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Pharmacognostical Investigation of Acori Rhizomes (2)?
Histological and Chemical Studies of Acori Rhizomes
in Asian Markets
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Anatomical and chemical (essential oils) investigations of Acori rhizomes from various Asian
markets showed that rhizomes commercially obtained from south-east Asia under the name
“shyobu-kon” or corresponding names were of Acorus calamus of chemotype A, and that some
samples in Chinese markets were A. calamus mixed with rhizomes of A. gramineus. Rhizomes
called “shi chang pu (f7&73#)” in Chongqing market (China) were those of A. calamus. A. gramineus
samples in Chinese markets were classified into three chemotypes, A-1, A-2, and A-3, whose major
essential oil constituents were asarone (Z and/or E), elemicine, and methylisoeugenol (Z and/or E),
respectively. The histological characteristics of samples of chemotype A-3 were quite different
from those of chemotypes A-1 and A-2, suggesting that A. gramineus of chemotype A-3 might be a

variant or sub-species of A. gramineus.
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Fig. 2. Relationship between Histological Characteristics
and Major Constituents of Commercial “Shyobu-kon”
O: asarone, @: asarone+tsesquiterpenoid, A :
elemicine, V: methylisoeugenol (see also
Materials and Methods) .
i" 7™ Distribution area of A. calamus in Japan,
: distribution area of A. gramineus in Japan,
() : distribution area of A. calamus in Asian

markets.
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m X (.32 mme, column temp.: 90°C—220°C, 5°C /min, inj.

acetone |Z A% L,

temp.: 250°C, sep. temp.: 230°C, carrier gas: He 1.2 ml/
min, MS: JMS-AX5.
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Fig. 3. Relationship between Histological Characteristics

and Major Constituents of Commercial “Sekishyo-
kon”

O : asarone, @: asarone-tsesquiterpenoid, A :
elemicine, V: methylisoeugenol, ¥: methyli-
soeugenol+sesquiterpenoid (see also Materials
and Methods).

/"777: Distribution area of A. calamus in Japan,

[ : distribution area of A. gramineus in Japan,
(C): distribution area of A. calamus in Asian mar-
kets, (__): distribution area of A. gramineus in

Chinese markets, | i:distribution area of A.

gramineus var. ? in Chinese markets.
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1. a7 RELVUKEBLHRT 2HER

Tasre [IIZ > 3 7 7HR 8 b & U o K i e o UK &
RY. WDz, A. calamus & L THER e H ARSE W
@ —> & chemotype (A, B) & U114 & BEh AT
Ak B & (GURE 84) Sl Bio#LEK % R L 72, H B v SR AT
JERr T i, Z-asarone # £ & L, MHERORKE
FEDYT6 pm, MR 2 R 5 KM o 1118 T,
AAPEL 37 7DFNIC—FKT 5 A Zasarone T & (3
2% T EF, BZ 5L T A2V EE BN 2 REERS
#66%I &4, Z47BISIEWA,BORAE (M) &
Zz2binb,

SRR E LKBET o 7THES &R 1~22) 13, §
N Zasarone # £ LTEY, G/ 8—vIidHA
BEDZ A4 7TAIZE L —3L (Fig. 4a), *72NEEREL M
R 2 2§ 5 R MR AT 10E D b DA (DD
Rond, AARBE A. calamus ¥ 131T—3k L 72 (Fig. 2).

akF 53, 54, 59, 60 LiMboodETHEM OKEH) (1,
W2 REAT H ASREE o &P & 1313 —2& L, &K s L T,
MEHER DI R ERES5~ 111 pm, FAZME 2 RS 2 &k
TR~ 1T O &I A5 L 72, 2406 IZERIC &
Z-asarone % FH45 & 9 % & FHEEIC EPI, SHY, PRE #w»
THLDEAXT AR S TWBENDTI A 7AD A
calamus TH 2 EHW L T WwE B, $%bb, —HKon
i Ewm T 2540, FEEN L D EEE L THAF
BRI 5 &) 4 2 DB HI#EI £ 0k L, e
WO KELESS~111 pm, HFLREIFR 2 KT 5 ok el
10~ 18M % & 3 7 7OEHPEHICK TEXETHAH
(Histotype I, see Fig. 2, Fig. 6).

HRE TS (BURF 55, 56) 12iF, Fl—w v PN Z
asarone * £ T55 4 7ADL D (55) & LT,
MR REMIC I A, calamus TH HIZL b b T, A X
TN HH % & £ T Zmethylisoeugenol # £ & 5
Lo (656) PRAEL TBY, AMiGmr R - EN s
37 RIBLTVWEZ ERRBL T,

A GREE 57, 58) @5 b 1 &Kk (58) (3, #
T RERY I XY A, calamus TH "), Z-asarone % T
FETEIATANDL 37T EALNDLHLAX TN
el GA TV o1,

Insicx L, #deA TSR GRURE 53, 54) L WEATH
Hmo—&h (GURF 59, 60) (3, MEEZEENYIC L B DT
53 A. calamus T3 7 {, A. gramineus &% 2 72 5% k&
W B b, WA TS G 53, 54) IZMEMER DR
KEFI30~140 pm, HMISHER %2 BT 5 &R M Ia%
7~ 8MDEFHIZH Y, F72%DFEIMESE Zasarone T
3% <, R 7z=n1781,%7 4 Fo elemicine # F

a) ASZ
rd
Q
'—
ASE
sy PRE§ \
El
el |
T 1 L T 1
RT(min) 5 10 15 20 25
v
. ASZ
- /
0 1
’_ —
RT(min) 5 10 15 20 25

TIC

RT(min) 5 10 15 20 25

Fig. 4. Typical Gas Chromatograms of Hexane Extracts
of A. calamus
a) Nepal (8), b) Osaka (Hunan) (34), ¢) Sichuan
(83) (shi chang pu).
ASE : E-asarone, ASZ: Z-asarone, ELE : elemicine,
MIE : E-methylisoeugenol, MIZ : Z-methylisoeugenol,
PRE : preisocalamendiol, SHY : shyobunone, EPI:
epishyobunone.

gL, Fite2AXTNACEHEPELGATWIRD 572,
W R A N T 0 SURS9, 601, MEAE R o ok IE R
140~150 pm, HRAREER % A3 % ek e iiias 8 ~ 9 18
T, Z-asarone % ER4 & (X L T %7 elemicine % & &
(13~14%), b2 X T2 T, ZOFMH
s g — ik db g & i L KT B, s
Wy, WERIEEED & 12 B AR D A. gramineus O
#HPHICAD, Rz, Sk 59, 601, WESERE, Kihpsro
Wi & WAV 7 A, gramineus ThH b &£ 2 Ll b,

A4 Zmhi RE23), MmE S (GRE52), L
Hhigan GREST) 13, WITNLBZ L TAHHE R
bLEREAERS %) DE (56~85%) ZATEY,
A. calamus D F 4 7A, BOEEAE M) tR5ZEXT
=N

AOF e AT L 2Bt S GURE 28), KBRS
(F# 34) 12, Thent+24, MHEELVWMAINL
LOTHY, WzE & LI ALTSES G 22, 52) Ok
BT AEE % & < L CTww 72 (TasLe III, Fig. 4b).

2. EF avRESIUVAEHLHKT 2HER

XL g VIROTHGRITWITNLPEENLNTH 5.
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a) ASZ
/
Q ELE
= N
ASE
RT(min) 5 10 15 20 25
b) ELE
N ASZ
/
o
'_
ASE
sanpilmbini .
T T T F
RT(min) 5 10 15 20 25
C) MIZ
Q
=
MIE
/
. ‘L—m
RT(min) 5 10 15 20 25
Fig. 5. Typical Gas Chromatograms of Hexane Extracts

of A. gramineus

a) Henan-7 (79), b) Henan-5 (71), ¢) Henan-4 (67).

ASE : E-asarone, ASZ : Z-asarone, ELE : elemicine,
MIE : E-methylisoeugenol, MIZ : Z-methylisoeugenol.

20
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-
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Fig. 6. Relationship between Histological Characteristics

and Chemotypes in Acori Rhizome
I, II, III: Histotypes. A, B: Chemotypes of A.
calamus. A-1, A-2, A-3: Chemotypes of A. gramineus.

TasLe IV 2 P)1| 44 & B AT ZE s B & 08 H AR &
D A. gramineus, BEULX L 3 VDOERHRTHLNTW S
T OB AR 2 7R, DU 2 3 B R AT TRk B,
S (GREE 85) 13 H AH KL & & [FBk Zasarone & FEH4 &
L, TAXTN_UHE ST WD, RKEERSZ 7% %
.

ZAUSH L CHSERICIZ A e ) B 5 72D b DR

Lz, BNETEG R 64), IkPEA TS (BUR 65,
66), TTEGEEONTHES GREF 78, 79, 80, 82) X HAGH
¥ gk & A% asarone (ZB X WM E) 2 EBE L, MKEE
eh 5 4 A gramineus & — 3§ % (Histotype II, see
Fig. 3, Fig. 6) 7»%, HAHHERICH~NFEL MY £ F %27
. =)L7usx/ 4 PO elemicine D &A% \» (Chemo-
type A-1, see TaBLE IV, Fig. 5a). 72, W& &IMNTS
i (GAE69~72, 77, 81)iF asarone X 1T EA, b L
CiF # Ll En&E D elemicine # & A4 (Chemotype A-2,
see Fig. 5b), Z 1L & I3 wAFTMIaE L2720 ( 7~ 81
TH DY, TNLMMIIZITE U REEGEFIC 545 L 72
(Histotype 11, see Fig. 3, Fig. 6).

WEATHERO—I G 67, 68) & HEhHdm (b
MAEE) Roll—o v b 3BEFD 2 BEK GURE 40, 41)
13 HAEE A. gramineus ¥ B7x ), DA X 72=170
»% ) A P Zmethylisoeugenol # £l & 56 LD TH
- 72 (Chemotype A-3, see TabLE IV, Fig. 5¢). Z#bH1h
i (RBH40~51, 67, 68) DN, MR % 2
BT BRSO HARBEDA. gramineus & 1TITTE
HH (7~ 9M) THroicHL, EHEFOEHERNTK
BEENIERIZAE C (160~255 um), HARPE A. gramineus
EIEH LI R o 28 IC oA L 72 (Histotype 111,
see Fig. 3, Fig. 6).

F 72, BINATSG, WSO ) HIZI3RE63,
HE68D & ) IC eI 13 A, gramineus (Histotype
) Th 55, £ 2 XTI D preisocalamendiol
(PRE) #2»% )o@ (10~14%) FATVWELDL RS
nr.

W EEETS S GUR 83) I3, ioThisi s &< B
Sy —rRRL, 7x=)178ws2/ 4 FLHL PRE,
SHY, EPIZ r D2 A X T X % £/ & LA
calamus D ¥ 4 7' B&H B WIigMIZiE\v (see Fig. 4¢c). LR
FERE I b Jeicdn kL 72 A. calamus D& (Histotype
D) I2AD, ZNbDZ Ehb A, calamus X HIET 5D
WL ThHhLH) eEZ, ARRHIEER (56%) DRI
ERT R ZFA TV,

EE S L URR

DbkpsBbsrk ki, wEEERSICBWTIE K
EH [AEHE 0% TlRSMNIC BB » ) B
S72LDHREL THMBL Twa Z & 4%8iz 5. RS, 4
FOFAEREFLLTOLDIFKND T L FRI BERELD
EEZ 5,

[EW#R] 23 [KEH] LHRT2L009 5, WH
BEIN TS GURE 59, 60) 13 A. gramineus (7 4 7
A-1), #AcATSES (RE 53, 54) 12 A. gramineus (¥
A7 A2) THhHb, I, [AER]| EHMTELONH B
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Genus Constituent Ch ype Histotyp Sp
dimethoxy ——— methylisoeugenol  A-3 —f"fll-““/-lj b};r-r;";ét_l; var, ';-i
(3.4) ,

henylpropanoid §
phenylprop elemicine (3,4,5) A2 — |l A. gramineus H
trimethoxy { A : i 4
— 1l A. gramineus !
Acors asarone (2,4,5) e

— A. calamus |

! :

sesquiterpenoid B —: | A. calamus

Fig. 7. Classification of Chemo- and Histo-types of Acori Plant

NEEETSS GUR 83) 13 A. calamus TH 5 (TABLE
I, II, Judgement Z:H4).

P EOHRICEDINT, WHTRNDL I ICEET 5.

T TEMD L 3 7 THA IR IE TR T Z-asarone %
BT 54 7TADLNEIAT7TA, BOERAR (M)
NYLNDHT, HARE A. calamus TH 5172 EPI, SHY, PRE
DEAXTNRUEHEFRTETDE94 7B Dz %en
Siz, HET P TENL DI Zasarone ZEVIEFICE
WA 54 7T ATH 555, FETSEMCIZZA 7TAL L
LIZBRAER M) by Rons, LrLwinsil
T EPI, SHY, PRE D& &M1&, EEOKRFEL—7 %
SUEMELIBAWTH » 72 EPI, SHY, PRE ¢4 ¢ ftH &
N - 72 naE R0 1308 GOk 58) b kEE &
— 7 ®5.3%&A TV, 2N LS TIRRE I EREo
L ZAX TR E(bE T CREEE— 718kl 2 &
LEzZ N5, Lo L, Hriestelo s B hSEmFJepmRins i
(B 84) I2BVWTL65.T%DREEL— 7D RENED
T, GLAPEES s 7 7ORBEEZEZ 2L wTHS
=i,

EHREHERPD, tAXTARCHEEETZT Z
methylisoeugenol % T4 & 3 5 k5613, HHARM RERIC
13 A. calamus TH 5%, KEOMEMTICOWTIREED
HETH D,

—%F, X a7, BAENLDEKRE(RLY,
FRFETD 7= N7 s/ [ FOBEIZL > TRD=
2 chemotype #'#% - 72 (Fig. 6).

747 A1 HBAREA. gramineus & A Z- £7213 F-
asarone # £l &35 LT, EMNETHES (R 64)
ZRILDEL DL ZNICET B, %HIici3 Z-asarone
& [MFEE I Easarone # 43Kk (65, 66) °H - 7z,

A7 A2 WL MY XX IMKD elemicine % F K
FETBLNT, FHMIEK T~ 8, KEPOMERN K
KEFEI10~140 pm & M ERIC Z A4 7 A1 L EX B,
A FN TS i %\,

FATAZ. P AMX T2 NT 0L FZ
methylisoeugenol # EB4r &35 L DT, WIEAERKT
Han (GUR 40, 41), WEEAHSHO—E (G 67, 68)

(NEZNEY (-

A TALES AL T7TA23 WEEEYIZTIT—ZL
(Histotype II), & dichb Y XX 7= 7/ 4
@ asarone 3 L < (% elemicine % E @4 & § 5 4T A.
gramineus L Z 2 CLWTHAHH, ZHIIHLTZA 7 A-
3DYLDRBEFENICL KRBT OMERDRKEEL
160~255 umEFEHWICKREC, A7 AL, 247 A2 ki
FEAEDRL > -HBIC AN (Histotype III), A
gramineus DZEFEL L  (ZHFE TH 5 [ REMAE W, ok
FETIE, THE®] QRN E A. tatarinowii Scnott (A.
gramineus SoLAND) (H &) & A. gramineus SOLAND
var. pussillus LevL. (£4%) 1o 2305 N2, 20
B bHETDEIA T A1DLDHA. tatarinowii, ¥
4 77 A3D L DH A, gramineus var. pussillus Tl 7%
Wk bEZ NS, L, BENEZAHZENLDEH
MPAFTEL VDT, TN LOREHZTE Lh - 72,

INbEXLa VRDESZLAXT ARV E2EE LW
B, ZA4AT7 AL, A3DWL ORI PREZE5LH 0 (R
63, 68) BN, EZAXTIL_CDOFEINLT LD 3
7 7R E AR AN DR AR I e N/ W At
HBL 72,

Tx= VN7 ars )4 FELAX TRV IFHEABERD
E R DBDT, T % ZBET 1LIE Acorus J& T P
chemotype (2 Fig. 7D & ) % R#Ic % 5 THH 9.

Z 5 Acorus @K 7 £ FE chemotype [ 0 &= # BE
RICONWTIISHDOTETH 5.

BB OAMIRICUD, EBRMEAREMEL Th g
HgEtkatt, 7 F FMEEER R4, ARk St B
Wb,

51 B X ®
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