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[ Abstract | Objective; To study the chemical constituents from the aerial parts of Rheum officinale and
get knowledge of the chemical constituents in these parts to evaluate its potential in sustainable utilization.
Method: The 5 kg aerial parts of the dry R. officinale were extracted sequentially with 95% ethanol and 75%
ethanol, then the solvent was decompressed and recovered to no alcohol flavor, and extracted with petroleum ether
(PE) and ethyl acetate (EtOAc) respectively to yield ethyl acetate and water soluble fractions. The two parts were
subjected to various column chromatography methods for isolation and purification respectively. The structures of
these compounds were elucidated based on their physical and chemical properties, as well as 'H-NMR, "C-NMR,
2D-NMR, MS and other spectroscopic methods. Result: Sixteen compounds were isolated from R. officinale, and

were identified as 4-methyl-6, 8-dihydroxy-7H-benz [ de ] anthracen-7-one (1), questin (2 ), emodin
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bianthrones B (3), emodin bianthrones A (4), emodin-8-0-8-D- (6'-O-acetyl) glucoside (5), physcion-8-0-8-
D- (6'-O-acetyl) glucoside (6), pinobaksin (7), rumexneposides B (8), fallacinol (9), quercetin-3-0-8-D-
glucopyranoside (10 ), myricetin-3-0-B-D-glucopyranoside (11 ), 2"-O-galloylvitexin (12 ), quercetin-3-0-
robinobioside (13) , kaempferol-3-0-a-L-rhamnopyranosyl- (1—6) -B-D-glucopyranoside (14), 1-methyl-1, 2,
3, 4-tetrahydro-B-carboline-3-carboxylic acid (15), and kaempferol-3-O- [6"-O- (3-hydroxy-3-methylglutaroyl)
glucoside | (16), including six anthraquinones, seven flavonoids, one indole and two phemolic compounds.
Conclusion; Compounds 1-16 were isolated from the genus Rheum for the first time. The conducted study showed
that the chemical constituents from the aerial parts of R. officinale were quite similar with those from the roots and
rhizomes of traditional medicinal parts, mainly including anthraquinones, flavonoids, phenolic compounds, etc.

Overall, the results described in this study could provide certain chemical basis for further resources exploitation

and utilization of the aerial parts of R. Officinale.
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Fig.1 Structure of compound 1-16
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PRl & A @ [0 ~ 60 min, FEEIK (1:9 ~
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1:0) | Pemife s 3 234> (Fr. A2a ~Fr. A2c¢), Fr.
A2b(15.5 g) 4 ODS H (a3 [ -7k (1:10,1:8,
1:5,1:3,1:0) J B, 158 5 &4 (Fr. A2bl ~ Fr.
A2b5), Fr. A2b3 (1.6 g) % SephadexLH-20, il £
HPLC ( H -7k ,22:78) 4fifb 154k &4 4 15(2.3 mg) .
Fr. A2b5(10.8 g) % ODS k(o [ H -k (1:6,
1:4,1:5,1:3,1:0) J¥eMt, 4028 2 #45, Hir2g =3
4345 Sephadex LH-20 , i #5¢ HPLC ( Fl -7k ,33:67)
stk & 13 (2.6 mg), 14 (5.5 mg),
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16 (2.3 mg) . NMR (150 MHz, CDCL,) &.: 185.9 (C-9),182.5

TR SR 53 FF S FEFE &8 PRP-512B R i 4,
PL60% 11 90% I EEPE Bt , 75 2] Fr. C(51.2 g) il Fr.
B(68.8 g)2 #43. Fr. B 25k EA: (3% (£ il k-4
B ,30: 1 ~1:1) B BEBEMEAS 5 4 #F53 (Fr. BI ~ Fr.
B5), Fr.B2(12.1 g) £ ff I # (2 1% , Sephadex LH-
20, il % HPLC ( HI fi-/K ,42 58 ) afifb i3 b &9 1
(1.5 mg),2(4.8 mg),7(1.8 mg), Fr.B3(13.6 g)
Zo 0 AT (3 , Sephadex LH-20, ODS A% (4% , il %
HPLC ( I EE-7K ,40:60) i fb 154654 3(1.5 mg) ,4
(1.8 mg), Fr.B4(18.2 g) &0k & # {043 , Sephadex
LH-20,0DS #: 3% il & HPLC ( HE£-7K ,38:62) 4
WiEEY 6(1.5 mg) ,8(1.8 mg), Fr.B5(16.9
g) % Sephadex LH-20,0DS #3 4 3% . #] 4 HPLC ( H!
fit-7K ,37: 63) alifb 1554 5(4. 3 mg) .

Fr. C 2 hk oA (o 1% ( G0 be-H 8,30 : 1 ~
1 1) BEEEVR AT 5 804 . 28 — 884 (4.8 g)
2t Sephadex LH-20,0DS #: 4§ il 25 HPLC ( H -
K,37:63) i fb b5 9 (8.8 mg) ., 5 L4
(15.2 g) & RENE # {4 43% , Sephadex LH-20, ODS #: {4,
W% il HPLC (HBE-/K,35:65) aliifb 15 ik & 4 10
(1.5 mg) ,11(1.8 mg) ,12(1.5 mg) ,

3 GHETE

a1 s &, ESI-MS m/z 277 [ M +
H]*,'H-NMR (600 MHz, CDCL,) &,: 14.55 (1H,
s,H-OH) ,13.02 (1H,s,H-OH),8.58 (1H,d,J =
7.7 Hz,H-1),8.15 (1H,d,J =8.0 Hz,H-3),7.93
(1H,d,J=8.0 Hz,H-11),7.67 (1H,t,J =8.1 Hz,
H-10),7.63 (1H,t,J=8.0 Hz,H-2),7.15 (1H,s,
H-5),7.04 (1H,d,J=8.1 Hz,H9),2.81 (3H,s,
H-CH,) ., "C-NMR (150 MHz,CDCl,) §,:189.6 (C-
7),168.5 (C-6),163.2 (C-8),149.3 (C-4),137.5
(C-11a),135.6 (C-10),127.3 (C-12a),127.0 (C-
3),126.7 (C-13),126.1 (C-1),125.2 (C-12),
124.2 (C-2),120.7 (C-5),115.7 (C-9),115.2 (C-
7a),113.7 (C-11),107.8 (C-6a),20.6 (C-CH,),
DL BdE 5 SCmk [ 4 )0 B AR — 3, s etk 69 1
A 4-methyl-6, 8-dihydroxy-7H-benz [ de ] anthracen-
7-one

k& 2 B R IR 4S5, ESI-MS m/z 285
[M+H]* . '"H-NMR (600 MHz, CDCl,) §,:13.38
(1H,s,H-OH) ,7.41 (1H,br s,H-4),7.16 (1H,br
s,H-5),7.10 (1H,brs,H2),6.78 (1H,brs,H-7) ,
3.89 (3H,s,H-OCH,),2.38 (3H,s,H-CH,), "“C-

. 48 -

(C-10),166.1 (C-6),163.6 (C-8),161.7 (C-1),
146.3 (C-3),136.9 (C-10a),132.1 (C-4a),124.1
(C-2),118.9 (C-4),114.5 (C-9a),111.6 (C-8a),
107.8 (C-5),105.1 (C-7),56.1(C-OCH,),21.3
(C-CHy) . DA % 5 SClk [ 5] xF BB A — B, ik
WBEAEY 2 R ETR -8-H ik (questin) .

a3 TEBK A, ESI-MS m/z 511 [M +
H]*,'H-NMR (600 MHz, DMSO-d, ) &,: 11.91
(1H,s,H-OH) ,11.67 (1H,s,H-OH),10.82 (1H,
s,H-OH),6.59 (1H,br s,H-4 H-4') 6.22 (1H, br
s,H7,H-7"),6.15 (1H, br s, H-5, H-5"), 5.96
(1H,brs,H-2,H-2") ,4.33 (1H,br s,H-10,H-10") ,
2.17 (3H,s,H-CH, ), “C-NMR (150 MHz, DMSO-
dy) 6.:189.3 (C9,C9'),164.4 (C-6,C-6"),163.6
(C-8,C-8"),160.6 (C-1,C-1"),145.7 (C-3,C-3"),
144.0 (C-10a,C-10a’) ,139.7 (C-4a,C-4a’),120.9
(C-2,C2"),116.1 (C-4,C-4"),113.4 (C9a, C-
9a’),109.5 ( C-8a, C-8a’), 109.0 ( C-5, C-5"),
101.4 (C-7,C-7"),55.1 (C-10,C-10"),21.3 (C-
CH,) . DL E%UES SCHR[6 ] 0 IEEEA — 5, il %
4% 3 & emodin bianthrones B,

e a TEIEKE,ESI-MS m/z 511 [M +
H]*,'H-NMR (600 MHz, DMSO-d,) §&,: 11.90
(1H, s, H-OH), 11.81 (1H, s, H-OH), 10.76
(1H, s, H-OH), 6.68 (1H, br s, H4, H4'),
6.20 (1H, brs, H-7, H-7"), 6.20 (1H, brs, H-5,
H-5"),6.01 (1H, brs, H-2, H-2"), 4.41 (1H, br
s, H-10, H-10"), 2.24 (3H, s, H-CH;) , "C-NMR
(150 MHz, DMSO-d,) &.: 189.4 (C-9, C9'),
164.2 (C-6, C-6"), 163.6 (C-8, C-8"), 160.8 (C-
1, C-1"), 146.2 (C-3, C3'), 143.3 (C-10a, C-
10a’), 140.6 (C-4a, C4a’), 121.1 (C-2, C-2"),
116.0 (C-4, C4'), 113.8 (C9a, C9a’), 109.2
(C-8a, C-8a’), 109.1 (C-5, C-5'), 101.5 (C-7,
C-7"), 55.1 (C-10, C-10"), 21.4 (C-CH,), VI |
Bl 5 oCHR[ 6] X AR 3, eG4 R
emodin bianthrones A

&Y S BT EE AR, ESI-MS m/z 473
[M-H] ,'H-NMR (600 MHz,DMSO-d,) &, : 7.43
(1H,br s,H-4),7.26 (1H,br s,H-5),7.12 (1H,br
s,H2),6.93 (1H,br s,H-7),5.10 (1H,d,J=7.6
Hz,H-1'),2.39 (3H,s, H-CH,),2.03 (3H, s, H-
COCH,), "C-NMR (150 MHz,DMSO-d,) &.: 186. 1
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(C9),182.2 (C-10),170.2 (C-CO),165.4 (C-
1),161.7 (C-8),160.9 (C-6),146.7 (C-3),136.4
(C-10a),132.0 (C-4a),124.1 (C4),119.1 (C-
2),114.4 (C9a),112.6 (C-8a),108.9 (C-7),
108.6 (C-5),100.4 (C-1"),76.2 (C-5"),73.9 (C-
3'),73.2 (C-2"),69.7 (C-4"),63.2 (C-6"),21.3
(C-CH,),20.5 (C-COCH, ), DL %4l 5 Cmk[7]
X BEEAR — 3, WS LG 5 Ol 6'-2 I - K B
#-8-0-B-D-%5 %j B 4F [ emodin-8-8-D-( 6'-0-acetyl )
glucoside ] ,

a6 A% Sy, ESI-MS m/z 489 [M +
H]*,'H-NMR (600 MHz,DMSO-d,) 8,:7.46 (1H,
brs,H-4),7.36 (1H,br s,H-5),7.16 (1H,br s, H-
2),7.11 (1H,br s,H-7),5.25 (1H,d,J =7.3 Hz,
H-1'),3.98 (3H,s, H-OCH,),2.40 (3H, s, H-
CH,), 2.00 (3H, s, H-COCH,), "C-NMR ( 150
MHz, DMSO-d, ) 8.: 186.4 (C-9),181.8 (C-10),
170.2 (C-CO),164.6 (C-1),161.6 (C-8),160.2
(C-6),147.1 (C-3),136.4 (C-10a),131.9 (C-
4a),124.2 (C-4),119.2 (C2),114.6 (C9a),
114.4 (C-8a),107.6 (C-7),105.9 (C-5),100.1
(C-1"),76.2 (C-5"),73.8 (C-3"),73.1 (C=2"),
69.7 (C-4'),63.5 (C-6"),21.4 (C-CH,),20.5 (C-
COCH,) ,56.1 (C-OCH,) ., DL %4 53cHk[7] %
PR — 30, MU BB 6 h 6'-C BB R %
' B£-8-0-8-D-% % ¥ # [ physcion-8-8-D-( 6'-0-
acetyl) glucoside | ,

a7 KRB &, ESI-MS m/z 277 [M +
Na]*,'H-NMR (600 MHz, DMSO-d,) &,: 7.52
(2H,d,J=6.8 Hz,H-2" ' H-6"),7.41 (3H,m,H-3",
H-4',H-5"),5.89 (1H,d,J =1.8 Hz, H-6),5.86
(1H,d,J=1.8 Hz,H-8),5.16 (1H,d,J=11.5 Hz,
H-2),4.60 (1H,d,J =11.3 Hz, H-3), “C-NMR
(150 MHz, DMSO-d,) 6.:197.0 (C-4),167.8 (C-
7),163.2 (C-5),162.2 (C-9),137.2 (C-1"),128. 4
(C4"),128.0 (C-3",C-5"),127.9 (C-2",C-6"),
99.9 (C-10),96.2 (C-6),95.1 (C-8),82.7 (C-
2),71.3 (C-3) . LA 5l 5 SCHR [ 8 ] X R HE A —
B ER B T o A R 22 (pinobaksin)

a8 kMK A, ESI-MS m/z 449 [M -
H] _,'H-NMR (600 MHz,DMSO-d,) §,:7.08 (1H,
s,H4),6.93 (2H, d,J =1.6 Hz,H-5,H-7),5. 11
(1H,d,J =7.6 Hz,H-1") ,4.38 (1H,dd,J =11.8,
1.8 Hz,H-6") ,4.13 (1H,dd,J =11.8,1.8 Hz, H-

6'),3.84 (3H,s,H-OCH,) ,2.51 (3H,s,H-COCH,-
12),2.24 (3H,s,H-CH,),2.07 (3H,s, H-COCH,-
2"), "“C-NMR (150 MHz,DMSO-d,) §.: 204.3 (C-
11),170.1 (C-1"),158.1 (C-6,C-8),155.1 (C-1),
136.8 (C-10),133.7 (C-3),118.5 (C4),123.2
(C2),108.8 (C-9),103.4 (C-7),102.3 (C-1"),
100.9 (C-5),75.9 (C-5"),74.2 (C-2"),73.1 (C-
3'),70.0 (C-4'),63.3 (C-6'),55.3 (C-OCH,),
32.1 (C-12),20.4 (C-2"),19.4 (C-13) , LI I ¥¥#
HICE 9] xR 3, ik EhEY 8 N
rumexneposides B,

a9 @k S, ESI-MS m/z 301 [M +
H]*,'H-NMR (600 MHz, DMSO-d, ) &,: 13.40
(1H,s,H-OH),7.55 (1H,br s, H-4),7.18 (1H,
brs,H2),7.16 (1H ,br s,H-5),6.78 (1H,br s, H-
7),4.57 (2H,s, H-CH,0H), 3.88 (3H, s, H-
OCH,), “C-NMR (150 MHz, DMSO-d,) §.: 186.5
(C-9),182.9 (C-10),166.4 (C-8),164.0 (C-1),
162.2 (C-6),151.5 (C-3),137.2 (C-10a),132.6
(C-4a),121.3 (C-4),116.2 (C2),115.6 (C9a),
112.3 (C-8a),108.2 (C-5),105.5 (C-7),62.5 (C-
CH,O0H) ,56.6 (C-CH,), LA I %45 Scik[10] %
PREA — 30, W S b G 9 9 ik A (fallacinol) o

EY 10 %RE K, ESI-MS m/z 465[ M +
H]*,'H-NMR (600 MHz,DMSO-d,) §,:7.59 (1H,
brs,H-6'),7.57 (1H,d,J =2.5 Hz, H-2'),6.85
(1H,d,J =8.6 Hz,H-5"),6.41 (1H,s,H-8),6.20
(1H,s,H-6),5.46 (1H,d,J =7.3 Hz,H-1"), “C-
NMR (150 MHz,DMSO-d,) 8.: 177.3 (C-4),164.5
(C7),161.1 (C-5),156.2 (€9),156.0 (C-2),
148.4 (C-4'),144.8 (C-3"),133.1 (C-3),121.5
(C-6"),121.0 (C-1"),116.0 (C-2"),115.1 (C-
5'),103.7 (C-10),100.7 (C-1") ,98.7 (C-6),93. 4
(C-8),77.5 (C-5"),76.4 (C-3"),74.0 (C-=2"),
69.8 (C-4"),60.8 (C-6"), LA b%4s 5 CHk[11]
Xof BERE AR — B0, WO E S ) 10 R 2R -3-0-8-D-
N MR %5 28 4 ( quercetin-3-0-B8-D-glucopyranoside )

&8 11 3k K K, ESI-MS m/z 481
[M+H]","H-NMR (600 MHz, DMSO-d,) &,:7.20
(2H, s, H2', H-6"),6.36 (1H,br s, H8),6.17
(IH,br s,H-6),5.46 (1H,d,J =7.8 Hz,H-1"),
“C-NMR (150 MHz, DMSO-d,) &.:177.1 (C-4),
164.9 (C-7),161.1 (C-5),156.2 (C-2),155.9 (C-
9),145.4 (C-3",C-5"),136.8 (C4"),133.3 (C-

- 49 .
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3),119.8 (C-1'),108.4 (C-2",C-6"),103.5 (C-
10),100.8 (C-1"),98.7 (C-6),93.3 (C-8),77.5
(C-5"),76.5 (C-3"),73.8 (C-2"),69.8 (C-4"),
61.0 (C-6") . DL 53R 12 ] IO A — 3,
W% B AW 11 R i M R -3-0-B-D-H 4G B
( myricetin-3-0-8-D-glucopyranoside ) ,

& 12 AT EIRK K, ESI-MS m/z 585
[M+H]",'"H-NMR (600 MHz, DMSO-d,) §,:8. 10
(2H,d,J =8.5 Hz,H2' ,H-6") ,6.94 (2H,d,J =
8.3 Hz,H-3" ,H-5") ,6.78 (1H,s,H-3),6.73 (2H,
s,H2" H-6"),6.13 (1H,s,H-6),5.48 (1H,t,J =
9.5 Hz,H2"),4.99 (1H,d,J =10.1 Hz, H-1"),
3.83 (1H, m,H-6"a),3.58 (1H, m, H-6"b),3.60
(1H,m,H-3"),3.53 (1H,m,H4"),3.37 (1H,m,
H-5"), "C-NMR (150 MHz, DMSO-d,) &.:181.7
(C4),174.9 (C-7"),163.8 (C-2),163.0 (C-7),
161.3 (C-4'),160.4 (C-5),156.2 (C9),145.3
(C-3",C-5"),138.2 (C4"),128.9 (C=2",C-6"),
121.4 (C-1'),119.4 (C-1"),115.8 (C-3',C-5"),
108.5 (H-2",H-6"),103.3 (C-10),102.4 (C-8)
102.2 (C-3),97.9 (C-6),82.0 (C-5"),76.0 (C-
3),72.2 (C-2"),71.0 (C-1"),70.5 (C-4"),60.9
(C-6") o LA B 5 SCHR [ 13 ] %) B A — 3, i 2
ENEY 12 2l 2"-0-galloylvitexin,,

A& 13 @R, ESI-MS m/z 633 [ M +
Na]*,'H-NMR (600 MHz, DMSO-d,) §,: 12.59
(1H,s,5-0H),7.65 (1H,d,J =7.2 Hz,H-6") ,7.53
(1H,s,H2"),6.82 (1H,d,J =6.6 Hz,H-5") ,6.38
(1H,s,H-8),6.18 (1H,s,H-6),5.32 (1H,d,J =
7.7 Hz,H-1") ,4.42 (1H,br s,H-1") ,1.07 (3H,d,
J=6.1Hz,H-6"), "C-NMR (150 MHz, DMSO-d,)
8.: 177.3 (C-4),165.0 (C-7),161.1 (C-5),156.4
(€C9),156.3 (C-2),148.7(C-4"),144.9 (C-3"),
133.4 (C-3),121.8 (C-6"),121.0 (C-1"),116.0
(C-5"),115.2 (C-2"),103.6 (C-10),102.1 (C-
1”),100.0 (C-1"),98.9 (C-6),93.7 (C-8),73.5
(C-5"),73.1 (C-3"),72.0 (C-4"),71.1 (C=2"),
70.6 (C-3"),70.4 (C-2"),68.3 (C-4"),68.0 (C-
5"),65.1 (C-6"),17.9 (C-6") . LA b % ¥ 5 3Tk
(14 )X B AR — B, B 3 e b5 9 13 S e % -3-
O-H| 1 XU ( quercetin-3-0-robinobioside )

feE 14 AT E B H R, ESI-MS m/z 593
[M -H] ,'H-NMR (600 MHz, CD,0OD) §,:8.07
(2H,d,J =8.6 Hz,H2',H-6") ,6.89 (2H,d,J =

- 50 -

8.6 Hz,H-3" /H-5"),6.41 (1H,s,H-8),6.21 (1H,
s,H-6),5.13 (1H,d,J=7.2 Hz,H-1") ,4.52 (1H,
s,H-1"),1.13 (3H,d,J =6.2 Hz,H-6"), “C-NMR
(150 MHz,CD,0D) §.:179.7 (C4),167.0 (C-7)
163.4 (C-5),161.9 (C4'),159.7 (C-9),159.0
(€C-2),135.8 (C-3),132.7 (C-2",C-6"),123.1 (C-
1'),116.5 (C-3",C-5"),105.9 (C-10),105.0 (C-
1"),102.8 (C-1"),100.5 (C-6),95.4 (C-8),78.5
(C-3"),77.6 (C-5"),76.1 (C-2"),74.2 (C4"),
72.6 (C-3"),72.4 (C-2"),71.8 (C4"),70.1 (C-
5"),68.9 (C-6"),18.3 (C-6"), LI b%ds 5 3CHk
[1S XS BREEAR — 20, W S e A & 1 14 O 1l 2% 1 -3-
0-% & B # [ kaempferol-3-0-a-L-rthamnopyranosyl-
(1—6) -B-D-glucopyranoside ] ,

e 15 Jo @A ARG ESI-MS m/z 231
[M+H]*_,'"H-NMR (600 MHz, CD,0D) §,:7.66
(1H,d,J=6.9 Hz, H-5),7.51 (1H,d,J=7.4 Hz,
H-8),7.30 (1H,t,J =6.4 Hz,H-7),7.21 (1H,t,
J=6.5Hz,H-6),4.10 (1H,m,H-1),3.68 (1H,dd,
J=12.9,6.2 Hz,H-3),3.09 (1H, m,H4),1.80
(3H,d,J =5.8 Hz,H-CH;) . "C-NMR (150 MHz,
CD,0D) §.:172.0 (C-11),138.3 (C-8a),131.8
(C9a),127.2 (C4b),124.0 (C-7),121.2 (C-6),
119.8 (C-5),113.0 (C-8),107.6 (C-4a),59.6(C-
3),51.3 (C-1),24.2 (C-4),17.8 (C-10), LA %k
a5 3CHR[ 16 ] X A AR — B, i e G 15
1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-carboxylic
acid,

WEY 16 0 TCE T H K, ESI-MS m/z 593
[M+H]"_'H-NMR (600 MHz,DMSO-d,) §,: 8.04
(2H,d,J =8.8 Hz,H-2'",H-6"),6.91 (2H,d,J =
8.8 Hz,H-3',H-5") ,6.43 (1H,d,J=1.4 Hz,H-8),
6.20 (1H,d,J=1.6 Hz, H-6) ,5.32 (1H,d,J=6.9
Hz,H-1"),4.02 (1H, m, H-6"),3.99 (1H, m, H-
6"),2.24 (1H,d,J =14.8 Hz, H-2" or 4”), 2.10
(1H, d,J=14.8 Hz, H4" or2™),1.08 (3H, s, H-
CH,), "“C-NMR (150 MHz, DMSO-d,) &.: 177.5
(C4),175.0 (C-5"),170.6 (C-1"),164.7 (C-7),
161.3 (C-5),161.2 (C4'),157.2 (C-9),156.5
(C-2),131.0 (C-2",C-6"),120.1 (C-1"),115.6
(c-3',€-5"),113.0 (C-3),103.9 (C-10),102.0
(C-1"),99.0 (C-6),94.0 (C-8),76.2 (C-3"),74.3
(€C-2"),73.9 (C-5"),69.2 (C-3"),69.0 (C4"),
62.4 (C-6"),46.8 (C4"),45.6 (C-2"),27.6 (C-
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6") o LA L% 5 SCHR [ 17 ] 3 BRI A — 5, B
& ¥ 16 Jy kaempferol-3-O-[ 6”-0-( 3-hydroxy-3-
methylglutaroyl ) glucoside ] ,
4 iFig
AR TCXS 25 FHOR v b b0 o 25 R0 i B 52 O R AT

TACE AW, Ny BEOF%EE T 16 Me s,
f i 6 MRS, T A EEZEAEY, 1
MRS Y N 2 D RAE W, 0 KON E P
SRR BEAh, ST B AR TR R R
My R AR T 2 R R R B R -8-0-8-D-Hi 4
Wl 45 A% e 245 TR AL v A A8 W R AR PR 140 o S
BRAT TS R B, R B b3 0 A A 22 Fl 55 25 B AL AH
U 25 BE 0 b & B R TSR R Lk
S 3 SCHR AR B A AT B B Y BR R
B L AN AR B AR I — sk S Yt B
A5 B —Zm BE M, ik B T BA
B A G RBRE RN S W 10 B — & 4
FARTEE A A 10 g A g I I A A i
B Ay Z—" L XSRS R R, R b
AR AL~ 73 K 24 B A 5 A% 4t 25 R 2 AR A AL, 3K
R B bRy 24 FH IR A TR AR R AL T —E
el o o b oy & 45 25 380 Wy B Rk wl J2 1R
1 48 245 AR L — b A 1 Tk — 2B Y .
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