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Advances in research of chemical constituents and pharmacological activities
of monoterpene glucosides

L.IU Juan, LIU Bin, SHE Gai-mei, JIANG Yan-yan
(School of Chinese Pharmacy, Beijing University of Traditional Chinese Medicine, Beijing 100102, China)

Abstract; Monoterpene glucosides are the effective constituents in many commonly used traditional
Chinese medicine. Based on structural analysis, these compounds are mainly divided into the following
types: acyclic monoterpene glucosides, monocyclic monoterpene glucosides, bicyclic monoterpene gluco-
sides, tricyclic monoterpene glucosides, and iridoid glucosides. Furthermore, monoterpene glucosides have
multiple pharmacological activities, such as antibiosis, anti-inflammation, antitumor, hepatoprotective and
antidiabetic activities. This paper summarizes researches in the past 10 years on monoterpene glucosides
isolated from natural products and their pharmacological activities, so as to provide scientific basis for ex-
ploitation of monoterpene glucosides.
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tective
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iE 10 4F %, E ;N 4h 2 3 L0 5K Rhodiola
rosea L. (1), Fadogia agrestis Schweinf ex Hiern
(3) Kt 95 & AE )
fil (1), ¥ F 3% Galium
verum L. (5), KW 325 Ligularia
acrophylla DC. (8) .78 M3 Aster scaber Thunb.
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(2).323 Coriandrum sativum L.
Phlomis sieheana Rech.

verum subsp.

» EWAEE W WL ISR TGE . Tel.13501398172, E-mail:liubinyn67@ 163, com



82 MR &5l A

Drugs & Clinic

2010 EE 25 5F 2 11

syriacum L. (11) R '+ Cuwminum cyminum L.
(12) .8 B 5&F Thymus vulgaris L. (13) ., Cruciata
taurica (Pallas ex Willd. ) Ehrend (14) | 54 /& A4
Y Juniperus communis var. depressa Linn. Sp.
(15) . F =@M ¥ Dracocephalum kotschyi Boiss.
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BN Laggera prerodonta (DC.) Benth.
(18) . U /N M1 Illicium grif fithii Hook. f. et
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dubia (Lindl.) Ohwi (24), 9 #£ # Zanthoxylum
simulans Hance(25) \AjZ§ Paeonia lacti flora Pall.
(26) 4t F4 Paeom‘a suf fruticosa Andr, (27) , Bf 4%t
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F5 1k 4 4 R = R, R, R R * 1R
1 rosiridin [1] A Of-Dgle OH H 1
2 rosiridoside AL A O-g-L-ara OH H 1
3 rosiridoside B! A O-f-D-gle(1—=6)-g-L-ara OH H 1
4 rosiridoside CH A O-B-D-gle(6-O-Ac) OH H 1
5 BRI A (rhodioloside A A O-p-D-gle OH OH 1
6 aEFEE B A O-p-D-gle(1>6)-g-D-gle OH OH 1
7 gEFRE Cl A O-B-D-gle(1--3)-p-D-gle OH OH 1
8 AR DY A O-pD-gle OH H OH 1
9 gERHE EE A O-f-D-gle(1—>6)-g-L-ara H H OH 1
10 (2E,62)-2, 6-— H 3£-8-[ (O-o-L-nH Vg FR, 2= 485 B O-o-L-rha O-g-L-rha(1—3)-g-L-rha 2
He(1—>3)-c-L-0t W [{ 2= 4 3 R R T3 =
- 1-2-o- L- Uik TR R 22 B 705
11 (E,62)-2,6- " P #-8-[(O-o«L-Mt M RZEW B Op-Dgle(l1-2)-a-L- O-a-L-rha(l—=3)-g-L-rha 2
F(1=3)-o-L-nk iy [, 2 B 1) S ]38 = g Tha
Wi~ 1-3-O-p- DR It 3 %5 BE 2% (1> 2)-o L-
b R B 2 L)
12 (2E,62)-2,6-" W ZE-8-[(O-p-D-Me g & ¥ B O--D-gle(1>2)-p-L-  O-p-D-gle(1-=2)-o-L-rha 2
H(—>2)-o-L-Mk g R G4 1-F = rha
-1-H-O-p-D-ME T B 2 (1> 2)-o L-
i g 29 A e L
13 (ZE.62)-2.6-" W #-8-[(O-a-L-Mt M RZESH B  O-al-rha O-¢-L-rha(1-+3)-g-L-rha 2
H-(1->-3)(2-0-((2E,62)-8-$5-2 ,6-— H (Z-acylB) (1—+3)-a-L-
R TSI oL LR (1> 3) - rha
L-nth o el 22 80 96D M -9 Z -1 -0 L-
kg B 2 A e L
14 (2E,62)-2,6-Z R #-8-[(O-«L-MtMEFEZEH B Ool-rha O-g-L-rha(1—+3)-g-L-rha 2
FE-(1-+3)(2-0-((2E,62)-8-353L-2 ,6-— (Z-acylB") (1+3)-o-L-
o ) o Lotk I Bl 2R M) (1> 3)-4- rha(2-CH;CO)
O-Z Bt L-nk 0 B ZE 85 30 &4 -3¢ —
- 1-F-o- LD I B, 224 5 L2
15 (ZE.62)-2,6-Z W H-8-[(O-o-L-MtMi B ZEH B  Op-Dgle(1-=3)-a-L- O-e-L-rha(l—+3)-a-L-rha 2
H-(1+3)(2-0-((2E,62)-8-¥24-2, 6-— rha (2-acylB") (1->3)-o-
FE TR o L-nth i B ) (1> 3) o IL-rha
LNtk g B 2 0 2 ) S D98 2 - 1-2-0-p-
-t I 3] 28 A 3 (1 2)-o- L I B 25 4
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16 (3S,6E)-8-%%-6,7 B FIPM-3-0p-D- C O-p-Dgle OH H H 3
. g 8 2 0 L
17 (35,65)-6,7-" 5 -6, 7- " HEBIFEE-3-0- C Op-Dgle H OH OH 3
- D- it gy A8 4 A
18 (35.6R)-6,7-"]¥E6 T-ZHHHIMK-3-0- C OpDel H OH OH 3
[3-D- i, il 4 8 L
19 (35,6R)-6,7-2 A6, 7-"EREFIFE-3-0- C  OfDgle(3-050:K) H OH OH 3
[B-D-(3-O-Bf Bl 41 it v 47 5 i 7 01 :
20 betulalbuside AC%] D Ogle OH 4
21 (ZE)-2,6-—H#-2,7- " #-1,6-—@-6-0-p- D CH:0H O-gle 5
EE T 4 4 L6
22 fEAFE D CH.O-p-D-gle OH 6
23 (39)-3-0-(3'4-Z Y N EE-p-D-M W B E)-6- D OH 0-(3",4'-diangeloyl-g-D- OOH 7
A -3, - -1, TR glucopyranosyloxy)
24 (6R)-F-2,6-— H H-6-O-p-D-abmg 3% g4 4k D COOH (-p-D-quinovosyl 8
H-2,7-% =t
25  (68)-6-O-f-D-MLMiRG4ydist-2, 7-F =Kl D  COOH O--D-quinovosyl 9
26 (35,6E)-8-B B HIPR-3-O-D-MIMMEE E  OpDgle OH 6
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1 BEAM-2-Op W H% G O-pgle OH 1l
%[12] X
2 A B S -5-O-3-1H T 7 % 4 A CH; OH O-p-gle 11
?ilfj
3 HEAM-2,5-03- kMm% A CHs O-pgle O-p-gle 11
Flizl
4 FHE-2-Op-MMAEEE(—> A CHs O-pgle(1—-2)- 11
2) B- I i 1 2 e 1 p-sle
5 (BR-BEEFHFUMWE A CHOpDsgl ) 12
0
6 (88)-8, - EmFHEpMmmE A CHOpDgle OH OH 12
it
7 SBEMERSMWAEM A CHOBDgl OH 12
#el1s]
8  (R)-AEE-9-EpDitmMESH A CH: O-p-D-gle 13
Jwﬁl'm'l
9 cruciaside AL15] A CH; O-gle OH O-gle 14
10 cruciaside BLIE] A CH; OH OH O-gle 14
11 (45)-p-menth-1-ene-4¢, 7-dicl ¢~ B CH;OH O-3-D-gle 12
O--D-glucopyranoside [1*]
12 (4R, 6S5)-p-menth-1-ene-4, f-dicl B  CH, O-p-D-gle OH 12
4-0-p-D-glucopyranoside [13
13 (4R )-p-menth-1-ene-7, &-diocl 8- B CH;0OH O-3-D-glc 12
O-p-D-glucopyranoside (i3]
14 (4R }-p-menth-1-ene-7, 8-diol 7- B CH:0--D-gle OH 12
(-p-D-glucopyranoside [13]
15 (—J-oleuropeic acid 8-O--D-glu- B COOH O--D-gle 15
capyranosidel!8]
16 #FEEMH-10-8-10-O-3-D-iMEE C CH; O-g-D-gle 16
Hi#F 0
17 HEH-10-8-10-Op-D-Lm#% C CH, O-Dgle(1— 16
B3 (1 — 2)-p-D-nlt. /g 3 % 5 2)-p-D-glc
7]
18 p-menth-1-ene-3,4-diol 4-0O-3- D CH: OH 14
glucopyranoside [12]
19 bidensmenthoside A% E CH; O-gle 17
20 bidensmenthoside B8] F CH; O-gle 17
21 6-O-B-D-glucopyranosyl-carvotan- F  OH H O-p-D-glc 18
acetonel19]
22 p-menth-1(7),4(8)-diene-3-O-3- G O-gle 19
D-glucoside £200
23 FAERETH AL H OH OH O-p-D-gle 20
24 (1R,6R,95)-6,9, 11-trihydroxy- I OHCHCHC CH; O-p-D-gle 15
4, 7-megastigmadien-3-one-11- (OH) CH;
O--D-glucopyranasidel '8
25 (1R,6R,95)-6,9,11-trihydroxy- I O.HCH=CH CHs H CHy 21
4, 7-megastigmadien-3-one-11- CH(CH3)-0-
()—Q—D—glucopyranoside-zﬂ B-D-gle
26 (65,7E,9R)-roseosidel 2] 1 OHCH= CHCH H CH; 21
(CH; )-O-[ D-
xyl (1= 6)-p-
D-glc]
27 (85, 7E, 9R)-vomifotiol-9-O-g-D- 1 OHCH=CH CH; H CH; 21
xylopyranosyl (1 — 6) O-f-D- : CH{CH;)-

glucopyranosidel?]

O--D-gle
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D-gle
20 (6S,99)-KHEIEFHTFED 1 CH=CHCH H H H 22
(CH3)-0-8-
D-gle
30 (65,95)-3-H-o¥P2E-pDE ] =C=CH- H OH H 22
It i 2 A L COCH,
31 citroside Al22] I =C=CH-CO CH; O-p-D-glc OH H 21
CH;
32 e B2 ] CH:OH O-g-D-gle 21
33 RERFT ESETF D4 K H O-p-D-gle OHCH;Z -C=CH 23
; (CO)
2-CH,
34 FRMTENGH E 20 L -CH=C(CHs;)- H OH 23
O-pg-D-gle
35 (3R, 95)-megastigman-5-en-3, 9-
: i L -CH:;CH.C H O-8-D-gle 15
diol-3-0-B-D-glucopyrano- )
S (OH) CH;
sidel14]
-D-gle
36 (3R,95)-megastigman-5-en-3,9-di- 1. -CH;CH;C H O—,’(ilD gﬁ)( 15
ol-3-O-[ o L-arabinofuranosyl ( 1 (OH) CH; L _
—=6) J-f-D-glucopyranoside [15] e
37 sammangaoside B#] M -CH;CH:C OH 24
(CH3)-0-8-
D-gle
38 EFAEMF A D6 N a-D-api(1—=6)- 25
p-D-gle
CHa g :
Rz : OF o : 0 ) : ”""@
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B3 WHREAEERUEHWERTSE
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Vitex pinnata Linn. 9P 0% F 7 BE G5 B pinnato-
side X [ 8, &2k W A 1 il £F 5 5 ALY Bz b 40 2
B 6-O-F R F AT 25 F . mudanpioside-H F13%
BTBENNSLGEYRA T Z PR E M, 100~
500 mg/mL B 7] 40 ) K M #F B 0157 (ATCC
43890) K JiH AT 1 0157 CATCC 35150) . K g #F B
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% (1R, 6R, 95)-6, 9, 11-trihydroxy-4, 7-me-
gastigmadien-3-one-11-0-3-D-glucopyranoside } (3R,
95 )-megastigman-5-en-3, 9-diol-3-O-8-D-glucopyr-
anoside S BLFR B 0T 4 1] 2 e A B AT 00 o 4 A
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1 Af e $ren] A OH O-p-D-glc benzoyl 26
2 F AL A ey e A OH O-p-D-gle p-hydroxyhenzoyl 26
3 3 B A 2 427 A OH O—B“D-glc(ﬁ*(}benzoﬁl) benzoyl 26
4 3 R A Ak Ay 2 AR e A OH O-f-D-gle(6-O-benzoyl) p-hydroxybenzoyl 26
5 1k B g AT 2 027 A OH O-f-D-glc[ 6-O-( p-hydroxy- benzoyl 26
benzoyl) ]
6 6-O-TF B R E b AT ¥ A  OH O-p-D-gle(6-O-vanilly) p-hydroxybenzoyl 27
7 mudanpioside HI? A QH O--D-gle[ 6-O-( p-hydroxy- p-hydroxybenzoyl 27
benzoyl) ]
8 PR A A 2 e A OH O-p-D-gle(6-O-galloyl) p-hydroxybenzoyl 27
il 3-O- P FAT g 4F 7] A OCH; O-p-D-gle benzoyl 26
10 mudanpioside JE&7] A OH O-B-D-gle(68-O-vanilloy) benzoyl 26
11 4-O- B k-4~ 52 209" R 4F BL Ay 2 4y (28] A OCH; O-g-D-gle vanilly 28
12 P FEEAY Rl A OH O-p-D-gle(6-O-galloyl) benzoyl 26
13 4-O-Z Az A OCH,CH; O-g-D-gle benzoyl 26
14 paeonovicinoside32] A OH O -p-D-gle[ 6 (5)-0-7'-(2"-0-p-D- benzoyl 26
gle(1—=6)-g-ara) benzyl]
15 AjEIET AR A OH (--D-gal (6-O-benzoyl) benzoyl 30
16 Ajzigr Bbal A OH O-g-D-gal benzoyl 30
47 JK g Ay 24 ) A OH O-p-Dgle O-hydroxybenzoyl 26
18 B-O-% B B mh AT 25 00! A OH O-p-D-gle galloyl 26
19 8-O-5: LI H EEAT 2515000 A OH O-p-D-gle isovaleryl 26
20 8O- Bk i 2 W B AT g 3 A OH O-p-D-gle(8-O-galloyl) OH 26
21 6'-O-F T A 25 r 3] A OH O-p-D-gle(6-O-vanillyl) benzoyl 26
22 3.6 -Z-O-WMETFEAHEFER A OH O-p-D-gle(3,6-di-O-galloyl) benzoyl 26
23 53 R EAT 2 A OH O-p-D-gle(1—>4)-a-gle benzoyl 26
24 6'-O--D-0H A A 2 A i ) B OH O-g-D-gle(1->2)-g-D-gle 26
25 AjPpEREELee-es B OH O-p-D-gle benzoyl 26,28
26 6'-O-3 I ik A5 25 14 s e 58] B OH (-p-D-gle(6-O-benzoyl) benzoyl 26
27 BB T REALAT 25 s T B OH O-3-D-gle(6-O-galloyl) benzoyl 26
28 6-O-F5EE R R B g A 3 B O-p-D-gle(6-O-galloyl) CH;OH 26
29 6-0-B-D-glucopyranosyl-8-O-benzoyl-pae- (e (O-p-D-gle benzoyl 26
onisuffronel3]
30 Zo- TR bE-3-E 2-O- NH i 7 2 9 e L0 D OpDgle H 31
31 So-PEKE-3-BE 2-O-p nk g A A e D H O-g-D-gle 31
22 ( +)-angellcoidenol-2-O-g-D-glucopyrano- E  OH O-p-D-gle 32
sidel37]
33 J& R AT E p-D-gle O-p-D-gle
34 R e E ©OH O-p-D-api(1—-6)-p-D-gle 32
35 jErmir E OH (-[6-0-53'-hydroxy-3'-methy- 32
glutaryl]-pg-D-gle
36 JEME3F C AmRhT E ©OH O-p-D-gle[ 6-O-COCH: C(OH, 3z
CH;)-CH;COOCH; ]
37 (—)-angelicoidenol-g-D-glucopyrano- E OH O-p-D-gle 13
sidel11]
benzoyl: 3 B BE 2L ; vanilly . F B 3 ; galloyl . % fr FBEEE s isovaleryl . B R i &8
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1 3"-O-glucosyl sen- A gle H COOH H CH: 33
buriside f (3]
2 kankanoside AL#0] A p-D-gle H CH; H H OH.CH; 34
3 kankanoside B[] A p-D-gle ETC R ET H OH OH,CH:OH 34
4 kankanoside CH0 A p-D-gle CIL L H OH OH,CH;OH 34
5 gk FEbld A B-D-gle H COOCH, H OH CH; 35
6 genameside Al#2) A p-D-gle COQCH; OH OH.CH:0OH 36
7  genameside Bl12] A B-D-gle COOCH; OH OH,CH,0OH 36
8 genameside C[12] A p-D-gle(1—+4)- COOCH; CH:;OH 36
B-D-gle
9  genameside DE2) A p-D-gle COOCH;, CH:O-p-D- 36
ele
10 mEFEEHFmEH A p-D-gle COOH CH:OH 36
11 R Efypleel A p-D-gle COOCH, CH:0OH 36
12 BRETHFNM A p-D-gle “ COOCH; OH,CH,OH 36
13 HEF-1-O-JEEE A p-D-gle(1—>6)- COOCH;, CH,OH 36
ﬁ:ﬁ:;qu B—D-glc
14 urphoside A A gle O-feruloyl OH OH,CH,OH 37
15 6-S-PIEB AT F & A p-D-gle O-feruloyl OH,CH; 38
'ﬁ-:[4-1]
16 HR-6-F-4-G-FHE A pDgle O;i::;‘:_’ OH,CH; 38
H--BEER= g i
8" T 94k T
e phenylgly-
col-8")-fer-
uloyl
17 #HA-6-F-4-(3-BE A pD-gle 0-4'(3-me- OH,CH, 38
BA4REEER= thoxyl-4-hy-
BE-8")-F B W A droxyphen-
FrErha ylglyeol-8")-
feruloyl
18 8,10-dehydropulch- A B-D-gle COOCH; OH OH OH =CH; 47
ellosidelt?]
19 g r gt Lee] B gle OH CH;OH 39
20  S5-allosyloxy-aucubin ¥ B p- gle O-fallose  OH CH:OH 29
21 EF Rl B pgle OH OH CH:OH 29
22 EFFEELY B pele O-p-gle OH CH;OH 29
23 allobetonicoside™ B pgle = CH;OH 29
24 EIEIFREE B gl COOH OH CH, 00 5
CCH;
25 EZBEEENTEH B gl COOH OH CH,OH 5
'ﬁg[ﬁ!
26 G-O-2[E 2 EERERG R B gl COOH OCOCH;, CH;OH 5
300 |
27 AFib AR B gle COOCH; OH CH;00- 5
CCH:
28  HTBEZTILAEDS B gle COOCH; OH CH;OH 5
Bl e He [ 5 ]
29 i 22 pplel C gle COOH OH,CH,OH .
30 6'-O-E- P 3w Ak &k C  6'-E-feruloyl-g- COOH OH.CH,OH 40
i gle g
31 10-O-E- B Sk K & C B gl COOH : 40
OH, CH,(O-

A_Lﬁ:._'_da'l

E-feruloyl
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32 10 -O-trans-cou- C  p-D-gle OH,CH;O-4- 41
maroyl-eranthem- hydroxy-
oside (197 cinnhyl
33 3-Op-D-mMIEHE D p-D-gle-(1—=4)- OH CH,OH 42
b2 ed B-D-gle
34 gyl D p-D-gle O-benzoyl CH;OH 43
35 gl D p-D-gle O p-hydroxy- CH:OH 43
benzoyl
36 FFEIFhU D g-D-gle (O-vanilloyl CH,OH 43
37  verminosidel5!] D g-D-gle O-caffeoyl CH:OH 43
38 3Bk sy D  p-D-gle (-protocate- CH;OH 43
N chuoyl
39 Wl | ) D p-D-gle O-vanilloyl CH,OH 44
40 THEEEE 6 Do, OH CH;OH 44
41 R bl D p-D-gle O -E-4-hy- CH;OH 44
droxy-3-
methoxy-
cinnamoyl
42 pikurosidel®?] D  p-D-gle (O-vanilloyl OH OH 44
43 verbrasidel#3] E O-gle OH  CH; 43
44 RIS F gle CH:00- 5
CCH;
45  6-E-%F EEiA G B-D-gle[8-0-(p- COOH OH 45
L BLIFERFE AR hydroxycinna-
-5 2k moyl)]
46 6-0-[(2E)-2, 6-— G p-D-gle (6-0-2, COOH OH 45
B o-5-5 H-2-3 6-dimethyl-8-
A 2T Z hydroxy-2-oc-
FRI T A e e (54 tenoyloxy)
47 BRI AR G p-D-gle COOH OH 45
ﬁl’sdf
48 R H p-D-gle COOH O-caffeoyl 45
49 FERCEAF - pEsyd H pD-gle COOCH; OCH; 45
50 4 gFF0) H ogle COOCH; (ol
O-( p-hydr-
oxyphene-
thyl) ]
51 Py b I gl 33
52 epi-vogelosidel#] Iip 2l OCHj, 33

feruloyl : W] % Bk & ; caffeoyl. BNHEBESE ; vanilloyl; % B BESE ; protocatechuoyl: L Bt 2 ; cinnamoyl: P H: Bt B ; phenethyl.

.2 % ; octenoyloxy . M BE 4 3%
Modaressi 2£5% M Eremostachys laciniata (L. )
Bunge T4 BB 2 A pulchelloside T Xof 4 2F F T
B 2R ORI R TE AT A A 4 B 658 2 BRI A BOOR A R
e B ARAW W BE 2 0. 05 mg/mL.

M6 I B XS T O 40 B R Y NF-«B & —Ff
FrR Ml R, 5 Higr @y S RAER K HE
S0 A2 A AT AR A I K RS JTURR ik, 5 B b
E4IN B4 WA, XSHERXMEME B
#2 9iE WA /)N GRS 7R 3% 0 Y B A B SR A A, DR

IR % Rt M R A BT R B R Y .
2.2 WMERP

BATHE R P B AT 24 1l 4 i — |AL A5 & PCl2
AR T, AL AR AL 2, SR P2 40 L 3 hn
PP 22 40 A7 T B, X % ok R R T N B TR BT B
WA AT GEMERPER. SETEEE
W AR 5 CAL X 40 o o 378 T8 , Uk 2 O e 4 48 £
B B o 43 B A B 49 5 S5 A (pedicularioside
A)E SN caspase-3 H R A 26 35 T I8 55 MPP' %%
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S RPNl R R R e = 8 2
H, O, 355 B £ A0 L3 R B, fR 37 2 0% e R 4 ™ .
2.3 HifheE

Hung %) % 306k i 304 5 A 58 o BE 3 40 i 45
A B A AR /A K O AS49 ANMI R EE . A
o7 845 B Y LB 2 5 JE SF A mT LA 1 C6 Al
LR AR, FERIAE C6 H & R E 40
EE 2 HEWEH EFARFEAE . B RIEH
Viburnum luzonicum Rolfe B0 4388 3| 49 luzono-
side A\BXf HeLa S3 40 M E A", 25
AR SF U R IE AT 25 XA BT 98 40 B Bk Bel-7402 A0
Hep G, Z1M3E A B &M HI1ER B &KW H =50
1% 33.78%.31.45%, ;
2.4 ®EF

B N 3% Boschniakia rossica ( Chamisso et
Schlechtendal) B. Fedtschenko H #) ¥ 4% BE G B A
IEE M S-REFALEK T HBEX CCL 5] &/ F#H
YA Z e, £ W A A 7 8 R T 3
Fr A P RES B is , i B P B a6T . 1L Z Bh AR
TH A U S 2 R B (AFBD) S AU HEY: K
BUTEEPES F, IR RBW > i AFB, S v & B
e PR P 44t Py T . Bk o S R R 3
M35 i CCL B BUR 3 45 T 7™ 4= 1 28 B 5% &
(AL MR E B (AST) K F B T+, HAERH 1E
Mo EREETE M FIE RNA & BKE T B,
Je B R B B R CCL &4 JFF 48 45 /) B I 3
ALT.AST JKF B 352 FFE A 4 e H it |46
i A 3 R BRUAE VW B R R IR A A E vk
B, BARFERT.
2.5 MEUN.EERTE

AR 5 Aok 8 e P R B AL RS T R R B
RWEAMEANBEER™ . R LERES
AR RE OGPk EET, T FHEMYL
T G13 HRETEEx DPPH B %, A 8 & 1t
Ak 3E MY . Raju Z50% ) 7K 4 BT Wendlandia
formosana Cowan W4y B8 2 Y 5 35 4% BETS 178
BRTEET W BR £ 2 Bk 4 v 5 R R S . 10-O-oj i

- G BR B T R L 6-FF AR X9 PR R B R L 10-O-1lp

MEE 2 38 Lh AR H X DPPH | 32 56 70 53 48,4k 3 7§ 18 £
PIRPUEACE . S04 Bl 1 8 B2 ik 40 i 9 7
HABRNTEEZ, A\TTAESEREBEEH
(MMP-1) & B> 51 & Bz Bk 9 56 2 4k = Rz » T Bk -

WM HRE S Z W H MMP-1 A9 4 B, AT R &
ZWERTY.,
2.6 HERGHR

ATZ5 I 6'-O-p-D- itk U 34 7 M9 2 A5 25 Y R
B I8 A 18 58 1 1k 00 75 O 12 0 1 A 1 95 P A R A
JREFEUI IR MC3T3-E1 H A 45 T B, i B 5 A5 75
VRt B B0, T TR B R B Ant . Bk o 3 B
1R T R 4 L 1 R D o A 3 e i
AT B AA RN
2.7 MG

BT H X R R A IR RS SRR
N B3 R R IR AR A, ECAE FE DL S AT BE S 9 )
R 458 D R 14 T A1 9 25 - G- A R I ) 0 7 2607
BIb 39 380 T S R . TS O B AR, Jin &R
UES2 4% PR < SR FH Bk P 3 880 5 5 L e e o B vk
HH B g 4R m.
2.8 #E

Jaishree IR E B F R 0] B GEM, 4 F
200 mg/kg B H V5 /) B K R 51 A 9 o T 3K
B HH R TS SR B Bk . I E T R A E
PR K pln AP BB AR A 9% ik £ 3 Bk AR T 5 | A2 A 18
PR A B AT .
2.9 HMEA

MAE T 76 5 5 52 BLAS B 94 3008 BE G # 6'-O-
LB EVFEHHFRBAFEEMRSEQEERE
B A EIZRE N s MAEZ SR B P X Sk
FH A(scropolioside A) . scrophuloside A F1 scrov-
alentinoside F¢FE Ak 5 45 BE o5 7 AEJ2 oF A f Bk iR &
HEAN M A, B AA 6 D BAE RIS . f g
REVER. EEFHEFEAREMERS.
3 #iE

EMEH M ERRGY R o) 2, wikE
PR A RENAEEN . H B A2
WH5E E A T T XIF R H IR BE A , AR
TP L0 BV FR AL A 4 B A . RO, A
170 3t ) BH 5 4 R 246 S 4 B R ML A LT
BN T PR AR — AN R R AR DAY ) B, Lk — 2B
B R E YR A F L S e
B S BUE 55 1Y 2 FRHIE T RSB 4 B, 3 i
KT BERFHEREEER XL,
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