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Two new coumarins from fruit of Garcinia pedunculata
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Abstract: Objective For the purpose of finding new bioactive compounds from natural resources, the phytochemical investigation
on the fruit of Garcinia pedunculata was carried out. Methods The chemical constituents from G. pedunculata were isolated
through various modern chromatographic separation techniques including silica gel, Sephadex LH-20, Chromatorex Cis, Diol silica
gel, MCI gel CHP-20P, and semi-preparative HPLC. The structures of compounds were identified based on spectroscopic data and
physicochemical properties. Results Eleven coumarins were isolated and identified as (S)-5-hydroxy-7-methoxy-8-(2-hydroxy-3-
methyl-3-buten-1-yl)-2H-1-benzopyran-2-one (1), (S)-5-hydroxy-7-methoxy-8-(2-hydroxy-3-ethoxy-3-methylbutyl)-2H-1-benzopyran-
2-one (2), isoimperatorin (3), auraptene (4), (—)-3'-ethyl-meranzin hydrate (5), (+)-2-hydroxyl-isoosthole (6) (+)-2"-acetoxy-3'-
hydroxy-osthole (7), (—)-yuehgesin B (8), isomeramazin (9), (—)-meranzin hydrate I (10), and (—)-meranzin hydrate (11). Conclusion
Compounds 1 and 2 are identified as two new coumarins named as (S)-5,2'-dihydroxy-isoothole and meranzin hydrate V.
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HRFER T YL S B R D, 7 A EIR)
WY T E IR S PICY . B Z A R
W2t TR, BRI YR S A
A B MR IR ORGP0, T I AR IOY5E 22 iy
Phe N 7 RE— DR ORI 25 B i A,
TE SRSy o AR 95% LRI A AL
AR BRI OBE ZHEAT RGBT IS, 93
BAERE 11 MECREUEY. HEEN (5)-5-
F2 3 -7 A R -8-(2- PR -3- H Ak -3- T M- 1- 3 )2 H-
1- 4 Jf Wt W -2- B [(S)-5-hydroxy-7-methoxy-8-(2-
hydroxy-3-methyl-3-buten-1-yl)-2H-1-benzopyran-2-one;,
1]. (S)-5-F25E-7-H4E Fk-8-(2-F2 ik -3- L k- 3-H 3
T B )-2H-1- 2 I WL W -2- B [(S)-5-hydroxy-7-
methoxy-8-(2-hydroxy-3-ethoxy-3-methylbutyl)-2H-1-
benzopyran-2-one, 2]\ SFMKATHHZE (isoimperatorin,
3). B AES Cauraptene, 4). (—)-3'-23E-15 5%
WHE /K A% [(—)-3"-ethyl-meranzin hydrate, 5]
()2 F-FIPIR TR [(+)-2"-hydroxyl- isoothole,
6] (H2-LBEHE-3-FIE-MWKFER [(H2-
acetyloxy-3'-hydroxy-osthole, 7]. [(—)- yuehgesin B,
8]. S NME (isomeramazin, 9). (—)-F& 5 A TG
JKAW) 1[(—)-meranzin hydrate I, 10]. (—)-f& )% P g
/KEW) [(—)-meranzin hydrate, 11]. Fr, f£&1
M2 B EGERIFNEY, Al (5)-5.2-
B -RIER TR (0)-BEABRKED V.
1 XFES5HH

Rudolph Autopol VI automatic polarimeter it
{% (Rudolph, Z[E); Bruker AM-400 spectrometer
(400 MHz) A & Bruker Advance III 600 spectrometer
(600 MHz, 150 MHz) #ZHiFLHRIEIEAL (Bruker,
Hid:); Agilent 1100 serie ¥~ il £ 84 =1 800 € 1S4
(Agilent, ZE ), 1] & (414 y YMC-Pack ODS-A
75 (250 mm X 10 mm, 5 pm); Agilent G6224A TOF
RO AR RSB A (Agilent, EH).,

FEE SRR (200~300, 300~400 H, ¥ 5
P TA FRA D MCI-gel CHP-20P # Al (75~150
um, Mitsubishi Chemical Industries Co., Ltd.); Diol
RS (60 pm, Fuji Silysia Chemical Ltd.); Cs 88
G (20~45 um, Fuji Silysia Chemical Ltd. );
Sephadex LH-20 (20~80 pm, Amersham, Pharmacia
Biotech AB); GFass fEIRHR CHE TR KA
FRATFD; AR HEE. & F b HEH. BER L 16-
A (60~90 C), HEEEZEHR (L) L7

WAAF AR URE A AAEE, i E
EEZER (L) t2ERm A .

KR BET RS 15kg, T 2018 47 ANAFET
VOSREE, HH) PUZ5HG T M NS 24045 565 e 1 s 9 KR
¥ G. pedunculata Roxb.[FT 55, FrA (SIMMS80)
TR AE T B R 22 B b3 25 Y0 0t 50 BT i ) % [l [X
2319 =,

2 RESSE

UK R R RS2 A 15 kg, WTESEFH 95%2
BE /KRR TR TR 3 IR, RFIK 48 ho FRIGRIR G 725
TARBIRE . FEDEE KRS G FHESIR LB
BHTAE, EH 3 IRKERKEMNERR CIRE, R
LBRE (340 ) FIFHRERFERE 5 HEATHE A 2 55,
FHAHEE-BERR 28 (205 1. 101, 41, 25 1,
1101520 104,01 BEEVEm, 5% 6 /N4
7 (Fr. 1~6). [ij5H Silica gel. Diol silica gel+
Chromatorex Cigs+ MCI gel CHP-20P. Sephadex
LH-20 A3 €4 1 0 24 ] 8 i ROUAH (il 55 2 PR gk
177 Esalifh, M Fr.3 BEMAEY 3 (19.8 mg). 4
(149.6 mg), M Fr. 4 321571 (3.8 mg). 2 (7.9
mg). 5 (1079 mg). 6 (22.1 mg). 7 (17.8 mg).
8 (110.0 mg). 9 (26.5 mg), M Fr. 55FLEY
10 (142 mg). 11 (404.0 mg)-

3 S#EE

WEY 1. REAREE, SETHE. &5
HR-ESI-MS Ml 5E HAE7r 5 TR m/z 277.106 6
[M+H]" GHEAE N 277.107 1), 454 BC-NMR i
BT, #fiEH 7N CisHis0s, AEAE N 8.

'H-NMR # (& 1) aJUBHEEH 2 NHIEEE
=5 [0n1.80 (3H, s), 3.85 (3H, s)], H: on3.85 &
| MEEES, 2HMEES [0u8.08 (1H, d, J =
9.5 Hz), 6.06 (1H, d, J = 9.5 Hz)] A [ou 4.59 (2H,
m)] A1 AMCLEZRIEE S [0n6.38 (1H, 5)]13C-
NMR i (£ 1) B 15 MRES, HPaH 74
ZEfik. 4 ANIRFSE, 2 NMIEHEE, 2 ANFEE, MRPEH
2N A 1 HARIRIE S (6c 163.3, 156.0,
155.3, 106.7, 104.1, 95.1), 1 ANNEEHKILES (Oc
164.1), 2 HIFHEES (Oc 141.57, 109.86) 1 (dc
148.53, 111.34) . XEFEE S5 C L&D
2"-hydroxyl-isootholeZE L, XAIETHE 1715
At =A% R ks 3, @62 EaMmn+
X 5 AR THIE C-5 (0c 156.0) {7 B AMER
B AL ] i — 2 HMBC 35 B €
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#£1 L& 1512/ 'TH-.NMR (600 MHz, CD;0D) 1 3C-NMR ##& (150 MHz, CD;0D)
Table 1 "H-NMR (600 MHz, CD30D) and '*C-NMR data (150 MHz, CD3OD) of compounds 1 and 2
ek ! -

OH oc OH Jc
2 164.1 164.3
3 6.06 (d, J=9.5 Hz) 109.9 6.06 (d, J=9.5 Hz) 109.8
4 8.08 (d, J=9.5 Hz) 141.6 8.09 (d, J=9.5 Hz) 141.6
4a 104.1 104.3
5 156.0 155.9
6 6.38 (s) 95.1 6.40 (s) 95.2
7 163.3 163.3
8 106.6 108.0
8a 155.3 155.4
1’ 3.00 (dd, J=13.3,7.2 Hz), 2.91 (dd, J=13.3, 7.2 Hz) 29.5 2.88 (m) 25.6
2 4.28 (t,J=17.2 Hz) 76.4 3.73 (dd, J=7.5,5.3 Hz) 77.0
3’ 148.5 78.6
4 4.59 (m) 111.3 1.24 (s) 21.8
5' 1.80 (s) 17.4 1.25 (s) 225
7-OCHs  3.85 (s) 56.3 3.85 (s) 56.4
1" 3.51 (m) 57.8
2" 1.12 (t, J=17.0 Hz) 16.4

£ HMBC i (] 1) 1, H-6 (61 6.38) 1 C-4a (dc
104.1). C-8 (3¢ 106.6) MK, HEIEIES (ou 3.85)
5 C-7 (6c 163.3) f55AHKC, VLR 7 £ A2 H A L
X, H-4 (61 8.08) 5 C-5 (dc 156.0) HHHE 5 i
FEHAR. H-1" (61 3.00,2.91) 5 C-7 (6c 163.3). C-8a
(6¢c 155.3)« C-3' (6c 148.5) MKHhE 8 AL EU LB
ek . a1 PSS Mg e Wi 1 .
WAV 1 X REE Mosher 1ffiE . UL
Y1 (1mg) T EP &, LL200 pL JosKAtkiE
fif5, BN 10 uL i (R)-EX (S)-MTPA-Cl1, #R#E(H

1 A1 H02 MEEHIREE COSY (HHZk). HMBC (&F
) HXiES
Fig.1 Structure and COSY (bold line) and HMBC (arrow)

correlations of compounds 1 and 2

HYENRA, FIEFHE 12 he SRR FE A
BE-BEIR Ol (7 @ 1) Qi T4k, BREWEY 1 1)
(R)-MTPA [ig (0.7 mg) B (S)-MTPA fi§ (0.7 mg).
&1 1) 7-OCHs. H-1'. H-4'F H-5"HIAL A 7 22
(Ads—AdR) 439 N+0.07. +0.06. +0.11. —0.15.
—0.08 F1-0.11 (& 2). Fib &4 1 1 2 FR k4
KRN S, W& 1 LA (S)-5-F3E-7-
F AR I -8-(2-F48 3 -3- F 3k -3- T 0~ 1-3%)-2 H-1- 78 FF It
Wg-2-0, 4N (S)-5,2- FRE-FIVIK T &K,

WEY 2. wEARK, SIETHE. &,
HR-ESI-MS Wl & HAES> 15 T84 m/z 345.130 3
(-0.02) (-0.02)

(- 0.15) -
H H
H -0.11)

(- 0.08) H X7,
= 0.11)
(+0.06)y

A0

(+0.07)

2 WA 12 (S)-F (R)-MTPA BERILEITEZE (600
MHz, CD30D)

Fig.2 Ads—Adr values of MTPA esters of compounds 1 and
2 (600 MHz, CD30D)
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[M+Na]" (iHEAE N 345.130 9). 454 BC-NMR i
BT, #1308 CiiHnOg AMBFIER 7.
'H-NMR #% (£ 1) nJLIHEEZ 4 FEE
55 [oul.12 3H, t, J= 7.0 Hz), 1.23 (3H, s), 1.24
(3H, ), 3.85 (3H, )], HH 1> t IEHENIFT RE R &
B [0n3.51 (2H, m), 1.12 (3H, t, J= 7.0 Hz)], 1Xa‘
WEM55 [0n8.09 (1H, d, J = 9.5 Hz ), 6.06 (1H, d,
J=95Hz)], 1 MGLEFEREES [6n6.40 (1H,
s)]. BC-NMR it (£ 1) & 17 M5, Hb
BLFE 7 AR 4 MR, 2 DNIEHZE, 4 MHE,
R AL Z A B IAEA | AERRRES (O
163.3, 155.9, 155.4, 108.0, 104.3, 95.2). 1 DA E&Hk
BET (6c164.3), 1 HIERIES (6c 141.6, 109.8).
X SEIEAE (S 5 SCHR Y meranzin hydrate TSI G4
PERL, A2 B —HiEA O (0c57.8,17.6)
{55 . £ HMBC i (] 1) H-1" (0u 3.54, 3.49)5
C-3' (oc 78.6) AHIG, Hiw A LREMBAALE N
C-3'fi. HEFREEAES (du 3.85) 5 C-7 (6c 163.3)
GO, BE T AR PAEEDRR. EW 2 1
aitapife, w1 ﬁﬁ/?o
thEY) 2 daxt iR 2@ Mosher 75852, B
k&2 (1 mg) T EP# EP, PL 200 pL JE/K kg
WS, N 10 pL /1) (R)-BX (S)-MTPA-Cl, R4%
LSRR A, BIEFE 12 ho RNBHERFEA
THEE-BER B8 (7 0 1) T4k, /BELEY 1
] (R)-MTPA Fi§(0.7 mg)ak (S)-MTPA fi5(0.6 mg).
k&% 2 (1) 7-OCH;3, H-1"F1 H-1"H] Ads— Adg 735
N+0.11. +0.08. +0.09. —0.02 (& 2). 2 &5k E
N (S)-5-F2KE-7- AR JL-8-(2-F2 L -3- L AR L -3- AL T
5)-2H-1- I Mg -2-, 44 s B2 N BR K &4 Ve
&Y 3. B EYUIRES & (FFEE), 'TH-NMR (400
MHz, CDCL3) §: 8.16 (1H, d, J = 9.8 Hz, H-4), 7.59
(1H, d, J = 2.4 Hz, H-10), 7.15 (1H, s, H-8), 6.95 (1H,
dd, J = 2.4, 1.0 Hz, H-9), 6.27 (1H, d, J = 9.8 Hz,
H-3), 5.53 (1H, t, J = 7.0 Hz, H-2"), 492 (2H, d, J =
7.0 Hz, H-1"), 1.80 (3H, s, H-5), 1.70 (3H, s, H-4');
3C-NMR (125 MHz, CDCls) ¢6: 161.5 (C-2), 158.3
(C-7), 152.8 (C-5), 149.1 (C-8a), 145.0 (C-10), 140.0
(C-3"), 139.7 (C-4), 119.2 (C-2'), 114.3 (C-6), 112.7
(C-3), 107.7 (C-4a), 1052 (C-9), 94.4 (C-8), 69.9
(C-1),26.0 (C-4"), 18.4 (C-5"). LA L3 BRI 5 Sk
RIEFEAR—ZP), WS EEY) 3 AR BRET R .
&) 4: Eéﬁw:éﬁa% (FEE), 'TH-NMR (400

MHz, CDCl3) d: 7.61 (1H, d, J = 9.5 Hz, H-4), 7.34
(1H, d, J= 8.6 Hz, H-5), 6.82 (1H, dd, J= 8.6, 2.4 Hz,
H-6), 6.78 (1H, d, J = 2.4 Hz, H-8), 6.21 (1H, d, J =
9.5 Hz, H-3), 5.44 (2H, qt, J= 6.5, 1.3 Hz, H-2"), 5.05
(1H, m, H-6), 4.57 (2H, d, J = 6.5 Hz, H-1'), 2.08
(4H, m, H-4', 5", 1.73 (3H, d, J = 1.3 Hz, H-9'), 1.64
(3H, d, J = 1.5 Hz, H-8'), 1.57 (3H, d, J = 1.3 Hz,
H-10"); 3C-NMR (125 MHz, CDCL) 6: 162.2 (C-2),
161.4 (C-7), 155.9 (C-8a), 143.6 (C-4), 142.4 (C-3"),
132.0 (C-7"), 128.8 (C-5), 123.7 (C-6'), 118.5 (C-2'),
113.3 (C-6), 112.9 (C-3), 112.5 (C-4a), 101.6 (C-8),
65.5 (C-1'), 39.6 (C-4'), 26.3 (C-5'), 25.7 (C-8'), 17.8
(C-10"), 16.8 (C-9"). LA by i Hd 5 SChkAR 18 H A
—F00, WSS A 4 RS R N T .

&P s B EMRAE, [off —18° (0.1,
MeOH).. 'H-NMR (600 MHz, CD;0D) J: 7.84 (1H, d,
J =9.5 Hz, H-4), 7.45 (1H, d, J = 8.6 Hz, H-5), 7.01
(1H, d, J= 8.6 Hz, H-6), 6.22 (1H, d, J= 9.5 Hz, H-3),
3.95 (3H, s, 7-OCH3), 3.81 (1H, dd, J = 7.9, 4.0 Hz,
H-2'), 3.56 (2H, m, H-1"), 3.01 (2H, m, H-1’), 1.30
(3H, s, H-4"), 1.30 (3H, s, H-5"), 1.17 GH, t, J = 7.0
Hz, H-2"); BC-NMR (125 MHz, CD;OD) §: 163.6
(C-2), 162.5 (C-7), 154.8 (C-8a), 146.3 (C-4), 128.3
(C-5), 117.4 (C-4a), 114.3 (C-8), 113.0 (C-3), 108.9
(C-6), 78.6 (C-3"), 76.7 (C-2'), 57.9 (C-1"), 56.6
(7-OCH3), 26.2 (C-17), 22.6 (C-5"), 21.7 (C-4'), 16.4
(C-2")e LA R il 5 Sl B A — 0,
WEBNEY S5 N (—)-3-LFE-F8 N BRK A .

&Y 6: R ALt (HED, [aly+14° (c
0.1, MeOH). 'H-NMR (400 MHz, CD;0D) ¢: 7.87
(1H, d, J=9.5 Hz, H-4), 7.49 (1H, d, J = 8.6 Hz, H-5),
7.03 (1H, d, J = 8.6 Hz, H-6), 6.23 (1H, d, J= 9.5 Hz,
H-3), 4.60 (2H, m, H-4"), 4.37 (1H, t, J = 7.1 Hz,
H-2'), 3.95 (3H, s, 7-OCH3), 3.12 (2H, m, H-1'), 1.85
(3H, s, H-5"); 3C-NMR (125 MHz, CDsOD) 6: 163.4
(C-2), 162.5 (C-7), 154.6 (C-8a), 148.5 (C-3"), 146.3
(C-4), 128.6 (C-5), 115.8 (C-4a), 114.2 (C-8), 113.1
(C-3), 111.3 (C-4"), 108.9 (C-6), 76.1 (C-2'), 56.6
(7-OCH3), 30.0 (C-1'), 17.4 (C-5"). LA Lyisds 5
SCERRIEFE A —F), WS ENEY 6 N (+)-2-
BRE-RIPK TR,

WEW 7: R E AR, [a]y +24° (0.1,
MeOH). 'H-NMR (400 MHz, CDCl5) J: 7.88 (1H, d,
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J = 9.4 Hz, H-4), 7.50 (1H, d, J = 8.6 Hz, H-5), 7.02
(1H, d, J= 8.6 Hz, H-6), 6.24 (1H, d, J= 9.4 Hz, H-3),
5.13 (1H, dd, J = 10.7, 2.4 Hz, H-2"), 3.96 (3H, s,
7-OCH3), 3.25 (1H, dd, J = 13.6, 10.7 Hz, H-1"), 3.08
(1H, dd, J = 13.6, 2.4 Hz, H-1"), 1.74 (3H, s, H-2"),
1.33 (3H, s, H-4'), 1.30 (3H, s, H-5); 3C-NMR (125
MHz, CDCl;) d: 170.7 (C-1"), 161.3 (C-2), 160.8
(C-7), 153.6 (C-8a), 144.0 (C-4), 127.4 (C-5), 114.8
(C-4a), 113.0 (C-3), 112.8 (C-8), 107.3 (C-6), 79.2
(C-2)), 72.6 (C-3"), 56.3 (7-OCH3), 26.6 (C-4'), 25.4
(C-5"), 23.4 (C-1"), 20.8 (C-2"). LA byl $ 4 5 ik
B EEAR—F, MR ED TN (H)-2- L
- IR TR

&) 8: W OMIARIE, [o]y —26° (c0.1,
MeOH). 'H-NMR (400 MHz, CD;OD) d: 7.82 (1H, d,
J = 9.4 Hz, H-4), 7.43 (1H, d, J = 8.6 Hz, H-5), 6.99
(1H, d, J= 8.6 Hz, H-6), 6.20 (1H, d, J= 9.4 Hz, H-3),
3.95 (3H, s, 7-OCH3), 3.80 (1H, dd, J = 9.9, 3.0 Hz,
H-2'), 3.32 (3H, s, 3'-OCH3), 3.00 (1H, dd, J = 13.5,
9.9 Hz, H-1'), 2.91 (1H, dd, J = 13.5, 3.0 Hz, H-1"),
1.30 (3H, s, H-4'), 1.29 (3H, s, H-5"); 3C-NMR (125
MHz, CD;OD) d: 163.5 (C-2), 162.3 (C-7), 154.5
(C-8a), 146.2 (C-4), 128.3 (C-5), 117.1 (C-4a), 114.2
(C-8), 112.9 (C-3), 108.8 (C-6), 78.7 (C-3"), 76.5
(C-2"), 56.6 (7-OCH3), 49.8 (3'-OCH3), 26.1 (C-1'),
21.7 (C-4"),21.2 (C-5")o LA b3tk 4 5 sCik i i 2
A—F02, S EWAEY) 8 N (—)-yuehgesin B.

WEY 9: WRIEBLE (FEE), "H-NMR (400
MHz, CD;OD) ¢: 7.86 (1H, d, J = 9.5 Hz, H-4), 7.52
(1H, d, J= 8.6 Hz, H-5), 7.02 (1H, d, J = 8.6 Hz, H-6),
6.21 (1H, d, J= 9.5 Hz, H-3), 4.02 (2H, s, H-1"), 3.90
(3H, s, 7-OCH3), 2.89 (1H, hept, J = 6.9 Hz, H-3"),
1.21 (3H, s, H-4), 1.19 (3H, s, H-5); 3C-NMR (125
MHz, CD;OD) &: 213.6 (C-2'), 162.9 (C-2), 162.0
(C-7), 154.4 (C-8a), 146.1 (C-4), 129.3 (C-5), 114.2
(C-4a), 113.2 (C-3), 112.7 (C-8), 108.8 (C-6), 56.8
(7-OCH3), 41.9 (C-3"), 35.6 (C-1'), 18.8 (C-4, 5"). LA
TR S SRR S AR — Y, WS R A
9 g 7 K I

WEP10: WO ETERM A, [a], —27° (0.1,
MeOH).. 'H-NMR (400 MHz, CD;0D) : 8.10 (1H, d,
J =9.5 Hz, H-4), 6.39 (1H, s, H-6), 6.05 (1H, d, J =
9.5 Hz, H-3), 3.85 (3H, s, 7-OCH3), 3.58 (1H, dd, J =

7.7, 5.2 Hz, H-2"), 2.88 (2H, m, H-1"), 1.27 (3H, s,
H-4"), 1.24 (3H, s, H-5"); BC-NMR (125 MHz,
CD;3;0OD) ¢: 164.6 (C-2), 163.4 (C-7), 156.7 (C-5),

155.3 (C-8a), 141.9 (C-4), 109.4 (C-3), 107.4 (C-8),

104.5 (C-4a), 95.4 (C-6), 79.1 (C-3"), 74.1 (C-2"), 56.4

(7-OCH3), 25.8 (C-1'), 25.5 (C-4', 5"). LA I ¥

HIEARGE R A — B, S EREY 10 N (-)-

18 H WK &4 1
wE 11 Rk, (o) —42° (c0.1,

MeOH) . '"H-NMR (400 MHz, CDs0D) é: 7.77 (1H, d,

J=9.5 Hz, H-4), 7.38 (1H, d, J = 8.6 Hz, H-5), 6.95

(1H, d, J=8.6 Hz, H-6), 6.17 (1H, d, /= 9.5 Hz, H-3),

3.93 (3H, s, 7-OCH3) 3.66 (1H, dd, J = 9.7, 3.1 Hz,

H-2"),2.92 (2H, m, H-1"), 1.33 (3H, s, H-5"), 1.32 (3H,

s, H-4"); BC-NMR (125 MHz, CD;0D) é: 163.4 (C-2),

162.0 (C-7), 154.2 (C-8a), 146.1 (C-4), 128.2 (C-5),

116.7 (C-8), 113.9 (C-4a), 112.7 (C-3), 108.7 (C-6),

78.6 (C-2"), 73.9 (C-3"), 56.6 (7-OCH3), 26.1 (C-1"),

25.6 (C-4"), 25.4 (C-5"). VAL yeuesds 5 ik ifoE

FAR—FU, MEEENEW 1108 (- R ANBEK

“.
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(2% FXfF]

A
T M Reinwardtia indica Dumort., ‘NEKR, X lm. #MERE, LE,
BT ERYAL, o8P, WEKREIPRMER, Kk 2~88 cm, # 0.7~
3.5em, ABERJERY, AR, KIRY, 24%IA BERES, k0
Rege, F@mAge, TEROABE, FEOALE, F@FHRMED; Tk
8 ~25 mm; ety FE. LFMARMKE, RELRE; BAXAD, &
#14~3cm; LR 5, 5B, B4, K49~ 12mm, £ 3mm, BH5;
Bl —AAtk LG FLe it RA S AR 4 A, &, 4B, 45, K1.7~3cm
F13cem, F&; BES5, K2 13 mm, L THRAMY KRR RHIKR, &
AR, KL 2 mm, BAGHER S, HRIK, SHEEA; WIKS, SHERSL;, THIZE, BEA21Z, &
DERAMERIAG A, K7~ 18mm, F3éd, Hkhkk, ARRHY, 34, SEMAMNT 28, HFLBRA,
MERMETHR., LRB4~128, HEXF1A.
SATFEREML., BE. SR, B, Wl FMNAEEE. ATEK 550 ~2300m A9 T L3R, 3 e A o
BAL, FEATERELRE L, A, BANE, RAR. R Ba. AELF. AAFPERBRLA S, Lk, M
K, FERIBENT, BA PN, A XS d A R e 2.




