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An ethanolic extract of Chinese Quince (Chaenomeles sinensis Kornune) was found to have an
antibacterial activity on Streptococcus pyogenes (group A streptococcus haemolyticus) and an
antihemolytic activity on streptolysin O known, a pathogenic factor of S. pyogenes. Chromato-
graphic separation of the extract gave six triterpenes and g-sitosterol, some showing a potent
antibacterial activity on S. pyogenes and an antihemolytic activity. The biological activities of the
compounds isolated from Chinese Quince, and authentic triterpene and sterol samples were
compared, and their structure-activity relationship was investigated.
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#Y) > (Chaenomeles sinensis Konng) (I EAEENE.  acid 2 EME =R 2 RE L 20 THET 5.
%r‘%/ff% D, ZORIIZES T :{71\)& (v 7’J) tn%';t = B o &
1, SRR, gENE, BN, FRZT SICHWLNTW Y, I
EicBwTLd L) REREMICHWLTEBY, 2 1. EEBRMH#H
YORFEERBEINCOTAALZLDE ) B EML T, $ ¥R D A1) > (Chaenomeles sinensis Kokung) F523rh
%, A HE L THEL T3, L L 2o B (W) 28k,
WA & A EH S h s X nfwz;cw A OB #3E | Ursolic acid (6), cholesterol (12) (% Sigma 4%
L Tlx, AP ZDEFERAKAS & L T cis-a-farnesene, %, oleanolic acid methyl ester (2) , ursolic acid methyl

trans-a-farnesene, B-farnesene NIFAE# W & 512 L T\ ester (7), oz-amylin (8), B-amylin (3) |4Extrasynthese
L, F72, PRSP IZz—FT B L D B-sitosterol, 1 - B A 7

hexadecene, ursolic acid, palmitic acid #, BFEgx 5 )Laf 2. EitEﬁ@HE& UEREH
BEL L D quercetin, quercitrin # HEE, Rl Tw 5, S. pyogenes 12348, 19615 ¥ L (X Streptococcus mutans

KB TlE A Y > ofEE, THBRERICEH L, Mo Ingbritt (3 brain heart infusion broth (DIFCO) %,
DB EFB LTI & B9 LC, AU Staphyrococcus aurveus I[ID671, IIDI7513 MR~ % 2 1%, 7
LB I AL IR 4o 9E & 5] & 2 Z ¢ Streptococcus pyogenes Jba—20.2% % ¥ L 72 nutrient broth (DIFCO) #% /B

WX AHRIEE R KB OEET A RME (2 L7 Wy, IFRBGICESER L 72,
)2 O) ITxd 2 ENE 2 REI L Ok Rt 247 3. MEEMHER
272, FOR, 56 TS W oleanolic acid, 96 A 7 a7 L — BV RURE ARG LY G

pomolic acid, 2-oxopomolic acid, uvaol Zc &+ Y 7Iu fliL 729, 2%x8 /2 —IIVikH % A THBO 2 {EHARA
NACEYNC TG R, F 72 B-sitosterol, 2-oxopomolic  FEFFEBLL, ZD100 ul 2T @MU, ar o
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TasLe I Antibacterial Activity of Triterpenes and Sterols Isolated from C. sinensis and Related
Compounds

B Minimum inhibitory concentration (MIC) ( g/?nl)
S. p“) 12348 S.p¥ 19615 S.a®IID671  S.a™IIDY75  S.m® Ingbritt

Compound  Origin

1 c.s.® 6.25 6.25 >400 > 400 25
2 a.s.? 25 25 >400 >400 > 400
3 a.s. > 400 >400 >400 > 400 >400
4 C.s. >400 >400 > 400 > 400 > 400
5 c.s. >400 > 400 >400 >400 >400
6 a.s. 6.25 6.25 >400 >400 25
7 a.s. 12.5 25 >400 > 400 100
8 a.s. >400 >400 > 400 >400 > 400
9 c.s. 25 25 25 50 25
10 c.s. o0 50 o0 200 200
11 C.s. 50 200 >400 >400 >400
12 a.s. > 400 >400 >400 > 400 > 400
13 CS. >400 >400 >400 >400 >400

Antlbacterldl act1v1ty Was determined by broth dllutlon method.
N Streptococcus pyogenes, > Staphylococcus aureus, © Streptococcus mutans, @ isolated from C. sinensis,
* authentic sample.

—F 2 %28 /S — LR v, BUNEBRC B L 72, Wiy [/ S E B (MIC) 50 ug/ml, ¥ 17750 %6k
RBRHE37C CUAMRRMINTISTE 21T - 724, 24 s (UG, <10 wg/ml], EEfE = 5 viEsr (MIC 100
L 72 WA s R L (10° CRU/mlLE), 20100 wl % ug/ml, ICq, 227 pg/ml) | {?I*HJ o L7z, n~F
H7 L R BRI L 72, 37°C TARFREERE L, BirEs )V Ar A Tarzae b 757 4— [~k
FE T BT AR ORIE A 7oL — ) — % B FL (50 010 )] 2HWTI07 773 3 i

HIT550 nm DBEEDZ I L D HBE L 72, B oW % APl 7z, PLE L L < i(h»ﬂ‘u: BHEG D E N TS5 7 3
L 722 kRt o BRI EE %, ﬁy:/]\%'%ﬁISHJH%EE (MIC) & Nz onTlE, 2512 ) A N-HPLC [n-—~%%>-F

L. Ehr 4L (83017, 4:1, 3:1)], ODS-HPLC [MeOH-
4. BOF (XPLFHY S 0) BERR H,0(19:1, 1:0), CH;CN 100%] TH# L, 5EEL

B T, PEL O EICRL TATH 72 BRHE 2% AWEREEL 2, KR I AT BB IR S
¥R CEEEE ALK (pH6.5) G L) Z X1z kY oleanolic acid (1, 52.3 mg)®, 3-acetyloleanolic

THEL, SARRER E L2, BB E & F oWk L - acid (4, 13.9mg)?, erythrodiol (5, 3.5mg)®, uvaol (11,
vha—E LTHWE, ZAF VTR 220 G ) 5.1mg)?, B-sitosterol (13, 54.4 mg)® & [E%EL 7.

(21 unit/ml 2% % £ 9 IRBUKTRARL, A v 7MY FEfl . F VG, )TN Ta TR ST T 4
OB E Lz, GRUBHER600 pl KA bL TR D — [v7uutgr-2% /=0 (1:0-0:1)] #H\WT

OVEHE300 gl % 37°C TLOH MBI S 7218, ) BERRE X 10777 a4l 7z, MERICITHORWT7 772 3

HiAk (pH 6.5) T 3 I L 72 5 % 7 % X i eRkis g 4 300 EonT, ELIc YA N-HPLC [P 7uw 29 2-
FIRINL, & 5237C T4 &8 72 mlr B BB L (90 D], ODS-HPLC [MeOH-H,0 (19 : 1,

(1,500 rpm, 170 2 kD RMERELT S, EFHOW  1:0), CHCN 100%] TH®E L, 3HHEOAW % HilEL

g (550nm) Farbo— L TAEI LA . KESyIANLT S EF ML TSI 2L

NHZ L L7 MY Y OMERTE® K&, H0KHE 3 oleanolic acid (1, 1,577 mg)®, pomolic acid (9, 80.8

(ICs,) ®EIHL 72, mg)?, 2-oxopomolic acid (10, 13.7 mg)'® & W& L 72,

5. FoOiht & BB

i s
# 1) > (C. sinensis) DUIERKTIROg kx5 /—) (51) & X =R
WML, =7 /=X X60g #f, K (20 % 1. MEEN%
‘Unz*ﬁh’w%m, n-~%%> (20, W&L—fw (20 B& AV L DHEEL N T ibEY (1, 4, 5, 9,

K n-7% /7= (210) THIEL, n=~F s (4.4¢g), 10, 11), A-sitosterol (13) KU nBE L kEN: (2,

WEEE T FoLiisy (12.7g), n 7% /~11/[rhi,’v\ (20.3g) B 3,6, 7,8, 12) % M\ T AR M MEHBERE (S. pyogenes),
FOOKES (23.2¢) #FE7. &Sy E S, pyogenes 2K WAAT R ERE (S, aureus) K BRI TS (S, mutans)
BERIGYE N ORI ER B Lo & 2 A, nenX W2 B PRI ERBAE R 2 Tasie LicorL 72, 2 K
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Ry=OH, R,=COOH 6. Ri=Hp, Rp=COOH, Rs=H
Ry=OH, Ry=COOCH; 7. Ry=Hp. Rp=COOCH;, Ra=H
R=OH, Rp=CHs 8. Ri=Hp, Rp=CHj3, Ra=H

Ry=0Ac, Ry=COOH 9. Ry=Hp, R,=COOH, R3=OH
R{=OH, Rp=CH,OH 0. Ry=0, Rp=COOH, Ry=OH
1. Ry=Hz, Rz=CH,OH, Rs=H

1.
2,
3.
4.
5.

12. R=H
13. R=CzHs

Chart 1.

HO

S TlE, oleanolic acid A% S. pyogenes 123t L Tk d 5t
WHIEREYER R L, MIC 136.25 ug/ml T#Hh - 7. Oleanolic
acid (3 S. mutans (25t L Tid MIC 25 pg/ml, S. aureus |
)t‘J'L’C 13 >400
CHRL THRRICE WIS 2 R 2 s b o 72,
Oleanolic acid i3 7)) > ®D } 1) T WG OW Tlidfk b
GEBDE L, RN BWT S, pyogenes DA E AW &
LTEHL Tw3 ANz, FoMD s ) v sy
T3, pomolic acid, 2-oxopomolic acid, uvaol % Hlig iy
WHRITIER R L2, NS D ) FAALEWORE
EHBEEE L D #7022 A, AL TH R )T
Ny (1~5), 7B ) Ty (6~1D) Wi ha
BRI BWT L, 34T KEREE, 28f0Ic ViR ¥ ViR
4§ % oleanolic acid (1), ursolic acid (2) 2% b v

5k hRmE

MIHEMEAIRL 72, SRHDWMDOHINEKF L ILFD A F
I AT UK (2, T) TIRFEHESIT L, 28f7h 45
WX 705 723, 8 TIRIGIEA Vv, F 72 oleanolic acid @

SPLDOKBIDT 2 F LS N4 HES LT &
&, 3ALOKERIE K V280100 7 ViR X 2 VIR HUA TR RS
BUCERTH S Z EHURENT.

2. BmE (RFLF Y2 0) REEE

7)) > k0 HEEE N7 MO OB EILA R RO
L7 ey OMENRMES Tase LI2/RL 72, 2 V7
FOCORGTRO6TOEWATHY, RIEREIZ/EM
L, aBmm#25( X829, 41 > W4 Tld B-sitosterol 12
LR LT ) P ORET D A 6 4L, 5096 R
(ICs0) 1212 ug/ml TH »72. Z L L7 M) 2> Oh%RIML
ERIRICAER T A 72001E, ZOFE KM L Loar

2T —NIZKEET 52 P LETHY, choresterol X

ug/ml TH 5B ED L, BWEIXS. pyogenes

TasLe 1I. Inhibitory Effect of Triterpenes and Sterols Iso-
lated from C. simensis and Related Compounds
on Hemolysis with Streptolysin O
Compound Origin 1o -
ug/ml um

1 c.s® 67.8 148.7

2 a.s” 12.8 27.2

3 a.s. 9.1 21.4

4 c.s. 54.9 110.2

5 C.S. >100 >226.2

6 a.s. 98.5 216.0

7 a.s. 9.9 21.1

8 a.s. 10.6 24.9

9 C.S. 23.1 48.9

10 C.s. 4.2 8.6

11 c.s. >100 >226.2

12 a.s. 0.5 1.3

13 C.8. 1.2 2.9

4 jsolated from C. sinensis, ® authentic sample.

f-sitosterol F ) 2 70— WHEILET LHEAICIE A ML

TRV ODERDEI NS Z LTS,
Al WBAE R I BT L Besitosterol i3 IEE IV 2 b
V) OMEREREZ AL, InHWE LTS
MR E L o2 )T AVAEAEYIc B W T B-amylin,
ursolic acid methylester, 2-oxopomolic acid = & iy
BRI FE RS A S B 1, 1Cs0139.1, 9.9, 4.2 ug/ml
TdH - 7213 H uvaol, erythrodiol A3 ~XTo 1Y) 70
~AEEHI00 ug/ml LU F D ICs ThH -7z, 26D
) T ALA N IR E TS R E L7z D4
HELHTTHE, AL 7]

MY 2Ol MO B
BicESL, BCoORELERT L2 E5MLNTH 5

ZEDL, INHDHY) AT & B IR A H L
DRI T AMENDEDEHZLNS
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