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Study on chemical constituents from Pteris semipinnata
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Abstract: Objective To study the chemical constituents from the whole plants of Pteris semipinnata. Methods The chemical
constituents were isolated by silica gel, sephadex LH-20, ODS, macroporous resin, MCI Gel resin and semi-preparation HPLC. Their
structures were determined on the basis of NMR and MS analysis. Results Twenty compounds were isolated and identified as
apigenin (1), apigenin-7-O-B-D-glucopyranoside (2), apigenin-7-O-B-D-gentiobioside (3), apigenin-7-O-B-D-glucopyranosyl-4'-O-a-
L-rhamnopyranoside (4), isoviolanthin (5), luteolin (6), luteoloside (7), luteolin-7-O-B-D-gentiobioside (8), quercetin-3-O-B-D-
glucopyranoside (9), kaempferol-3-O-B-D-glucopyranoside (10), rutin (11), epigallocatechin (12), pinoresinol-4-O-p-D-
glucopyranoside (13), phillyrin (14), bergeninum (15), protocatechuic acid (16), trans-caffeic acid (17), gallic acid (18), B-sitosterol
(19), and B-daucosterol (20). Conclusion Compounds 3, 5, 12, 13, and 15—18 are isolated from the plants of Pteris, and 2—5,
8—13, and 15—20 are isolated from this plant for the first time.
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Yy, CLRCAE S e ENE i SR ALY i kel AR
RN A b AT A B i 7, 3500 5 20 A
WA, SN ER (apigenin, 1), T30 HK-
7-0-B-D- Wt W % % B% H ( apigenin-7-O-B-D-
glucopyranoside, 2). A EK-7-O-B-D-JEJH —HEH
(apigenin-7-O-B-D-gentiobioside, 3). Fr3 & -7-0-
B-D- M 15 5] 2 4 -4'-O-0-L- L i SR 298 HF (apigenin-
7-0-B-D-glucopyranosyl-4'-O-a-L-rthamnopyranoside,
4). HME .0 (isoviolanthin, 5). AJFH &R
(luteolin, 6). ABEEFE (luteoloside, 7). AJEH
# -7-0-B-D- J& JH — # ¥ ( luteolin-7-O-B-D-
gentiobioside, 8). Hi [ 2 -3-O-B-D- Mt I 3 & 4 11
(quercetin-3-O-B-D-glucopyranoside, 9). (LI Z[;-3-
O-B-D- Wt W i %) B #F ( kaempferol-3-O-B-D-
glucopyranoside, 10). 7] (rutin, 11). KK E T
JLA & (epigallocatechin, 12). A fE % -4-0-B-D-
mtomg o d & FEF B ( pinoresinol-4-O-B-D-
glucopyranoside, 13). &M (phillyrin, 14). &
32 % (bergeninum, 15). Ji JLAR (protocatechuic
acid, 16). INWNHEER (trans-caffeic acid, 17)-
HETFIR (gallic acid, 18). B-HiEE (B-sitosterol,
19). B-## M (B-daucosterol, 20). L&) 3.
5. 12, 13, 15~18 NEH XM ZBEY) 7 B2,
LAY 2~5. 8~13. 15~20 N IXMIZHEY+H 5
RSl
1 UESHR

Bruker AVANCE 111 500 MHz #Z B 3E4R (3 (TMS
Wb, B EATE % A5 D; AB Sciex TripleTOF 5600
JREAC (EE AB Sciex A H]); i LC-100 = R0HK
FHEIEA CERFEREAERA R A 7)); Kromasil
100-5 Cg thitf it (250 mmX 10 mm, 5 pum, ¥
Kromasil A7) ); #E LR (100~200 300~400
H, FSEFEHTERARD; YMC A-HG AHE
i CHZA YMC /A 7]); Sephadex LH-20 #Efii (35 [H
Pharmacia A% ); CHP % KXFL#AE, MCI GEL
CHP20P BRI (HA =33 AR HAh 7
et

P RE T RERNE, &7 Mk
2 KR B AR 2 85 T N R BR R S IUE Preris
semipinnata L. 45, F34 (ZYXY-IR-ZH-2012-007)
T T N R 25 R 2 R A0 2 500 =
2 RESESE

PIE TR AR 3.3 ke, MEOMAR, F 1201

HRE T 3 00 T B UE AL, R RO ) 533 170 g
BE. B LERRESECT 1.5 L 1 10%F EE-KH,
WA AT R Sl A1 IE T EE (% 1.5 LX4)
RENAF ) -5 BRI - BB PR 2B A AU (74
g) SRERAE I E, S-HEE (500131 1)
BEEEVERAS 2] 8 M (Fr. A~H), ARAFHE
Sephadex LH-20 %52 . ODS ¥ 28 1 i) £ w5 Ak
AHETEE S BRI A9 1 (100 mg)- 2 (200 mg)
6 (30mg). 7 (300mg). 9 (5mg). 10 (18 mg)-
16 (4 mg). 17 (6 mg). 19 (50 mg). 20 (120 mg),
HBOE TEERRAI ALY (67 g) 4 RALM AR AL it /)
B, FEE-/K (30 1 70—100 : 0) BEFEVERLASHE] 5 4
W4 (Fr. I~MD), Fr. K 1 Fr. L 4 MCI Gel.
Sephadex LH-20 Btz . ODS A3 (ol Al 1) 4 v 2%
A IS BRI AY) 3 (230 mg)+ 4 (100 mg)-
5 (11 mg)- 8 (80mg)~ 11 (8 mg). 12 (15 mg).
13 (18 mg). 14 (15 mg). 15 (12 mg). 18 (10 mg).
3 SFHEE

WED 1. EHOKK (AR, HER-B80 &
R, "H-NMR (500 MHz, DMSO-dq) d: 12.90
(1H, s, 5-OH), 7.88 (2H, d, J = 8.8 Hz, H-2', 6'), 6.91
(2H, d, J = 8.8 Hz, H-3', 5'), 6.72 (1H, s, H-3), 6.47
(1H, d, J = 2.1 Hz, H-8), 6.18 (1H, d, J = 2.1 Hz,
H-6). PA_E¥dE 5 ckifig s A —5Y, W% et
G RATER.

a2 WEGEHAR (NED, FHR-FH
SR B . 'TH-NMR (500 MHz, DMSO-dg) d: 12.89
(1H, s, 5-OH), 7.93 (2H, d, J = 8.6 Hz, H-2', 6'), 6.92
(2H, d, J = 8.8 Hz, H-3', 5'), 6.82 (1H, d, J = 2.1 Hz,
H-8), 6.80 (1H, s, H-3), 6.42 (1H, d, J = 2.1 Hz, H-6),
5.03 (1H, d, J = 7.4 Hz, Glc-H-1"); "“C-NMR (125
MHz, DMSO-ds) d: 164.7 (C-2), 103.4 (C-3), 182.4
(C-4), 161.6 (C-5), 99.9 (C-6), 163.2 (C-7), 95.2
(C-8), 157.3 (C-9), 105.7 (C-10), 121.4 (C-1'), 129.0
(C-2', 6", 116.4 (C-3', 5"), 161.4 (C-4"), 100.2 (Glec-
C-1"), 73.4 (Gle-C-2"), 77.4 (Glc-C-3"), 69.9 (Glec-
C-4"), 76.6 (Glc-C-5"), 61.0 (Gle-C-6"). LA F#¥5 5
SCHRIRIE A D, M e 2 N ET-
O-B-D-ME Wi 5] & B

EY 3: HWHOHNK (FED, HR-B0 &
NP . HR-ESI-MS m/z: 593.1528 [M—H] ;
'H-NMR (500 MHz, DMSO-dg) 6: 12.92 (1H, s,
5-OH), 7.95 (2H, d, J = 8.7 Hz, H-2, 6), 6.95 (2H, d,
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J = 8.8 Hz, H-3', 5"), 6.86 (1H, d, J = 2.0 Hz, H-8),
6.49 (1H, d, J = 2.0 Hz, H-6), 6.82 (1H, s, H-3), 5.06
(1H, d,J=17.1 Hz, Glc-H-1"), 4.18 (1H, d, J = 7.8 Hz,
Gle-H-1""); C-NMR (125 MHz, DMSO-dg) J: 164.7
(C-2), 103.3 (C-3), 182.3 (C-4), 161.6 (C-5), 100.1
(C-6), 163.2 (C-7), 95.2 (C-8), 157.3 (C-9), 105.7
(C-10), 121.3 (C-1'), 129.0 (C-2', 6"), 116.4 (C-3', 5),
161.3 (C-4), 103.8 (Glc-C-1"), 73.4 (Gle-C-2"), 75.7
(Gle-C-3"), 69.8 (Gle-C-4"), 77.0 (Gle-C-5"), 69.2
(Gle-C-6"), 103.8 (Gle-C-1'""), 73.8 (Glc-C-2"), 76.5
(Gle-C-3"), 70.5 (Glc-C-4""), 77.2 (Gle-C-5""), 61.4
(Gle-C-6"")0 VL - ¥¥E 5 3rifki 5 A —5), ik
TEWAY 3 NFHER-T-0-B-D-JH —FET .

WEY 4: WHGEEMK (FED, HIR-5H
SN 2B . HR-ESI-MS m/z: 577.156 6 [M—H] ;
'H-NMR (500 MHz, DMSO-ds) J: 12.89 (1H, s,
5-OH), 8.04 (2H, d, J = 8.7 Hz, H-2', 6'), 7.20 (2H, d,
J =8.8 Hz, H-3', 5'), 6.89 (1H, s, H-3), 6.84 (1H, d,
J = 1.7 Hz, H-8), 6.45 (1H, d, J = 1.9 Hz, H-6), 5.52
(1H, brs, Rha-H-1""), 5.04 (1H, d, J = 7.4 Hz, Glc-
H-17), 1.09 (3H, d, J = 6.1 Hz, Rha-CH3); "“C-NMR
(125 MHz, DMSO-ds) &: 164.2 (C-2), 104.5 (C-3),
182.5 (C-4), 161.5 (C-5), 100.1 (C-6), 163.5 (C-7),
95.4 (C-8), 157.5 (C-9), 105.9 (C-10), 124.2 (C-1"),
128.9 (C-2', 6'), 117.2 (C-3', 5"), 159.5 (C-4'), 100.3
(Gle-C-1"), 73.5 (Gle-C-2"), 77.5 (Gle-C-3"), 70.0
(Gle-C-4"), 76.7 (Gle-C-5"), 61.1 (Gle-C-6"), 98.5
(Rha-C-1""), 70.4 (Rha-C-2""), 70.7 (Rha-C-3""), 72.1
(Rha-C-4""), 70.2 (Rha-C-5""), 18.3 (Rha-C-6""). LA I
e 5 SR IE R A 5, Mt A 4 T
K2R -7-O-B-D-ME W5 ] %1 B -4'-O-o- L-MHL I SR 2= A

& 5 ma kR (FEE . HR-ESI-MS m/z:
577.160 9 [M+H]"; 'H-NMR (500 MHz, DMSO-d;)
: 13.9 (1H, s, 5-OH), 8.00 (2H, d, J = 8.8 Hz, H-2/,
6'), 6.90 (2H, d, J = 8.7 Hz, H-3', 5), 6.77 (1H, s,
H-3), 5.09 (1H, d, J = 6.1 Hz, Glc-H-1'), 5.03 (1H,
brs, Rha-H-1""), 1.24 (1H, d, J = 5.1 Hz, Rha-CH3);
BC-NMR (125 MHz, DMSO-d;) &: 164.5 (C-2), 102.7
(C-3), 182.5 (C-4), 157.4 (C-5), 107.3 (C-6), 161.5
(C-7), 105.2 (C-8), 155.4 (C-9), 103.5 (C-10), 121.8
(C-1"), 129.3 (C-2', 6'), 116.2 (C-3', 5'), 162.3 (C-4"),
73.6 (Gle-C-1"), 71.1 (Gle-C-2"), 78.9 (Gle-C-3"),
70.9 (Glc-C-4"), 82.0 (Gle-C-5"), 61.7 (Gle-C-6"),

74.8 (Rha-C-1""), 72.4 (Rha-C-2""), 74.3 (Rha-C-3""),
72.0 (Rha-C-4""), 77.5 (Rha-C-5"""), 18.5 (Rha-C-6"").
DL $ids 5 SR R A -5, Mt AY 5
NSO

HEY 6: HHEEKMAR (NED, ZHER-B8 R
R, "H-NMR (500 MHz, DMSO-dg) 6: 7.32
(1H, dd, J = 8.4, 2.3 Hz, H-6'), 7.29 (2H, d, J = 2.3
Hz, H-2'), 6.77 (1H, d, J = 8.3 Hz, H-5"), 6.46 (1H, s,
H-3), 6.23 (1H, d, J = 2.0 Hz, H-8), 5.97 (1H, d, J =
2.0 Hz, H-6). LL F¥d 5 ckioa A —5, i
KA 6 NARRER.

WEW 7. FEEORkR (FED, HER-B0 KX
N FEM: . "H-NMR (500 MHz, DMSO-dg) J: 12.91
(1H, s, 5-OH), 7.43 (1H, dd, J = 8.4, 2.2 Hz, H-6"),
7.39 (2H, d, J=2.2 Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz,
H-5'), 6.79 (1H, d, J = 2.1 Hz, H-8), 6.72 (1H, s, H-3),
6.45 (1H, d, J= 2.1 Hz, H-6), 5.04 (1H, d, J= 7.5 Hz,
Gle-H-1"); PC-NMR (125 MHz, DMSO-dg) 6: 164.8
(C-2), 103.4 (C-3), 182.3 (C-4), 157.3 (C-5), 99.9
(C-6), 163.2 (C-7), 952 (C-8), 161.4 (C-9), 105.7
(C-10), 119.6 (C-1), 113.7 (C-2"), 150.2 (C-3"), 146.1
(C-4), 116.4 (C-5"), 121.7 (C-6'), 100.2 (Glc-C-1"),
734 (Gle-C-2"), 76.6 (Gle-C-3"), 69.9 (Glc-C-4"),
77.4 (Gle-C-5"), 61.0 (Gle-C-6"). LA %3 5 SRk
ERA—F, WA T AR RELT.

G 8: WM AR (FED, HR-P R
2P . HR-ESI-MS m/z: 609.144 4 [M—H] ;
'H-NMR (500 MHz, DMSO-dg) 6: 12.93 (1H, s,
5-OH), 7.45 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 7.41 (2H,
d, J = 2.1 Hz, H-2"), 6.92 (1H, d, J = 8.4 Hz, H-5),
6.81 (1H, d, J = 2.1 Hz, H-8), 6.72 (1H, s, H-3), 6.51
(1H, d, J = 2.1 Hz, H-6), 5.07 (1H, d, J = 7.3 Hz, Glc-
H-1"), 4.19 (1H, d, J = 7.8 Hz, Glc-H-1""); "*C-NMR
(125 MHz, DMSO-ds) 6: 164.9 (C-2), 103.4 (C-3),
182.3 (C-4), 161.4 (C-5), 100.0 (C-6), 163.2 (C-7),
95.2 (C-8), 157.3 (C-9), 105.7 (C-10), 121.7 (C-1"),
113.8 (C-2'), 146.0 (C-3"), 150.3 (C-4"), 116.4 (C-5"),
119.6 (C-6'), 100.1 (Gle-C-1"), 73.4 (Gle-C-2"), 77.2
(Gle-C-3"), 69.7 (Gle-C-4"), 75.7 (Gle-C-5"), 68.9
(Gle-C-6"), 103.8 (Glc-C-1"), 73.8 (Gle-C-2""), 76.9
(Glc-C-3""), 70.4 (Gle-C-4""), 76.5 (Gle-C-5"), 61.4
(Gle-C-6"")o LA F¥¥f 5 e A —5™, %
ENEY 8 NARIER-T-0-B-D- W H _FiH .
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&Y 9: EIFOR R (R, HER-B0 KX
% EPHYE . "H-NMR (500 MHz, DMSO-dg) 6: 7.57
(1H, dd, J = 2.1, 9.0 Hz, H-6'), 7.55 (1H, d, J = 2.1
Hz, H-2'), 6.84 (1H, d, J = 9.0 Hz, H-5'), 6.41 (1H, d,
J = 1.9 Hz, H-8), 6.19 (1H, d, J = 1.9 Hz, H-6), 5.43
(1H, d, J = 7.5 Hz, Gle-H-1"); “C-NMR (125 MHz,
DMSO-dg) 8: 156.6 (C-2), 133.6 (C-3), 177.7 (C-4),
161.5 (C-5), 99.0 (C-6), 164.4 (C-7), 93.9 (C-8), 156.6
(C-9), 104.3 (C-10), 121.4 (C-1'), 115.5 (C-2"), 145.1
(C-3"), 148.8 (C-4'), 116.5 (C-5), 121.9 (C-6'), 101.1
(Gle-C-1"), 74.4 (Gle-C-2"), 76.7 (Gle-C-3"), 70.1
(Gle-C-4"), 77.7 (Gle-C-5"), 61.2 (Gle-C-6"). LA L%k
1 5 SCHRARE R A — 8, MR A 9
K -3-0-B-D-ML I 3] 2] i

AW 10: FIESGOMA (HED, HER-BHm
SN 5 FH . "TH-NMR (500 MHz, DMSO-d) J: 12.58
(1H, s, 5-OH), 8.02 (2H, d, J = 8.9 Hz, H-2', 6'), 6.87
(2H, d, J = 8.9 Hz, H-3', 5"), 6.43 (1H, d, J = 2.1 Hz,
H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.42 (1H, d, J =
7.5 Hz, Gle-H-1"); PC-NMR (125 MHz, DMSO-dy)
156.7 (C-2), 133.5 (C-3), 177.8 (C-4), 161.5 (C-5),
99.0 (C-6), 164.5 (C-7), 94.0 (C-8), 156.7 (C-9), 104.3
(C-10), 121.2 (C-1"), 131.2 (C-2, 6'), 115.5 (C-3', 5"),
160.2 (C-4"), 101.1 (Gle-C-1"), 74.5 (Gle-C-2"), 76.6
(Gle-C-3"), 70.1 (Gle-C-4"), 77.7 (Gle-C-5"), 61.1
(Gle-C-6"). LA -¥dl 5 e s A — 5™, s
EAAY 10 A1l 2213 -3-O-B-D-NH e 4 2 B L

&Y 11 BEmAR (FED, HER-BEH R
SEAYE . R S SCEk s A —FY, A A
Py 1 5T R SRR RE(EAHA], #ss e
WA 11 R T,

WA 12: AEEPIRG: S CTFED . 'H-NMR (500
MHz, CD;OD) 6: 6.52 (2H, s, H-2', 6'), 5.94 (1H, d,
J =23 Hz, H-8), 5.91 (1H, d, J = 2.3 Hz, H-6), 4.75
(1H, s, H-6), 2.85 (1H, dd, J = 16.7, 4.6 Hz, H-4a),
2.73 (1H, dd, J = 16.8, 4.6 Hz, H-4e); C-NMR (125
MHz, CD;0D) 6: 79.9 (C-2), 67.5 (C-3), 29.1 (C-4),
157.5 (C-5), 96.3 (C-6), 158.0 (C-7), 95.9 (C-8), 157.3
(C-9), 100.1 (C-10), 131.5 (C-1'), 107.0 (C-2', 6'),
146.7 (C-3', 5"), 133.6 (C-4"). VA %3l 5 SC kR B 5
A, e E Y 12 NREETILRE.

&) 13: ToEsIRG: & (RS . HR-ESI-MS
miz: 543.183 8 [M+Na]"; 'H-NMR (500 MHz,

CD;0D) §: 7.15 (1H, d, J = 8.4 Hz, H-5), 7.03 (1H, d,
J=1.9 Hz, H-2), 6.95 (1H, d, J = 1.9 Hz, H-2), 6.92
(1H, dd, J = 8.4, 1.8 Hz, H-6), 6.81 (1H, dd, J = 8.1,
1.8 Hz, H-6'), 6.77 (1H, d, J= 8.1 Hz, H-5'), 4.88 (1H,
d, J = 7.3 Hz, Glc-H-1"), 4.76 (1H, d, J = 4.2 Hz,
H-7),4.71 (1H, d, J= 4.5 Hz, H-7"), 3.87, 3.85 (% 3H,
s, -OCH;); “C-NMR (125 MHz, CD;OD) ¢: 137
(C-1), 111.6 (C-2), 147.5 (C-3), 151.0 (C-4), 118.0
(C-5), 119.8 (C-6), 87.1 (C-7), 55.3 (C-8), 72.7 (C-9),
133.8 (C-1'), 111.0 (C-2"), 147.3 (C-3"), 149.1 (C-4"),
116.1 (C-5'), 120.1 (C-6'), 87.5 (C-7"), 55.5 (C-8"),
72.7 (C-9'), 102.8 (Gle-C-1"), 74.9 (Glc-C-2"), 77.8
(Gle-C-3"), 71.3 (Gle-C-4"), 78.2 (Gle-C-5"), 62.5
(Gle-C-6"), 56.8, 56.4 (-OCH3). LA %3 5 Clkik
EHRA—FH, WS ELED 13 N (H-RIEE-
4-O-B-D-ME MR ] % 17

WA 14: TEEDIRES #CFEED . 'H-NMR (500
MHz, CD;0D) ¢: 7.15 (1H, d, J = 8.3 Hz, H-5), 7.03
(1H, brs, H-2), 7.00 (1H, brs, H-2"), 6.95 (1H, m,
H-5), 6.94 (1H, m, H-6), 6.92 (1H, m, H-6'), 4.88
(2H, d, J = 6.8 Hz, H-7', Glc-H-1"), 4.48 (1H, d, J =
6.8 Hz, H-7), 4.14 (1H, d, J = 9.4 Hz, H-9a), 3.88 (1H,
m, H-9b), 3.86 (1H, m, H-9'a), 3.82 (1H, m, H-9'b),
3.87,3.84, 3.83 (% 3H, s, -OCH3). UL % 50k
WiEIHA -, AEY 14 SEMF R
WZET ) RE(EAF, WS G 14 Fyidiir.

AW 15: BERK (FED . HR-ESI-MS m/z:
351.069 0 [M+Na]"; '"H-NMR (500 MHz, CD;0D) §:
7.09 (1H, s, H-7), 4.96 (1H, d, J = 10.5 Hz, H-10b),
4.07 (1H, d, J= 9.5 Hz, H-11a), 4.03 (1H, d, J = 9.8
Hz, H-11b), 3.91 (3H, s, -OCH3), 3.81 (1H, t, J = 9.0
Hz, H-2), 3.43 (1H, t, J=9.1 Hz, H-3); "C-NMR (125
MHz, CD;0D) 6: 83.1 (C-2), 71.9 (C-3), 75.6 (C-4),
81.5 (C-4a), 165.8 (C-6), 119.5 (C-6a), 111.0 (C-7),
152.4 (C-8), 142.3 (C-9), 149.5 (C-10), 117.3 (C-10a),
74.3 (C-10b), 62.7 (C-11), 60.9 (C-12). PA_E#¥E 53¢
RGBSR Y, M A 15 NE AR,

WEY 16: AEFAE (FEE. 'TH-NMR (500
MHz, CD;0D) ¢: 7.44 (1H, d, J = 2.0 Hz, H-2), 7.43
(1H, dd, J = 8.1, 2.0 Hz, H-8), 6.80 (1H, d, J= 8.1 Hz,
H-5); "C-NMR (125 MHz, CD;0D) d: 123.1 (C-1),
117.7 (C-2), 146.1 (C-3), 151.5 (C-4), 115.7 (C-5),
123.9 (C-6), 170.2 (C-7). LA %4 5 Tk iRiE I A
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—5M, s A 16 AR LIRIR .

WA 17: HEEHEK CRED. 'H-NMR (500
MHz, DMSO-dg) 6: 7.39 (1H, d, J = 15.9 Hz, H-7),
7.02 (1H, d, J = 2.0 Hz, H-2), 6.94 (1H, dd, J = 8.2,
2.0 Hz, H-6), 6.75 (1H, d, J = 8.2 Hz, H-5), 6.18 (1H,
d, J=15.9 Hz, H-8); *C-NMR (125 MHz, DMSO-d;)
5: 126.1 (C-1), 115.4 (C-2), 145.9 (C-3), 145.1 (C-4),
116.2 (C-5), 121.8 (C-6), 148.5 (C-7), 114.8 (C-8),
168.5 (C-9). LA ¥l 5 scmkimiE LA —5", %
Y E AW 17 I A MNHERR .

A 18: Atk A (FED. 'H-NMR (500
MHz, CD;0D) 6: 7.06 (2H, s, H-2, 6); "*C-NMR (125
MHz, CD;OD) d: 122.0 (C-1), 110.3 (C-2, 6), 146.4
(C-3, 5), 139.6 (C-4), 170.4 (C-7). LA % ¥5 5 Uk
EHA Y, etk & 18 MK E TR,

EY 19 AR (E5), 10%IR L1
B, 5 - S X I L E R REE A,
WS TEA 19 9 B-73 K5 T

&Y 20 AEKE (KHED, 10% R 28
WERLAA, 5 B-HE NEXT R AL E RS RE {EAH
Al HE A 20 N B-IEE Y.
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