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Terpenoids from Callicarpa kwangtungensis and their anti-inflammatory activity

HUANG Yi-min, YUAN Huan,CHEN Ping, WANG Tao,PENG Guang-tian, WU Ai-zhi "

School of Pharmaceutical Sciences ,Guangzhou University of Chinese Medicine ,Guangzhou 510006 , China

Abstract : Eleven terpenoids were isolated and purified from the ethanol extract of Callicarpa kwangtungensis of Lingnan
Herbs. Based on spectral analysis and the comparition of literatures , these compounds were identified as sambucunlin A(1)
2a-hydroxy-lupeol (2 ) , swinhoeic acid(3) ,3B-hydroxy-urs-11-en-1383,28-olide (4 ) , euscaphic acid(5) ,2«,38,68,188,23-
pentahydroxy-olean-12-en-28-oic acid (6 ) , rel-5-( 3S, 8S-dihydroxy-1R, 5S-dimethyl-7-oxa-6-oxobicyclo-oct-8-yl ) -3-methyl-
27 ,4E-pentadienoic acid(7)and salvionoside B(8) , oleanolic acid (9) , betulinic acid (10) , c-amyrin (11) , respectively.
Compounds 14 ,6-8 was firstly isolated from the genus of Callicarpa. Further the lipopolysaccharide (LPS)-induced RAW
264.7 mouse macrophages was explored as inflammatory model to measure the anti-inflammatory activity of the terpenoids.
The experimental results revealed that compounds 3 and 9 had obvious anti-inflammatory activity. It was found that the anti-
inflammatory activity of triterpenoids (3-6,9 and 11) was better than that of sesquiterpenoids (7 and 8). This study provided
the experimental basis for the clinical application of C. kwangtungensis in anti-inflammatory fields.
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PG IIAT ROk, AR R I R Wk A
YIEA BRI R AR TS o T EE TR
SR S R AL S A A S B I O S S 2 B
PEWFFE B8 5 ) BT BR it , A SO iz H 2 b 3%
TIEERT ) 2R 28 B I S ) rP AT P A s 2 Ak
BT T o B S SEE o O T WA X L5 28
BT HTRAERT KR H] LPS 75 5 RAW 264. 7 /i)
B AN AR SN S AE R, iz H Griess TM)
ARERPWERIT PR EBOR WL Ak A &
W A5 R XS T A TR PR R
1 #R57E=%

1.1 {XF5HH

LA 1260 755 RO 4354 (75 = L HE e A
) ; DRX 400 BRI G IRA (8 Bruker) ; AB Sci-
ex Triple TOF 5600 * [Fi %/ ( 3£ [E AB Sciex 2\ ) ;
SW-CJ-2FD # i TAE & (VLI IR L RN H) ) ;
MCO-20AIC #! CO, }i 5546 ( H A SANYO 24 d)) 50
S8 B (R PRI B T4 W) s Multiskan FC
BRI (52 Thermo A H]) .

FEE MR RO i Y 2 R TR GF s, (5 5
WFEAL T PR 2 7] ) ; Sephadex LH 20 ( GE Health-
care ) ; ML ZERFA XS I i (R RAC AW RHECA PR
H) ; DMEM &4 5 57 4L (3£ [ Gibeo 23 1)) s PBS #
222 i (32 [E Gibeo A W] ) 5 XUHT (10000U 75 55 3=
MEETRIRG W) (3£ Gibeo A H]) ;FBS JiG 4 IfiLiE
([ Gibeo 24T ) ; DMSO - HI HE VAl ( 43 Afr 4l , Bif
LT E] ) s MTT BEME i (S Sigma A A ) s LPS fiig
ZHE(RESFRACEYPHCARAR]) s NO Wl & ( b
R R R HARARAF) .

/N E R AN (RAW 264.7) -l F o (5 R}
e AN

S I 2R SRR A T 2016 4RI A L
VOPES 28 M P B2 2 R rp 24 M 0 2 B &2 925
KEIMEETE Sy T 4l # 7} ( Verbenaceae ) 552k J& ( Cal-
licarpa L.) 1 ¥ ] & % ¥ ( C. kwangtungensis
Chun. ) , F5A< (NO. 20160715 ) 75 )7 M 15 24

K222 B KR =98 =
1.2 REE5HE

P12 kg BB 2R 52 BR AT A A5 0o 0,
120 L FEEEA T8 WA I, S O & Il R vk 4 I
RENZE 1 kg, N4 L ZRIR/KABNREW, B 5 Ik
AR (3 x4 L) (ZFROHBE(3 x4 L) (IET
B (3 x4 L) 17 A5, 26 ORI e i 2 1, 15 5
AL 85 g, LR LFRHBAL 108 g, IE T EEHAL
400 g, /KFHRAL 260 g,

U™ 7R 52 2R R U 19 TR £ TR A BURB ASE
108 g ek A )24 (200 ~300 H ) KK A HEE £
MR MR (1:0—-0: 1) B EEVE AT 3] 7 U0 Fr. A ~
G, A, Fr. A 4548 Sephadex LH 20, & {fi/ F lE(1:
1) VR, FR2e e CAE )2 BT, AT/ 212 <. 158 (200: 1
—100: 1) ZIK VML, 48 Sephadex LH 20 4% )2 #r 4
16 HBEBE L, 15659 1 (15 mg), Fr. B B4
Sephadex LH 20, G({fj/ B (1: 1) YJBE, P28k AT
JEHT Ak £ 12 16 (1000 1—-80: 1) 3 — & W ke/
LR TR (50: 15300 1) ;A ik PR (12: 1) B,
425 Sephadex LH 20 12 Hr4life , HBEUEN, 15405
) 2(20 mg) 9(125 mg) 10(12 mg) F111(20 mg) ,
Fr. D 424t Sephadex LH-20, &4/ EE(1: 1) Eeii,
PR AT T, — S bt/ W BE (802 1) ; 5 H
$t/ TR TR (200 1) 5 A iiE/ N R (100 1) Z2 )5k
Ji, P28 Sephadex LH 20 #: )2 #r&lifk, L H BEPERL,
BUEY 3(7 mg), Fr. F 52t Sephadex LH 20, 4,
U5/ W (1 1) YR8, PR RE A 24T, S H e/ H
FEL(75: 1) A4 il b/ S B (20 1) 2R PR, P48
Sephadex LH 20 #1247 4lifk, T RN, 1516 &) 4
(5.6 mg) F15(15 mg) , Fr. G 454t Sephadex LH 20,
A5/ EECL: 1) PR, T2 mk B AE 2 M, — & H b/
FEE(60: 1—-40: 1) ZIRPEML, F148 Sephadex LH 20
HZralife, WG B, LG4 6 (33 mg) \7(5
mg) H18(56 mg)

1.3 JRFHENK
1.3.1 & h £k

PO B K RAW 264. 7 /NERIE W4 i, 37
R IR R 2 x10° 4~/ mL, 4541 100 pL F2F0 T 96
UM B X A RN 11 AN SE2EG2H , 4540 3 N E AL,
T37 °C 5% CO, FFRMHEFE 24 h RANINGRE, 52
ZHm A 100 pL 28y FE oy 12.5.25. 0 F1 50. 0
pwmol/ L (A% i (X BRALIN A SR BB B 97 9% ) T 37
C 5% CO, HEFRFEREFE 24 h 5, BALIMA 10 pL
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MTT 7 (REOCHRAE) W F 4 h, d EIE W, AN
A 150 WL ZHUER IR ML, 8GR 7% 10 min, >R
FiAR A 490 nm Tl %E OD B, T 40 LIE 77 -
1.3.2 WX FEMHFL

BOHEAE KB RAW 264. 7 /N BB 540 i, 374
AN BE A 2 x10° A4~/mL, &L 100 L 71T 96
fLk b, [F B 5 57 25 1140 (control ) | i 22 W5 40 (1i-
popolysaccharide , LPS)  #hZE K 4 ( dexamethasone ,
DEX) FISESG 4, B2 4 & fL, T 37 C.5% CO,
REFRAAEE R 24 h BN EE . SCEG 4 A 100 wL
L E R 50. 0 wmol/L (A RE i (25 4L AN LPS 4
ANERRBYEEFRHE) W 2 h, FEAINA 1 pL Z9RE
1.0 pg/mL [¥) LPS (25 AL A SRR FREE 77
#£)24 h, H Griess 3% EiEWH NO /&4t
2 RGHER
2.1 ZHHMETE

a1 Ak ; ESI-MS . m/z 665 [M +
H]*;'H NMR (400 MHz, CDCl,)§:4.68 (1H,br s,
Ha-29) ,4.57(1H,br s,Hb-29) ,4.45(1H,m,H-3),
1.68(3H,s,30-CH,), 1.0 ~ 2.5 (28H, H2' ~ H-
15),1.03 (3H,s,H-26),0.94 (3H,s,H27) ,0. 85
(3H,s,H-25),0.84(9H,s,H-23 ,H-24 ,H-28) ,0. 78
(3H,s,H-16") ;" C NMR (100 MHz,CDCl,)§:173.9
(C-1'),151.1(C20),109.5(C29),80.8 (C-3),
55.5(C-5),50.5(C9),48.4(C-19),48.2(C-18),
43.1(C-17) ,42.9(C-14) ,41.0(C-8) ,40.1(C-22),
38.5(C-1),38.2(C-13),38.0(C4),37.2(C-10),
35.7(C-16),35.0(C-2"),34.3(C-7),32.1(C-3"),
30.0(C4"),29.8(C-21),29.8(4CH,,C-5' ~C-8"),
29.7(C-10"),29.6 (C-9'),29.5(C-11"),29.4 ( C-
12'),29.3(C-13"),28.1(C=23),27.6(C-15),25.3
(C-12),25.2(C-14"),23.9(C-2),22.9(C-15"),
21.1(C-11),19.4(C-30),18.3(C-6),18.2(C-28),
16.7(C-24),16.3(C-25),16.1(C-26),14.7 (C-
27),14.3(C-16") o DA_L%ods 550k A R E —
BB Y sambucunlin A (SR ILEN 1) o

WwEW?2 [k ESI-MS: m/z 443 [ M +
H]*;'H NMR (400 MHz, CDCl, ) §:4.74 (1H, s, H-
29a),4.61(1H,s,H29b),3.19(1H, m,H-3),3. 00
(1H,m,H-2),1.69(3H,s,H-30),1.25(3H, s, H-
26),0.97 (3H,s,H-27),0.93 (3H, s, H-25) ,0. 82
(3H,s,H-24),0.75(3H,s, H28) ;" C NMR (100
MHz, CDCL, ) §:150.2 (C20),109.5 (C-29),78.8

(C-3),56.1(C-2),55.2(C-5),50.3(C9) ,49. 1(C-
18),46.7(C-19) ,42.3(C-8),40.5(C-22),38.7(C-
14),38.5(C-17),38.2(C-1),37.0(C4),36.9(C-
16),34.1(C-10) ,34.0(C-13),32.0(C-7),30.4(C-
21),29.5(C23),27.8(C-15),27.2(C-12),25.3
(C-11),20.7(C-30),19.2(C-6),18.1(C-28),16.0
(C-24),15.9(C-25),15.2(C26),14.5(C27), Lk
RO Sk Y AR — B, S B R
2a-hydroxy-lupeol ,

WwaEW3 FakF; ESI-MS: m/z 487 [ M +
H]*;'H NMR (400 MHz, CDCl,)8:5.97 (1H, s, H-
12),5.65(1H,s,H-11),5.36 (1H, s, H-18) ,4. 05
(1H,s, H-2),3.45 (1H,s, H3),2.13 (3H, s, H-
29);"C NMR (100 MHz, CDCl;)§:213.1(C-19),
180.8( C-28),144.4 (C-13),130.6 (C-12),128.3
(C-11),126.6(C-18),79.7(C-3) ,67.1(C-2) ,54.7
(C-5),48.5(C9),48.0(C-10),47.6(C-11),42.3
(C-1),42.0(C-14),41.5(C-8),39.1(C4),38.84
(C-22),38.75(C-10),32.6 (C-7),29.0 (C-24),
28.2(C-29),27.5(C-21),26.6(C-16),23.5(C-
15),22.0(C-27),20.7(C-25),19.6(C-6) ,18.6(C-
23),17.2 (C26),17.1 (C30) . VI % ¥ 5
kR LA — B, O E AL S W) swinhoeic
acid .

&4 [ E A ESI-MS: m/z 452[ M +
H]*;'"H NMR (400 MHz,CDCL,)6:5.96(1H,d, ] =
10. 4 Hz,H-12),5.53(1H,dd,J =10.3,3. 1 Hz, H-
11),3.22(1H,dd,J = 11.3,5.0 Hz, H3),2. 12
(1H,dd,J = 13.2,5.8 Hz,H-18),1.16(3H, s, H-
27),1.05(3H,s,H26),1.00(6H,d,J = 5.9 Hz,
H-23,29),0.93(3H,s,H-30),0.91 (3H,s,H-25),
0.79(3H,s,H-24) ;" C NMR (100 MHz, CDCl, ) §:
180.1(C-28),133.6(C-12),128.9(C-11),89.8(C-
13),79.0(C-3),60.7(C-18),54.9(C-5),53.2(C-
9),45.2(C-17) ,41.8(C-8) ,40.4(C-14) ,40.3(C-
20),39.1(C4),38.4(C-1),38.3(C-19),36.5(C-
10),31.5(C-22),31.4(C-7),30.8(C-21) ,27.9(C-
23),27.1(C-2),25.7(C-15),22.8(C-16) ,19.3(C-
30),19.0(C26),18.1(C-25),18.0(C29),17.7
(C-6),16.3(C27),15.1(C24), DI LIS
FRE1 AR G — B, B RE R 381 - 1 R -1
J7i-133,28- 1 .

wEWS HEHAK; ESI-MS: m/z 489[ M +
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H]*;'H NMR (400 MHz,C,D,N)§8:5.60(1H,s, H-
12),4.94(1H,dt,J = 11.0 Hz,H-2) ,4.24(1H,d,J
= 2.4 Hz,H-3),3.71(1H,s,H-18) ,1.69(3H,s, H-
27),1.59(3H,s,H29),1.37(3H,s, H24),1.06
(3H,d,J = 6.5 Hz, H25),1.06 (3H,s, H-26),
0.93(3H, s, H-30),0.85 (3H, s, H23);"” C NMR
(100 MHz, C,D,N)§:181.4(C-28),140.7(C-13),
128.7(C-12),80.1(C-3),73.4(C-19) ,66.9(C-2),
55.3(C-18),49.5(C-5),49.0(C-17),48.4(C9),
43.6(C-14),43.1(C20),42.9(C-1),41.3(C-8),
39.6(C4),39.5(C-10),39.4(C22),34.3(C-7),
30.2(C23),29.9(C-15),27.8(C-29),27.7 (C-
21),27.1(C-16),25.4(C27),24.8(C-11),23.0
(C24),19.4(C-6),18.0(C-26),17.5(C-25),17.4
(C-30) . LA - %de 5 s3cmkt 7 il S A — 2%, o
M euscaphic acid,

wEWme6 [k A;ESI-MS: m/z 521 [ M +
H]*;'H NMR (400 MHz,C;D;N)§8:5.66(1H, br s,
H-12),5.12(1H,br s,H-6) ,4.43(1H,d,J = 10.4
Hz,H-18),4.28 (1H,dd,J = 10.8,4.0 Hz,H-3),
4.09(1H,d,J = 10.4 Hz,H-2),3.67(2H,d,J =
11.4 Hz, H23a,23b), 1.85 (3H, s, H24), 1.78
(3H,s,H-25),1.71(3H,s,H-26),1.62 (3H, s, H-
27),1.21 (3H, s, H29),1.14 (3H, s, H-30) ;" C
NMR (100 MHz, C;D,N)§:181.0(C-28),144. 4 (C-
13),123.2(C-12),81.4(C-18),78.6 (C-3),69. 3
(C-2),68.2(C-6),66.4(C23),50.0(C-5),49.4
(C9),46.3(C-17),45.1(C-19) ,44.8(C4) ,42.9
(C-14),41.5(C-1),41.2(C-7),39.8(C-8),38.6
(C-10),35.9(C-20),33.9(C22),29.4(C-=21),
29.3(C-15),29.1(C-30),28.4(C-16),25.1(C-
29),24.6(C27),28.6(C-11),19.0(C-26),18.6
(C25),16.1(C24), U E%ds5 ekt AR
E—2, M E R 2a,38,68, 188, 23-pentahydroxy-
olean-12-en-28-oic acid,

wEWT [k AR, ESI-MS: m/z 296 [ M +
H]*;'H NMR (400 MHz, CD,0D)§:8.01 (1H,d,J
= 16.0 Hz,H4) ,6.43(1H,d,J = 16.0 Hz,H-5),
5.84(1H,s,H-2),3.85(1H, m, H3"),2.27 (1H,
ddd,J = 13.0,7.0,1.0 Hz,H2"a) ,2.09(3H,s, H-
3),1.91(1H,dd,J = 14.7,7.6 Hz,H4'a) ,1.85
(1H,dd,J = 13.0,10.0 Hz,H-2'8) ,1. 74(1H,dd, J
= 13.0,10.5 Hz,H4'b) ,1.35(3H,s,H-1"),1.08

(3H,s,H-5") ;" C NMR (100 MHz,CD,0D)§:181. 4
(C6"),150.1(C3),133.6 (C4),132.2(C5),
121.6(C-2),90.2(C-1") ,83. 1(C-8") ,65.6(C-3"),
53.8(C-5"),42.6 (C2"),41.3(C4"),21.3 (3-
CH,),18.8(1'-CH,) ,14.9(5'-CH; ) , Ll F&HE S
SCHR T8 AR — B, MU AR rel5-(3S,
8S-dihydroxy-1R, 5S-dimethyl-7-o0xa-6-oxobicyclo-oct-
8-yl) -3-methyl-2Z ,4 E-pentadienoic acid,

&8 EAAE R ESI-MS: m/z 501 [M +
H]*;'H NMR(400 MHz,CD,0D)§:5.90(1H,s, H-
4),5.72(1H,dd,J = 15.1,9.3 Hz, H-7),5.57
(1H,dd,J = 15.1,7.8 Hz,H-8),5.32(1H,d,J =
1.5 Hz,H-1") ,4.45(1H,m,H9) ,4.33(1H,d,J =
7.3 Hz,H-1") ,4.03 (1H,d,J = 9.8 Hz, Hb4"),
3.87(1H,d,J = 1.5 Hz,H-2"),3.84(1H,dd,J =
12.2,2.4 Hz,Ha-6') ,3.69(1H,d,J = 9.8 Hz, Ha-
4"),3.54 ~3.67(3H,Ha-6",H-2,5") ,3.35(1H, br
t,J/ = 7.8 Hz,H-3") ,3. 11(1H,m,H-5") ,2. 70(1H,
d,J] =9.3 Hz,H6),2.48(1H,d,J = 16.6 Hz, H-
2bh),2.05(1H,d,J = 16.6 Hz,H-2a),1.98(3H,s,
H-13),1.28(3H,d,J = 6.4 Hz,H-10),1. 03 (3H,
s,H-11),0.99 (3H,s, H-12) ;" C NMR (100 MHz,
CD;0D)§:202.2(C-3),169.7(C-5),136.8(C-8),
130.9(C-7),126.0(C4),103.7(C-1""),100.9 ( C-
1),77.9(C-3"),77.8(C-2"),77.8(C-5") ,77.5(C-
3),75.0(C4"),74.6 (C9),74.5(C-2""),71.4
(C4"),62.5(C-6"),62.5(C-5""),56.5(C-6),47.8
(C2),37.2(C-1),28.8(C-12),27.3(C-11),26.4
(C-13),21.7(C-10) , Lk E%¥e 5 Scmk™ 2 A4
3, W EAL G YN salvionoside B,

EWI ~11 ¥ H oA AR ESI-MS:
m/z457 [M+H]" 456 [M+H] " 427 [M+H] ",
FHPIRRAS [R50 R GERTT, 2000 5 5 BOR IR L A HENR
PR -7 A5 JIE T 6T 1R 0 )2 (230 R, (EAHIAD, 22
HPLC Z347 , 73531 55 48 6 Bt (4 P ] — 25, ARV
SEATY 9 NSFHCRIR, (59 10 B HENRR , b
Y1 - F IR
2.2 FEERLEMHmKENE
2.2.1  #EEASaT RAW 264. 7 ) R E v 40 it &
VRS EAL)

MTT g AR I 11 AN 28165 9 70 ) AE A TRl e
JEIREXT RAW 264. 7 /)N il B RIS 1 595200 , 25
a1 FR.
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2 Ry=OH, Rp=H
10 Ry=H, R,=COOH

5 Ry=R3=OH, R,=COOH

6 R;=R3=R4=OH, R,=CH,0H

3 4
1. 1 €
Sy o
XN R0
L k A _OH
5
1 G 9 O 13 9
Seg
COOH
13 37574 - HO\ Q‘-O OH
HO  OH
7 8

11 R1=Ry=R3=H 9 Ry=R,=R3=R4=H
Bl L&EW1~11 Hi2sEs
Fig. 1 The chemical structures of compounds 1-11
F1 11 M EEREEHIT RAW 264. 7 /R E R4 RRIE F1 R0
Table 1  Effects of eleven terpenoids on the cell viability of RAW 264. 7 mouse macrophages
o) e i Concentration ( wmol/L)
Compound 12.5 25 50
1 95.57 + 2.23 87.00 + 4.16 102.1 + 2.78
2 33.44 + 2.95 29.98 + 1.66 26.20 + 4.54
3 97.46 + 0.70 96.22 + 2.11 97.14 + 1.38
4 160.8 + 1.90 170.0 + 6.80 196.9 + 1.83
5 166.6 + 0.78 135.4 + 1.51 165.8 + 1.57
6 171.7 + 2.55 129.0 + 3.50 152.2 + 1.03
7 112.8 + 5.60 120.9 + 0.17 122.6 + 13.9
8 152.6 + 16.0 158.8 + 7.29 165.5 = 11.9
9 91.41 + 9.62 92.92 + 1.47 86.33 + 13.6
10 29.06 + 1.80 21.40 + 6.27 29.44 + 17.0
11 111.0 + 2.10 121.4 + 4.47 128.5 +6.30
i1 ZE K HA Dexamethasone * 97.89 + 0.10 126.3 + 5.20 112.2 + 6.21

B = ffEESIR (n = 3) 57 PHMEXS I,

Note: Data are expressed as mean = SD (n = 3); * Positive control.

A 1.3 ~9 F111 ¥JETE 12.5 ~50. 0 wmol/
LG A RAW 264. 7 /I [US W5 290 i 15 7 JC BA
HER AL E Y 2 R 10 on A U B EERIE . 45
RELW, RIS 2 F010 S), FAb a2 & P 1
12.5 ~50. 0 wmol/L i FH X RAW 264. 7 /NI it
AT, D B B AL 54 1.3 ~ 9 A 1 it
FTHUAR A
2.2.2 RAW 264.7 R EEsmie sy NO #94F

Griess ¥R 9 A HE 2L S YIAI 6] RAW 264.7
AUpEH NO BYRERUKF- A R W 2 Bios

LPS fEJH T RAW 264. 7 /)N il W 240 ) , 2
¥R NO SR, S AR, BA
FE2ER (P <0.01) , UL BIBIRSE S 2, S
AR, PSR T4 S, NO & & & Rk (P
<0.001) . SFERIAALL, )" RSBk B A Y
9 Al 2 AL G WY H BEAS [ 2 HE M i) NO R,
hAEEY 3 19 e S Lo B3 (P <0.001,P <
0.01,P<0.05), SCHEIREVLAY 3 19 HA
RFERHRTENE, B =5 (3 ~6.9 F111)
PURAGVEIL TARFE RS (TH18) X He =i
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B2 9MNiEEALAWRT RAW 264. 7 NRE MR NO & 200
Fig. 2 The effect of nine terpenoids on NO production in RAW 264. 7 mouse macrophages
T 528 EIA RS, M P <0. 013 5 LPS ks, * P<0.05,* * P<0.01,* ** P <0.001, Note: Compared with control,” P <0. 01 ; Compared with
LPS, " P<0.05,""P<0.01, """ P<0.001.
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AW 3 ~5 F11 N S5 5e R (LG W T A5t
MRS L EY 8 MREAT 25, 7R SCE YN T ¥
RSB Y /B 8 E SRR =i R e A
¥ swinhoeic acid , £ [ SCHR & B0 5T HGE 5D, 43
e AR R T8 k)R e R AR B &kt
SRR, AR E R PR G W R B T
2= G Sy 282 R BE TR ) 1 H s B A T 4

B FEARE RS o S A 1, R T LPS 5
() RAW 264. 7 /IN BRI 1058 441 i 2 7 A b 4 JRE 5 7R Xof
11 ANBEAL S P R AT 50 R 6 T I, 20 i 344 5 52
A5 RRY] AR 12.5 ~50 wmol/L L HIN , fL 5 W) 2
110 XF A 5 A W I HIEH , Ak &
XA MG S TR A E . RS E LA 1.3
~9 FI 11 AP AR IR, 45 R R A8 3
9 HAF B EHMILRIGE, =359 3 M3
PN 28 A7 R FEIR I A A W & F5PT R T 1 1 G Ak
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