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A Study on the Content Changes of [3-asarone and a-asarone in Acorus
gramineus According to its Parts, Extraction Solvent, and Fermentation

Tae-Sun Pang', Kyungjin Leel, Inhye Ham', Youngmin Bu', Hocheol Kim',
Jae-Seong Rhee”, Ho-Young Choi*

1: College of Oriental Medicine, Kyung Hee University
2. Korea Institute of Science and Technology

Objectives : This study was to analyze the content changes of B-asarone and a-asarone in A. gramineus
according to its parts, extraction method, and fermentation.

Methods : The change of B-asarone and a-asarone was analysed with GC/MS, IR, and NMR.

Results : In A gramineus, B-asarone and a-asarone in rhizome are 7 times and 4 times more than
those in leaves respectively. And, in water extract of Acori Graminei Rhizoma, B-asarone was reduced
to 77.8%-83.5%, and a-asarone was reduced to 69.4%-72.2% compared with 50% MeOH extract. The
amounts of B-asarone and a-asarone were decreased apparently by 1 and 3 weeks fermantation with
yeast activated solution.

Conclusions : There was a change in the content of asarone pursuant to the medicinal part, extraction
solvent, and fermentation. This result can be used as the basic data contributing to the stability of A.
gramineus according to an appropriate clinical application.

Key words : Acorus gramineus, B-asarone, a-asarone, fermentation
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Table 1. List of Samples and its Compositions

DI80 FP80 DI60 FP60 DI50 FP0

Std” 20% 20% 40% 40% 50% 50%
D 80% - 60% - 50% -
Fp’ - 80% - 60% - 50%

1): a-asarone & B-asarone mixture standard solution (100 mg/L).
2): Deionized water.
3): Fermentation Product.
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GC+= FID7} $&49 Varian Star-3600<, column
< DB-5(30 mX053 mm id, 15 pm film
thickness)& ARSI oH, Fd 2% 100TA
230C7HA 10C/min £52 42319tk Injectore}d
detectord] 2 E5F 230CE  ZFAHsYPoH,
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Y. Alge 2 ulLE FYske, split ratio 1 20
o] zHo BASYL.

8w F489 asaronee B-asarone®} a-
asarone®]2h= ¥ 7HA| o|AAA el A3tk
BEFE B-asaroned a-asaronel® 27t ZA|E %
89 100 mg/LE GC-MSE ARl EA7x
7} B-asarone® q-asaroneS EHlatHTHFig. 1).

a-asarone

B-asarone
Fig. 1. Molecular structure of a—asarone and [3-asarone

1) B-Asarone 24
B-Asarone ZF&

o] GC-MSZ #43}

S0H9|

HE 100 mg/L TEZ ZA}
o] retention time 14.79291 3}

F}= peak”’} B-asarone AlEYS #15t9tHFig.
2, Table 2).
Table 2. Retention Time of Standard, (3-asarone
(100 mg/L)
Compound name Retention time
B-asarone 14.792
Q-asarone 15.503

MS (70eV), m/z
177 (IM-OCHs]")
IR (KBr) vmax 2937, 861 (aromatic C-H), 1607,
1511 (aromatic C=C), 1461 (C-H), 1210, 1037
(C-0), 764 (cis—double bond)

208 (IMI), 193 (IM-CHs]),
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Fig. 3. GC chromatogram of standard, a-asarone (100 mg/L)

'H-NMR (600 MHz, CD3OD) & 179
(-CH=CH-CH3), 3.76, 3.76, 384 (-OCHs), 567
(H-2'), 641(H-1"), 663(H-3), 6.84(H-6)

YC-NMR (150 MHz, CD:OD) § 14.89 (C-3"),
5761, 56.88, 56.71 (-OCHs), 99.48 (C-3), 116.43

(C-1), 11969 (C-6), 12461 (C-2'), 126.09
(C-1"), 14379 (C-5), 15041 (C-4), 15344 (C-2)
2) a-Asarone E&SHo| EA

a-Asarone EF8&9S 100 mg/lL ¥=E ZAS}
=]

o] GC-MSZ #2493} retention time 1550891 3
3= peak’} a-asarone AEYS 15 THFig.
3, Table 3).
Table 3. Retention Time of Standard, a-asarone
(100 mg/L)
Compound name Retention time
B-asarone 14.794
a-asarone 15508
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MS (70eV), m/z
177 (IM-OCHs]")
IR (KBr) ouax 2936, 863 (aromatic C-H), 1608,
1514 (aromatic C=C), 1465 (C-H), 1207, 1030
(C-0), 971 (trans—double bond)

'H-NMR (600 MHz, CDOD) & 183
(-CH=CH-CHs), 3.77, 378, 382 (-OCHs), 6.8
(H-2"), 659(H-1"), 658(H-3), 6.97(H-6)
BC-NMR (150 MHz, CD{OD) & 1890 (C-3"),
56.68, 57.05, 57.42 (-OCHs), 99.63 (C-3), 112.02
(C-1), 12052 (C-6), 12461 (C-2), 12638
(C-1"), 144.70 (C-5), 15047 (C-4), 15251 (C-2)

208 (IM1"), 193 (IM-CHgl"),

o] 83t MAX A gramineus
o Bo 4 24 23
AEE GC-MSE 243 23 43 74 &
¥ B-asarone?} a-asaroned S 7}z 1485.0
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Table 4. Amount of a—asarone and 3-asarone in the Rhizome and leaf of A gramineus

Plant organs B-asarone a-asarone
Rhizome 14850 ppm” 1.49%(w/w) 12.0 ppm 0.012%(w/w)
Leaf 206.0 ppm 0.21%(w/w) 34 ppm 0.003%(w/w)
1): mg/L of A gramineus. liquor obtained by soaking 10 g materials in 100 mL of extract solutions
Table 5. Amount of a-asarone and B-asarone Extracted by MeOH and Water
Compound 50% MeOH Water

Do Korea China Korea China
B-asarone 1006.8 ppm“ 662.8 ppm 1665 ppm 147.3 ppm
a-asarone 10.8 ppm 12.1 ppm 3.0 ppm 3.7 ppm

1): mg/L of A gramineus. liquor obtained by soaking 10 g materials in 100 mL of extract solutions.

ppm, 120 ppmolglen, Yol $FE  Basarone®} a-
asarone®] =& Z47F 2060 ppm, 3.4 ppmlE, B-
asarone S 7o) Qo] oF THY a-asaroned
2 270l 9 ¢F 42 YEPHTHTable 4).

TEW 50% wers > A
A7} B-asaroned a-asaroned] FEEe FARS 7bzb
10068 ppm, 10.8 ppm, =2k 27} 6628 ppm,
12.1 ppme] STt

e B52d9S GC-MSE A3 Ay g-
asarone®} a-asarone?] ¥#-2 Z}7+ 1665 ppm, 3.0
pom(Fig. 16, Table 9), AR Z4z} 1
3.7 ppme] itk

= B2 ve3E3 H|wsty B-asarone
77.3%(F=2h-835%(74h) THAE 3L, a-asarone
247t 69.4%(FAh-722% (3 2E YehRId
(Table 5).
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Fig. 4. GC Chromatogram of fermentation product
Mix ratio : Std. 50% - FP 50%.

(489%), 20 mg/LolA 852 mg/L (42.6%)= 743
Aol FAHUN, 60% EF3F AEL (- asarone
a-asarone®] 22+ 40 mg/LAlA 1736 mg/L
(434%), 40 mg/LolA 1352 mg/L (338%)Z 7
S Zo] #AFA, 50% EFe MEL B~ asarone
3 q-asarone®] ZtZ} 50mg/LolA 3925 mg/L
(785%), 50 mg/LolA 3112 mg/L (622%)E i
st Aol TEE UK Table 6).

Table 6. Concentrations of Asarone after 1 Week

Sample B-asarone(mg/L) a-asarone(mg/L)
DISO 20.00 20.00
FP80 911 852
DI60 40.00 40.00
FP60 17.36 1352
DI50 50.00 50.00
FP30 39.25 3112

g 33Y & FESHS 80% EFs AE
& B-asarone?} a-asarone®] ZFZF 20 mg/LolA
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844 mg/1.(42.2%), 20mg/LolA 643 mg/L(32.2%)Z
g Aol #AHUT, 60% EFT WES B-
asarone¥} a-asarone®] Z}Zb 40 mg/LolA 17.22
mg/L(43.1%), 40 mg/LolA 1465 mg/L(36.6%)E
43 Aol BWAEFYT, 50% EF3 AFZFLS B-
asarone?} a-asarone®] ZtZt 50 mg/LolA 19.11
mg/L(38.2%), 50 mg/LolA 1601 mg/L(32.0%)=
A Aol JAHJTHTable 7).

Table 7. Concentrations of Asarone after 3 Weeks

Sample B-asarone(mg/L) a-asarone(mg/L)
DISO 20.00 20.00
FP30 844 6.43
DI60 40.00 40.00
FP60 17.22 14.65
DI50 50.00 50.00
FP30 19.11 16.01

—*-FP80 : B-asarone(mg/L)
-#-FP80 : a-asarone(mg/L)
“#=FP60 : B-asarone(mg/L)
==FP60 : a-asarone(mg/L)
—*FP50 : B-asarone(mg/L)
9 -*FP50 : a-asarone(mg/L)

st olS 0%, 60%, 50% 7}l
04 [3 asarone¥} a-asarone®| ¥
AR F FESYAS 0% A
-asarone® a-asarone& Z+zZt 20
mg/LAlA 9.77 mg/L 852 mg/LE 51.2%2} 57.4%
7 Aol #EHJL, 3FY Fole 44 20
mg/Lol A 844 mg/Le} 643 mg/Li 57.8%%}
679% 7143 Aogw Jelgth FEIAHAS 60%
A7 1579 3 B-asaroned} a-asarone ZHzF 40
mg/LAlA 1736 mg/L, 1352 mg/LE 566%%
66.2% At Zo| TEHNUL, 37Y Fle 47
40 mg/LAA 1722 mg/LS} 1465 mg/LE 57.0%3}
634% 7HAagt Ao Utk T89S 50%
A7 1Y & B-asaroned} a-asarone 27} 50
mg/LolA 3925 mg/L, 3112 mg/LZ 215%%}
378% A Aol #AHNNY, 3FY Foll= 47
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