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Analysis of essential oils and pungent principles of pericarps of Subgen. Zanthoxylum (6 species,
2 varieties and 1 form) and commercial samples of “Sansho” and “Huajiao” from Japan and China
by GC and HPLC methods showed that Zanthoxylum piperitum and its form from Japan contained
higher levels of limonene and g-phellandrene, and that in ‘Budo-zansho,’ geranyl acetate was the
main essential oil component. Z. bungeanum from China showed higher limonene contents but that
from Sichuan prov. had linalyl acetate as the main component. There were some differences in the
essential oil compositions among strains of Z. armatum var. subtrifoliatum : they might be classified
to two types, according to the presence or absence of xanthoxylin. As regards the pungent
principles, most species showed higher levels of hydroxy-a-sanshool. Z. piperitum and its form contained
a-sanshool, whereas Z. bungeanum showed lower contents. Commercial samples showed essential
oil and pungent principle compositions similar to those of their respective original plants. The total
amounts of both essential oils and pungent principles in “Sansho,” derived from Asakura-zansho
and ‘Budo-zansho’ of Z. piperitum f. inerme and “Huajiao” derived from Z. bumgeanum from
Sichuan were higher than those in other samples. Most of the “Huajiao” samples derived from Z.
armatum var. subtrifoliatum contained xanthoxylin.
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mERE (1] ROBARRE [UAR] 3PERCEARTE
LICEEMEE, e, AR, BhREEXLTCHWLNYY,
F 72 [KEHE Y (#1048 [BR] & TRE
NG, I TIREELIIHERNEETEHOERZ
HLictT 5 AT, FEARKAERE]DED
Zanthoxylum bungeanum, Z. schinifolium, [%1380E HA
WEH | Z. piperitum > ¥ 3 77 & &L Zanthoxylum
JBAEA 1 THE 3 AHE 1 SFED R K U/ INERR & RBREA-EY
CREL, BELL. TabbEARE UMR] mHmE L
T Z. piperitum NDEBRRENREE, Z. piperitum f. inerme
NDLIATTHL TEIFL 2 aw’ e THI7IH g

v DR KRB RE ALY, —F, FEE 16 15
51X Z. bungeanum @ B B R K & Z. armatum var.
subtrifoliatum 7 23> ¥ 3 T DRRK~ KRR Y REH
KA % B0, hECEN T T Z. schinifolium 4 X
FoLaTORBEEVORLNGZ EEBELL. 26
iz, HERE Z armatum var. subtrifoliatum | 1Z¥EIRES
xanthoxylin DA £, R NERAEDTRELwmNAIK, B
SEM ic & 2 ERERICBWT 2 A 7THHFETHZ LR
L7220, [1e]) RO [1IR] OB %71l 5 LT3 %
NZNDOBRYNA L 5T, EAINIETICOVTLR
HT2MESH L, MEXIWTNLFERVEKRICEA

(249)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

RODHWREEZIND Z LD, BBRUERKS DK
AT 7. REOWHMESICEL T3z TICHEAED
2 ag®, THIIH g ORI TN L g
71 REED Z. simulans'® B Z. bungeanum® DK,
TR EHRE I N, FLRFEARTE CHRAREML T
W3 TR g s onTit, NES S ke
BEHEL TS, ELOEIHETED [TEH] DRk
S *L % TR ERE Zanthoxylum BBFEDMEL & & LIRS
LT3, —7%, FBRESICBL T3, &HL7H HARE
ZanthoxylumE 478 2 G, KRB 51 R ERE Z. bungeanum
DENFNATIFIGET 2 FORTERLBEL T2
FHLWIIELICHARICMAINS [TER] TR0 1%
mm & 2 BRI R ERESICOWTLHEL I LT
5. UL, Wk iehic L2l se ¢l B a5 hE
TAEXNTE LT, Zanthoxylum BORE ¥ i3xtkr s
W, F 2, TEREIHY Y g 7 T 0w TSR D &
3N Twiwv, 50z, PEE7 22 3 7I3REE
Wiz R T 2 WM E 6T, xanthoxylin Ao kEiHER
FIZOCTHHFM ARV LETH 2. 2T, ThF
S TUR]) Bk TTeM]) HBROBEIETH 5 2 L HEE
L 72 Zanthoxylum BN L L .z L ¢, HAERY
HEE6E 2T 1 MREIC OV, ETHBREVERRS
DR EEZHLPIZL, FORBHEYWHOHBEL 72 &
HAHRDLERICREL T, shFnz gl 7.

X R 0 B

L EBRHH

FNTE W EREER AR BT 7057 B 3K h i i + >
7 —RIEEWEREE (TMPW)IcAEIn 5,

1. EEHE

i) Z piperitum DC. > 2 377 | BEINEREER AR
FEH R AR, C. Ito 330, 429, 562 (Sept. 25,
1993, Sept. 9, 1994, Sept. 22, 1995), EH B R A,
C. Ito 549, 553 (Aug. 22, Sept. 14, 1995), HLris B
ERES, C. Ito 552, 573, 575 (Sept. 3, 18, 23, 1995),
R EEES, C. Ito 555 (Sept. 18, 1995), E=EK%F, C.
Ito 571 (Sept. 18, 1995), L4~ THiss .

iia) Z. piperitum DC. . inerme MaKINO T4 7 5>
a7 MEKLEAFEE, C Ito 583 (Aug., 1995), Ik
BESRER, C. Ito 548, 554 (Aug. 25, Sept. 14, 1995), &
I BE R SER K2 3SR MR K AR B, C. Ito 434, 494
(Sept. 10, Oct. 27, 1994). DI b4~ Tz,

iib) Z. piperitum DC. f. inerme MakiNo ‘7" F 4> o
a v’ Mk B A HE, C Ito 450, 580 (Aug. 25,
1994, Aug., 1995), & ILBEFEEIKZIELEH B KM
W&, C. Ito 435, 546, 566 (Sept. 10, 1994, Aug. 24,
Sept. 22, 1995). LB ~CHisEs,

iii) Z. bungeanum Maxiv. : (FHE) MWIEEE, G C.
Zhou et al 90112, 90113, 90115 (Sept. 3, 1990), HH
HBEE, G. C. Zhou ef al. 92032 (Aug. 30, 1992), LI
EZWE, G. Y. Zhong et al 463 (Aug. 8, 1994). (HZA)
BEINERER A2 EZHMEBEEBEWE, C Ito 482
(Oct. 14, 1994). LLE§~THE 5.

iv) Z. armatum DC.: Fs— )L (BbE R,
et al. 416 (Aug. 13, 1983).

v) Z. armatum DC. var. subtrifoliatum (FRANCHET)
(HA) BILERERREIRY:
TR B S A RE R (B dn) , C. Ito 490, 541, 563 (Oct.
27, 1994, Aug. 24, Sept. 22, 1995). (hbE]); type A) #
BME%M, D. W. Shi s.n. (Oct., 1989), type B) i
EEIE, G. C. Zhou ef al 92092 (Jul. 30, 1992), F&H
B, G. C. Zhou et al. 92051 (Aug. 3, 1992), RESE,
G. C. Zhou ef al. 92016 (Aug. 3, 1992), EN&E 1L, Y. P.
Liu 358 (Sept. 9, 1992), RZEHE, Y. P. Liu 367, 369
(Sept. 20, 1992). DL EHERERZTXTHER. 48, HE
FEITHTHR'® & FREIC xanthoxylin # 2L db D% AT (7,
BEUVLDEBIAL T LT

vi) Z. simulans HANCE | B | BER} RIS 3L R R
KM EGE S, C. Ito 336, 422, 478 (Aug. 5,
Sept. 29, Oct. 13, 1994).

vii) Z. acanthopodium var. timbor Hook. f. . U4

HIZ (F4:4), G. C. Zhou et al 92092 (Aug. 4, 1992).

T. Namba

KiTAMURA 7 2% > 2 37

Vi) Z. piasezkii Maxiv. © VU TN B (P45, Y. P.
Liu (Sept. 13, 1992).
2. £FEPE HAE[URHHS (4.5), dEEE

W OEmSEm 175). SHBHHOAFE AFHEA,
TMPW #-5 R O BB F IR0 & 2 e RiIT

3. ﬁﬂ;ﬁ;&o)&
To&MTHREL 2.

1) XS B L REORE 2B, FORE
0.1gic~d %> 5ml #hz —&KHELIEE, WHkr 2>
T 74N —THEBL TCGCRAREE L. g
Bl 288 2 gic~%9>10ml #n 2 FEic a8 L
2. B, XV UAERIEmEIILACRAL e}
WRE = EIRTZEFBEINTVBOZ Ehb, ~XH
> W EER TRETEAT % AT L 72,

i) FEBRBS B L 2Rl 1glc 7o kLA
Sml 22 —BIHBRLIES, WEE A TIF7> 7 40—
THEBEL THPLCHSER & L2, HiEmizemiL 288
0.5gi27 vk N50ml 202 RIAEICTREBLL /2,

4. GCo#r 2 & : Shimadzu GC-14A; 7= | 57—
7 AUEESEE | Shimadzu C-R7A, o4& # 5 4 0 G-525
A =T Fa2—7HF4 (1.2mm ILD. X40m) ; # 5 LB

KHLWDFHEEBHEICL TU

(250)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

R A ||

Fig. 1-1.

Fig. 1-2.
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GC Profiles of Standard Compounds (1-14)

Column : G-column (G-525), 1.2 mm X 40 m, column temp.: temperature isothermal at 50°C for
10 min then programmed at 3°C per min to 80°C for 10 min and 2.5C per min to 130C and
5°C per min to 240°C, detector : FID.

HPLC Profiles of Zanthoxylum piperitum f. inerme (Budo-zansho)

Column : Shim-pack CLC-SIL (M), 4.6 mm X250 mm, column temp.: 40C, mobile phase: #-
hexane-isopropyl alcohol (20 : 1), flow rate: 0.8 ml/min, detector : UV (275 nm).
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Fig. 2. Comparison of Zanthoxylum Species Shown by GC Profiles
A: Z. piperitum (Sansho), Bl: Z. piperitum f. inerme (Asakura-zansho), B2 : Z. piperitum f. inerme (Budo-zansho),
C: Z. bungeanum, D: Z. armatum, E1: Z. armatum var. subtrifoliatum from Japan (Fuyu-zansho), E2-E3: Z
armatum var. subtrifoliatum from China (2: type A, 3: type B: these types were classified on the basis of the com-
position pattern), F: Z. simulans, G : Z. acanthopodium var. timbor, H : Z. piasezkii.
Column: G-column (G-525), 1.2mmX40m, column temp.: temperature isothermal at 50°C for 10 min then
programmed at 3°C per min to 80°C for 10 min and 2.5°C per min to 130C and 5C per min to 240°C, detector : FID.
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Joliatum > A 8 47", Z. simulans, Z. acanthopodium var.
timbor, Z. piasezkii % B> 7% T hydroxy-a-sanshool
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Fig. 3. Comparison of Zanthoxylum Species Shown by HPLC Profiles
A: Z. piperitum (Sansho), Bl: Z. piperitum f. inerme (Asakura-zansho), B2: Z. piperitum f. inerme (Budo-zansho), C:
Z. bungeanum, D: Z. armatum, E1: Z. armatum var. subtrifoliatum from Japan (Fuyu-zansho), E2-E3: Z. armatum
var. subtrifoliatum from China (2: type A, 3: type B : these types were classified on the basis of the composition pat-
tern), F: Z. simulans, G : Z. acanthopodium var. timbor, H: Z. piasezkii.
Column : Shim-pack CLC-SIL (M), 4.6 mm X 250 mm, column temp. : 40°C, mobile phase : n-hexane-isopropyl alco-
hol (20 : 1), flow rate: 0.8 ml/min, detector : UV (275 nm).
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