol 220 41(100), 91(58), 202(28), 187(22)
22 C12H1402 butylphthalide 190 133(100), 105(32), 77(20), 144(7)
23 C12H1402 buthlidenephthalide 188 159(100), 132(44), 104(40), 183(50)
25 C12H1402 butylidenedihydro- 190 148(88), 161(78), 106(89), 190(83)

phthalide(=ligustilide)
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Fig 2. GC/MS chromatogram of essential oils extracted from Ligustici Rhizoma and Angelicae
Tenuissimae Radix harvest at different places
(S1 : China, S2 : Choonyang, S3 : Jungsun, S4 : Suckpo, S5 : Youngchun)
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Table V. Concentration of Essential Oil in Ligu-
stici Rhizoma and Four Angelicae Te-
nuissimae Radix Harvested at Differ-

ent Places
(Unit : Wt %)

Species | Weight(g) Weight(g) Weight(g)
Lig. . )
e | (SD" 50014| 01749 349
ATngel (52) 50040| 05180 10.35
Ra:r; (S3) 50010  0.4901 9.80

(S4) 50020] 05660 11.32

(S5) 50030 0.4728 945

*S1 : China, S2 : Choonyang, S3 : Jungsun,
5S4 @ Suckpo, S5 : Youngchun
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Table VI. The Comparison of Constitutions Identified by Mass Fragmentation Pattern with GC/MS for

Ligustici Rhizoma or Angelicae Tenuissimae Radix at Various Origin

(Area% fraction)

Compound I_Qetenti.on I;hg:;zg]c; Angelicae Tenuissimae Radix
time(min.)
S1* S2 S3 S4 S5

4-vinylguaiacol 14.24 2.88
butylphthalide 19.40 17.19
Z-butyiphthalide 19.45 0.08
Z-butylidenephthalide 19.56 494 6.28 6.85 551
terpene oil 20.04 487
cnidilide 20.11 8.82
senquinolide 20.29 3BT 1.44 262 2.86 1.14
neocnidilide 20.32 3.66
Z-ligustilide 20.39 8.75 7737 66.91 7228 80.40
E-ligustilide 21.25 3.15 3.84 1.96 3.88 343
sesquiterpene alcohol 22.02 6.69

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

Table VII. Analgesic Effects of Ligustici Rhizoma, Angelicae Tenuissimae Radix and Its Fractions on
Writhing Syndrome in Mice '

Samples Dose(mg/kg, i.v.) No. of animals Frequency of writhing
syndrome
Control - 12 16.00 £ 1.78%
Aspirin 100 9 756 £ 1.33#x
200 9 6.89 £ 1.29+%=x
Ligustici Rhizoma 6.25 9 11.00 = 150
25 9 9.78 * 2.09+
50 9 911 £ 140+
Angelicae Tenuissimae Radix " 6.25 9 11.33 * 2.00
25 9 1044 *+ 0.93=
50 9 944 * (.96%*
Fractions ‘
Ist Fr.(monoterpenes) 25 9 12.22 = 243
2nd Fr.(butylidenephthalide) 25 9 1167 £ 2.02
3rd Fr.(ligustilide) 25 9 8.00 £ 149+«
4th Fr. 25 9 1500 = 165

a) Mean = standard error

Control group was administered with normal saline, All samples were dissolved in normal saline.
Student’s t-test was used as statistical method.
"Statistical significance compared with control group.(” P<0.05, ™ P<0.01, " P<0.001)
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