The Japanese Soci ety of Pharnmacognosy

Natural Medicines 51(3), 259-264 (1997)

a7, €% avRICATIEESZMHE (D

A A Acorus calamus & XU A. gramineus iRED
B E S L U HaKR S

BIRKFEER

Pharmacognostical Investigations of Acori Rhizomes (1)
Histological and Chemical Studies of Rhizomes of A. calamus
and A. gramineus Distributed in Japan

Naok! SuciMoTO, MAsAYUKI MIKAGE, HiroMt OHTSUBO,
Fumryukl Krucul and YoSHISUKE Tsupa*

Faculty of Pharmaceutical Sciences, Kanazawa University,
13-1 Takara-machi, Kanazawa 920, Japan

(Received September 13, 1996)

By anatomical and chemical investigations of Acori rhizomes collected in Japan, the followings
were clarified. (1) Anatomically, Acorus gramineus and A. calamus were clearly distinguished from
each other by plotting the maximum number of parenchyma cells around an intercellular space
against the maximum diameter of fiber bundles. (2) Gas chromatograms of essential oils of A.
gramineus always showed peaks of phenylpropanocids mainly consisting of Z-asarone, but did not
show any peak of sesquiterpenoids. (3) In the case of essential oils of A. calamus, two chemotypes,
type A (consisting mainly of Z-asarone) and type B (consisting mainly of a mixture of sesquiter-
penoids), were observed, with some being their intermediates, but they all contained peaks of
sesquiterpenoids. Thus, A. calamus and A. gramineus were distinguishable by the presence or
absence of sesquiterpenoids in their essential oils.
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# + £ %} (Araceae) @ Acorus BAEMIL, HRMRE
WTEMICHEINTEY, PEEZETIE MEAERE]Y D
E&ic B n&BTcE s N, %, 805, BEEL

FIZHWD L3N, iAW ERY L LT Acorus
calamus LINN. (3 3 77) B & U A. gramineus SOLAND (-
X3 7) BHThHLN, PEAFHRTIIRTEC [AE] [K
Bl #EHC [AEH#| D&KL 525D, BEbd
Eontg clEwmE] #3254 it A. calamus, [ HER ]
EHT AL DL A gramineus DFNFNBETH B LR
NTW3, TN T 2 —F Tk A. calamus DIRE%, ¥,

REESE, EwbEE By o0, BEKE, METR, @/, /b
ROTHZEICHBALTWBEY, F/2, 3—a /3Tl
sweet flag D&M TEBE L &1, Bkld, MEAR, ¥
BhAI NG EOBRBICHABALTENY, TOKMHMIL
calamus oil ¥ LT, EIZTNLI—NLEKENDEFIZCHNT
W3Y FEAFTE (HER] 3, S Ek #8, B
mEL PN, £z, HBY, S bI L HE, BELY

AREsERR s 3 h, snicREtEsERRICHWL
LZNDATH S, B, MHFIZIZEAEGHEH, KETST
EHPLMAINTEY, FHBWARIZ [BEHR] 0kvs
%\, HgICiE, B%, BEPDAZ10 cm ALIC Y > Tk
L7z, 7v—2RnDbnsf@ELTBY), —RLT
MEDXFNZ D> EEHC, WMELIIREL T 5 HEEI EV,
ZHEILERLL, AL s TEREXI Y
OIREDONIIERIBANE L RET 2 L L biz, mHiICiR
ERERICHENREL > THE> TWwad Z 2 8EL T,
MRS HERICOWTY, B LLRRINTS
D, BHLLPIZEEPERAENL NI DN, A
gramineus |3 Z-asarone (1Z) &% &Lhs, A. calamus
|3 Z-asarone (1Z) # £5ks & 3 % 4 D D Zmethyliso-
eugenol (32) b &L LM~ TW 3, —F, KEVIC LT,
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A. calamusiy, PEXIC L - THBBSHER» KECEY
D, A>F2IEILHETETCTEEENLINIZ, Z
asarone (12) #EW5 & LMBOBRSERIZTEAETET W
AY, F—0 woPEN Y NI|L, Zasarone (12) 213 LA XS
FT, TAXVEOBAWTHLEEINTWE, 5T,
P EMAEOKRICRS T, o 3 7 7O
LICHBLERDOH B ETFRIE N,

22T, AT, MAERLARBICERT 200X
B LT, FTHAKEHENS s 778LUtXx 3

TARED IR RE & R MBS D W CREMIC ARG L 72,

Z DR, MBEBDOKBEMEFOLENEE LT, &k
BEPENLIBLIFERE RIS L, 72, MRS
DWTIIRHAED 3 V7320 ) nid s D
x5tk bHY, HAMINCIE asarone ¥ EFDET B I4 TA
&, asarone EBHIMEC B A X TA_CEZFERS & T
584 7 BD>% chemotype I23 &1, % iFz2n_
DNRAEH M) tALT I ENTER, T2, ILF¥5HE
HENCIE, a v 7B STRAXTARCVEIrTEND
ZET, TNLEE(TELVLX T 37 EHBICKAS
ez,

£ B # H

TROEREMBRAEYE THEE, L LI3F0E
WCHET AL 7 ~10HICREL, EBMRE L, ¥
TORKBHIGIRKRER LI ERERE L L CEPHEE D
BHRE (KANP) BB INTWw5, () HOBSIIARH
RICBITHEMETE, [ ] NOBFIIEARESLTT.
LIF, K¥EZNADL DT LFHEREWER THOFER TH
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Acorus calamus LiINN.

(1) KBRFERIA, Aug. 1994, [9401]; Osaka C. (2) &
K%, Sep. 9. 1994, [9402] ; Kanazawa U. (3) A)I| &
SIRTFHHAT B E S, Jul. 16. 1994, [9403] ; Kanazawa.
(4) ANRILPETAH LB 4, Jul. 10, 1994, [9404];
Yamanaka. (5) Jupbk2:. Oct. 1994, [9405]; Kyushu U.
(6) MFFBEAY. (FEEM | TOHE v X T3] B 48)
Oct. 1994, [9406] ; Kobe-Gakuin U. (7) #: I8 7K.
CGREE & - AR B AR 2 19934E 510 $74E) Aug. 22.
1994, [9407]; Shizuoka U. (8) fERIAY:. (GRiTqm . M
NBRFERIEIETER 2> & DRIEMKR) Jul. 28. 1994, [9408] ;
Setsunan U. (9) II&EHHEEX AERER. Aug. 1. 1994,
[9409] ; Sendai-1. (10) fili s Wi AFIH] = KERE S, Aug.
1. 1994, [9410]; Sendai-2. (11) itk Aug. 1. 1994,
[9411]; Tohoku U. (12) #EBXFEAY:., (HEd @ L3k
b L DERFERR) Aug. 6. 1994, [9412]: Tokushima-Bunri
U. (13) BlLERZERIK2E, Aug. 1. 1994, [9413] Toyama
U. (14) & HBHIL K%, Aug. 1994, [9414]; Nagoya CU.

(15) FBREIARZ. Aug. 1994, [9415]; Fukuoka U. (16) &
I EE (KEBNBEESR). Jul. 29.1994, [9416] ;
Fukuyama. (17) dbiEEER A, Aug. 1. 1994, [9417];
Hokkaido HU. (18) 4t # & k2. Oct. 1994, [9418] ;
Hokkaido U. (19) db B k2% Jul. 11. 1994, [9419];
Hokuriku U. (20) RE)ZFRE¥E, (Fdm @ 7R
26 DBEEK) Aug. 1. 1994, [9420] ; Mukogawa U.

Acorus gramineus SOLAND

(21) KBRFERIAY:. Aug. 1994, [9421]; Osaka C. (22) A
MRS IRHEREAET B AR, Jul 1994, [9422]; Kanazawa.
(23) &RKEE, Jul. 1994, [9423]; Kanazawa U. (24) ##
PRI, (FEE& D NPl BAER) Jul 27, 1994,
[9424]; Kobe PC. (25) #F¥Bbs k%, (g | TEER
LARET =310 B £=4) Oct. 1994, [9425]; Kobe-Gakuin U.
(26) BpRARSIREE, (GBisgdh - B/ NE B EK) Aug.
22.1994, [9426]; Shizuoka U. (27) 1EiA%¥:. (B
TFEREZEMZFM ALK Jul 28. 1994, [9427];
Setsunan U. (28) il & HHEXEL B4R, Aug. 1. 1994,
[9428] ; Sendai. (29) HILKRZ. Aug. 1. 1994, [9429];
Tohoku U. (30) & ILERZERAY:. Aug. 1. 1994, [9430];
Toyama MU. (31) ZEBHIY A%, Aug. 1994, [9431];
Nagoya CU. (32) fBRiKk2E. Jul. 1994, [9432]; Fukuoka
U. (33) f@Iuk2. Jul. 29. 1994, [9433]; Fukuyama U.
(34) db¥gE A, Oct. 1994, [9434]; Hokkaido U. (35)
JbkER, Jul. 11. 1994, [9435]; Hokuriku U. (36)
N FK%, Aug. 1. 1994, [9436] ; Mukogawa U. (37)
JUNKREE, Aug. 1994, [9437] ; Kyushu U.
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1. AP EEFMERE

a) BORE A. calamus & A. gramineus i, #h 5D
ELBEEINE, hRCEREL -GBS B2 (A
calamus), Zx\vb (A. gramineus) 12 & > THEBIZXFI X
) 50,

b) ABHEE FEOEH, LTEEZHEEL EKIZOWT,
REONE, MMEOME, HUMIC BT 2 NETHES 2
TasLe Lic R AEHICOWTEHEL Kk L 7.

2. EHR2OSH

a) GC/MS 4#F TR DTS | T Y
#RIELIBELZZRC1EAMUEREL, 2900.5~1.0
g % hexane TR AL (2 REfIX 2 [|), MHHEE2E
L O 28E% BEE —30C CHERE. Th L0
mg/ml 2% % & i acetone ICIEML, TR E L7,

E— 7 ?OEsE : Chart 1123 Y 8FEAMSICOWT, %
»E7)—GCIzBIT2HEERM RT) Bluorexzx~
7 b (MS) 2R E L CRIZELZ, 372, XX T
N2y (5), (6) KDPWCRAR 2LV EE /v~ rF
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asarone (1Z, 1E) elemicine (2)

Z-methylisoeugenol (32)

S v oy

preisocalamendiol (5)
Chart 1.

shyobunone (6)

epishyobunone (7)

Major Constituents in the Essential Oil of Acori Rhizome

methyleugenol (4)

Tasle I.  Anatomical Characters of the Rhizome of Acorus calamus and A. gramineus

Elements Acorus calamus® Acorus gramineus
Diameter of rhizome (A)
Long (mm) 4.5-22.0 3.5-9.0
Short (mm) 3.4-18.0 3.0-8.0
Diameter of central cylinder (B)

Long (mm) 2.0-12.5 1.8-8.0
Short (mm) 1.5-9.0 1.1-2.5
B/A 0.38-0.71 0.23-0.94

Specific gravity <1 >1
Corky cell ——+ ——++
Cortex
Parenchyma cell [short (xm) Xlong (um)] 35-60%X50-75 35-55 X 40-65
Oil cell (um) 45-90 50-75
Fiber bundle
Diameter (uzm) 60-100 100-155
Crystal (—=)-+ +-+++

Vascular bundle
Diameter [short (um) Xlong (xm)]
Fiber bundle and vascular bundle
Number of bundles without vessel
Number of bundles with vessel
Number of parenchyma cells around an intercellular space
Central cylinder
Diameter of vascular bundle [short (ym) Xlong (xm)]

120-310 < 110-540

105-250 X 145-290

27-444 140-402
8-162 16-67
4-18 4-10

120-400 X 205-700

145-350 X 190-395

Fiber bundle (=)-++ —-+
Number of chromosomes (2#) 44 22
) 46 samples were investigated. ® 16 samples were investigated.
7 4 —THEBL, 'H-NMR THE 22 L 7. B L 72,
EEADER | ARHAMK 1 ul % LIT 0 54T GC/MS
K RRHLUEE

S ET, E—/7EEEIERINVEEZELL 2.

SIS B L 8% GC: Hewlett Packard 5890
II, column : HP-5 (crosslinked 5% PH ME Silicone), 30
mX0.32 mm, column temp.: 90°C—220°C (5°C/min), inj.
temp.: 250°C, sep. temp.: 230°C, carrier gas: He 1.2 ml/
min, MS: JMS-AX5.

3. FEEOHE

%4 2 mM  8-hydroxyquinoline iF#ICEL, ZiRT
URFRTE L, =&/ — 0 BB 3 1) BEEANT
FETURBEEL 2. BEL 2Rm%, 1.0% cellulase
R-10 (#E{L# T %) &0.5% pectolyase Y-23 (Sigma) Dk
# (pH5.5) T, 37C, 3057MBERAEE, X714 77
Z b TREL, 2%BEEEA VLA RHWTRA, BHET

1. AP REErES

B, A. gramineus & A. calamus DIREIL, FIEDEE
HROHEGERONE I ST 25 0, F ORI
WHREHET LI LT, FN6DuWEE MBI XS
ENDEINTERD, L LANE, BRSO FRITHEE
PHEAEL R, WELCITEA SR TREMITIE X
CHUVERDBMER D BEE; RS, s imEE X
BT B HEIE L 137 b > 72 (TaBLe D).

AL L AR, BEORBREBICH L) DENDS
H5 (WTNOBEERLEFFEIAR) 26, REOERE
ZRILHETETRTCHEBARSEZ VDL DENALN
72, La L, BEicHRZEOREEH (EYEOmE— .G
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Fig. 1. Relationship between Number of Bundles (Fiber+
Vascular) in Cortex and Cortex Area
O, A. calamus; @, A. gramineus.
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Fig. 2. Relationship between Bundles (Fiber+ Vascular)

and Their Density in Cortex

O, A. calamus; @, A. gramineus.
HOEM), #HtdicERhiciit 28T & 5 ROBE
70y by ek, MEELKBEMEE, SR TR
DRI BT M EH L1, A. calamus Tl y=
1.47 x+30.94, A. gramineus Tt y=3.85 x+152.63%
oA L7z (Fig. 1).

Fr2, RRBICBIT 2MER L BHEROBBNERE (E%
n/mm?) 3, A. calamus TiZ1~4 X 2/2Th DI
L, A. gramineus TIZPINENIER ICEEELBEKIZD 5
LOD, 13125 ~12X2/zn&EHEICH ), BEOFHENE
EREICH T A b - 72 (Fig. 2 Blh). 72, MR
EHEERD ) LEEZES LOnBRBIINT 5, BE S
bWy DDBENI (Fig. 2 #tsh) 3, A. calamus Tit
#12 2H0IC1.5~ 6 DRWEBIC O T 5 Dok L T,
A. gramineus TiZ, 4 ~11.50&HIZL /L. L
L, ZoOBFE» LWELZBEBICXINT 20,4 ) HEET
H5,

omao
oo o
0 oom
moarm
0 aom
oooom
om
oMo
® o o
(1 ] L]

—
(4]
1

around an intercellular space (No.)
o
L

Maximum number of parenchyma cells

51— T 1 T
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Fig. 3. Distinct Anatomical Difference between A. calamus
and A. gramineus in Japan
O, A. calamus; @, A. gramineus.

DWT, FEKIZ DV TEBHRDMHER NI KBS 2
Bz, MM 2T 5 RAFMiag * Mtz 7o b
5 &, MHERNORAKERIZ, A calamus H%55~110 um T
HBDICHL T, A. gramineus H100~155 gm TH ),
FORRR % R ¥ B oMM s, RiES11~18ETH %
DIZXF L THEEHF 8 ~1MET, 777 LmfEI3EL IR
Tofz@EIcam L (Fig.3)., T4bb, ZOHENH
BE2XNT2FERE L TROLMET, #BLTHD UM
nrz,

B, 4ERAEL RO EREIZ, A. calamus Tl
T 2u=44, A. gramineus T3 TXT 2n=22T%H -
72, E£7:, FEZHHOMEKHICBIT X6 D% LpEME
DEEEIIEBDLNLh -T2,

2. BER S

DWT, FEARDOREETRE S IOWT GC/MS Iz k
N#REF L 72 (TasLe IL, III), Fig. 4 ic BBy 7c 7 a< b 75
LETRTY.

A. gramineus T3, BMMZRIC 1 ~ 4 % 2 ESHFA2 LN
72h%, §XTHtasarone (1) DE—7 DA EZRL, OB
SFITERTELBETH -2 (Fig. 4a). Asarone it % ¢
Dh Z-EH80~98% % G725, WEEREARES (R
¥25) Tz Z: E=2.7:1 ¢ EROEEIHREKIC NG
B 7z, BER & L Tt elemicine (2) #3812 1 ~ 2 %5
EHEand (Taptell), XX F L2 8 (5~7)
Be{mHInith -7,

T LT, A. calamus DFEMEEIZ, 1.4~6.8% &
D VEEL, 722 DEAAMBIZ I3 A. gramineus & k&
CELBLDDHLNIZ, ZNLIBZEERRIZKRD 2 B4
AN 3 (Tasie III, Fig. 4b, 44d).

ZAT7A A gramineus L DY —> T, FELT
Z-asarone (1Z) v — 7 %57 (Fig. 4b). ZB I UV E
asarone YIS X X T2 85, 6, TOE— 7 % ¥z
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Tasik II. Compositions in the Essential Oil of A. gramineus from Various Localities in Japan

Constituents (%)

Yield of

Sample No.® Collected place 2 Z B essential oil (%)
23 Kanazawa U. 1.0 96.8 2.2 2.1
27 Setsunan U. 1.2 96.2 2.5 2.9
31 Nagoya CU. 1.3 96.0 2.7 2.8
21 Osaka U. 1.6 96.0 2.5 3.5
32 Fukuoka U. 0.9 95.9 3.2 1.8
24 Kobe PC. 1.0 95.5 3.5 3.9
28 Sendai 0.8 95.2 4.0 1.2
29 Tohoku U. 1.2 94.9 3.9 1.8
22 Kanazawa 1.5 93.5 5.0 1.7
26 Shizuoka U. 1.7 90.4 8.0 1.7
30 Toyama MU. 1.7 89.5 8.8 2.2
37 Kyushu U. 1.0 85.2 10.3 2.2
33 Fukuyama U. 1.1 79.0 9.2 1.2
34 Hokkaido U. 1.0 78.3 12.9 2.6
25 Kobe-Gakuin U. 0.8 68.7 25.5 2.5

8 See “Materials.” ® Structures are shown in Chart 1.

Tagie III.  Compositions of the Essential Oil of A. calamus from Various Localities in Japan

» Constituent (%)® Yield of
Sample No. Collected place GC peak type 3z 7 6 5 s Z {E Others  essential oil (%)
16 Fukuyama A 0.7 0.7 1.2 1.4 1.2 92.1 2.3 0.4 1.9
1 Osaka C. A 1.2 1.8 2.2 1.7 3.0 85.7 2.6 1. 3.3
20 Mukogawa U. A 1.0 2.1 2.7 1.7 2.5 85.2 2.7 2.1 5.7
6 Kobe-Gakuin U. A 06 1.0 1.4 1.9 783 10.0 6.8 1.4
12 Tokushima-Bunri U. A 29 33 48 1.7 62 7.3 1.8 3.0 4.8
8 Setsunan U. A 1.7 5.1 45 1.6 54 647 6.1 10.9 4.8
13 Toyama U. M 9.0 123 25 165 48.7 3.3 7.7 2.8
18 Hokkaido U. M 1.1 6.7 10.7 153 40.8 6.1 19.3 3.1
7 Shizuoka U. M 0.6 8.0 14.0 17.7  40.3 8.1 11.3 4.5
4 Yamanaka M 1.1 8.8 10.4 2.2 15.2 39.3 13.8 9.2 6.8
11 Tohoku U. M 3.3 87 14.1 16 163 34 79 12.7 5.9
19 Hokuriku U. M 1.5 8.0 114 1.6 24.4 33.7 1.4 18.0 4.8
5 Kyushu U. M 4.1 7.1 1.8 9.4 325 10.7 34.4 2.5
9 Sendai-1 M 6.4 87 11.8 2.4 19.3 32.3 9.3 9.8 2.7
3 Kanazawa M 0.9 101 115 2.6 28.9 30.6 2.6 12.8 5.8
10 Sendai-2 M 11.3 9.4 124 2.1 13.9 30.2 8.0 12.7 4.4
15 Fukuoka M 8.5 15.1 15.7 28.2 4.1 28.4 8.0
14 Nagoya CU. M 10.3  15.2 3.7 18.8 23.5 2.1 26.4 4.9
17 Hokkaido HU. B 1.6 10.7 14.3 2.2 34.9 8.1 4.1 24.1 4.8
2 Kanazawa U. B 76 12.1 221 0.7 228 6.0 2.6 26.1 3.8

2) See “Materials.” ® Structures are shown in Chart 1.

HEoTwaY, FNbLIBE{ TLREISKEBL TV, K
ST 7ae M FILZEMTH D,

% 4 7B . ZAsarone (1Z) &&I3ME< (<15%), EB
I, preisocalamendiol (5), shyobunone (6), epishyobunone
(7 ZREDERAXTUVETH 5, Z-8 L f Easarone
LI#Hiz elemicine (2) % Zmethylisoeugenol (32) 7t &7
phenylpropanoid ¥ # 4 A TBN, HiEL /a7 7
s%&m7Y (Fig. 4d).

Z02oURDL DR, MERRBEL -2 (M) %
L, asarone #20~50% (F& LT 2) BEZ U, ki
DEZXTNRCELA~50%EAH, BL 7=t 77
Li3¥EHMETH S (Fig. 40).

INLNI AT ENFEEREOBICIZE R LD -
72hs, Z47AIR, OE (FER12), HE (B816), T
wEE (KE¥1, 6, 8, 200 N A. calamusizA o
(TaBie III), ZAIZBER LD OB BES 39 77T DR
BRI T 5. K5 4 73 A. gramineus & ALY
%5, MEESELTS, 6, TORAXTLVEEE
DETA. gramineus L XA EN 5B, &8, BHLYIIZ
asarone (1Z) 123K ¢ HiZr & L T Zmethylisoeugenol (32)
EHIFTnEY, SRFBLIPRET LA TATRTOKk
i2onT, BEBIZKREBENENDATH- 7,

54 7B A. calamus i34tk (Eft2), JEEo—E
DL (RELT) DAICA Lz (Tasie II).
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Ela) A. gramineus 1z b) A. calamus 1z
] Type A
— 1€ 25) 1E
wed AV med v S
RT. 5 10 15 20 25 RT ) 10 1k 2 25
Je) A calamus 1z Jd) A calamus S
] M) 1 Type B
7] 5 -
p 7
] .
] 6 7
. 1€ ]
] ]
TIc] WAL T _ ‘ ‘
R.T. 5 10 15 20 25 RT. 5 10 15 20 25

Fig. 4. Typical Gas Chromatograms of Hexane Extracts of A. calamus and A. gramineus
Samples: a) Kanazawa U. (No. 23), b) Fukuyama U. (No. 16), ¢) Sendai-1 (No. 9), d)

Kanazawa U. (No. 2).

Peaks; 1E: E-asarone, 1Z: Zasarone, 2: elemicine, 3Z: Z-methylisoeugenol, 4 : methyleugenol,
5 : preisocalamendiol, 6 : shyobunone, 7 : epishyobunone.

FOMNELIL, ED 20054 THORAETH - 712,
FNRERSES (RE5) LIRS TH 24, Rz~
B DA KEERS BH LA XTARY) #34%E
LI EEREE LTz (Tasie IID),

ZDEDIZHARE A. calamusiz |, BB 5L AT,
phenylpropanoid (asarone) # £ ¢ T2HD (547
A) & sesquiterpenoid # ERFETBILN (F A 7B) D
2 D7 chemotype 2% 1), EERD L DI T4 7ATH
27z, A4 7B —EIcA LN 55, PRIETIZIZ
EAEDRZENLDBRAT(M) L2k INLMERAICH - 72,

Phenylpropanoid & sesquiterpenoid i, 4 & Bk H
EXBRLDNT, SAT7TAL A TBOECIHICETH
ORBBRIBIC L 2 2\ L N3, L AL »DRIBIE
fbicEL T3 %2 515, Wulff & Stahl'V g, 3—
2y ¥ A. calamus DEEAEE 2n=24, 36, 487 3 Ak
IZDWT, FENRMMKN E 21T, REKEICIEL T
FEMBES R ) 345K (2n=236) | asarone % EHS &
T 55, 4154k (27=48) |I methylisoeugenol #, 2 &
K (2n=24) TIi3 geranyl acetate * X & T 5 & &
LTwa, LaL, SHBar8BEL 72 A. calamus DT~
T 2n=44TH - 7z, Chemotype A, B i EIZT
LARNLTHDENZOWTIHER RS,

OB AMRICLELY, EBRMEEREL TR WE
KFFEANEHEBREEK, BB EROEH® LT L2, 30
GC & — 7 DRIE % 4T » TH W - B ERHKRR a4 bR
R, PEEANEEY CHEW WA EERHILKE
SRR A B K LT BRI R 5.

3l B X ®
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3) J. F. Dastur, “4 > Fo» BERERE", FEEFIER, A85400H,
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