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Chemical Constituents of Petroleum Ether Fraction of the Pericarps of

Rosa davurica Pall. and Their Inhibitory Activity on Lipase and a-Glucosidase
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Abstract : Twelve compounds were isolated and purified from petroleum ether fraction of the pericarps of Rosa davurica

Pall. by silica gel and Sephadex LH-20 column chromatography. Their structures were elucidated on the basis of physico-

chemical properties and spectroscopic data as nonacosane (1), a-tocopherol (2), diethyl phthalate (3), dibutyl

phthalate (4) , B-sitosterol (5), a-amyrin (6) , uvaol (7), botulin (8), betulic acid (9), 19a-hydroxyursolic acid

(10) ,daucosterol (11) and maltose (12). Compounds 1-3,6-7 and 12 were isolated from R. davurica for the first time.

Petroleum ether fraction showed some inhibitory activity on the pancreatic lipase by fluorescent method and on a-glucosi-

dase from the yeast by 96-microplate based method.

Key words : Rosa davurica Pall. ;pericarps ;chemical constituents ; pancreatic lipase ; a-glucosidase
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B, X RIECRR A A il Bk R AT 10 R AR 12
&, 2 BRI Xl oo i, 2 — L
Be(1) o EH8(2) 4B W — 2 W (3) AR
THRR TR (4) B EE(S) - IREE(6) |
EIRBE(T) CARER IR (8) L FIMENR IR (9) \19a-F2 0k
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SE AT AR 4, X8 PR BRI oo 3 80 0 PEAT R
PRI A 5 e 0 R 70 i A R o= 2 M A 7
THTERE

1 {88 S

1.1 {4g%

SHB- M IR /K 2 HIE 28 5 RN IR T 52
ARAT]) sEYELAN-1100 Jigh 78 A AL (1 2 Y
# A PR H]) s Nicolet Avatar 330 {8 HUIH AR #2115
TEA (3 E AL 22 7] ) 5 Bruker Am-400 %A% 7 4
AR T A ) 5 AR AN (1 3 4 3 KR AN
A BRZA ) s GENIUS 16-K R 2.0 L CBr AL A%
25w s Mellter AE240 H, -1 (v [ 4 45 - 46 )
ZALE) ) s PHS-25 RUBUE pH i (LA 24X
aARAT) .

1.2 ##

FEEAT IR (35 By e ) s 2 20
HERE GF,sy (75 554 T ) ; Sephadex LH-20 ( GE
Healthcare Bio-Sciences AB, Sweden ) ; % Jif B i i
(porcine pancreatic lipase ,type II, PPL) \4-FF FLAxF
Filil vl R B (4-MUO ) | o~ 25 Bl 15 B ( S. cerevisiae,
G0660-750U ) [ 4-fiff HE Z-o-D-nlt Wrj ) 45 BE
(PNPG) 20l [ 5E [ Sigma 23 7] 5 B - S0 (78 B
HAT]) 5 15 MEPE SD KR, 200 ~220 g, Hi P9 458
R BE AR S Wy v 3R, B AR HIE S SCXK
(Bk)2012-003 ; HoAth 57 25 2 43 dir ki, 2544 T 2011
48 FR A BICVLA /NN, 28095 A28 R 24
e T 8 B R 4 i 2R (Rosa davurica
Pall. ) .

2 REE5SE

3.2 kg TR RR IR, FH 70% B Rl 4 HL
SRGEHR 3 ~4 h B IFREUE, DSOS, Weds 200
i, 15 2L EAR YRR 290.2 g, KRB HIE #2E
TR 7K 43 B0E FH AT Tk A P A b ik 2 HGRR 43 22 g,
P GHIEER (100 ~200 H ) 4% 101 T IR ik
SEHE, AT -2 TR TR R &R B B PR B (200 1,
100:1,50:1,30:1,20:1,10:1,8:1,5:1,3:1,2:1,1
11,00 1) s Ui dE B0 500 mL, FRt 4R 568 1y, 45
o iEat TLC KRG 1, 480 I &2 Rk AR 2 #,
Sephadex LH-20 7355, 5 25 i F il £ 2 (15 55 5
BARE) 12 MRS, s R A 1(8 mg) 2
(20 mg) .3(200 mg) .4(30 mg) .5(300 mg) .6(10

mg) \7(5 mg) .8(10 mg) 9(12 mg) 10(9 mg) .11
(60 mg) 12(80 mg) ,

3 FHEE

'[‘Ki%% 1 C29H60’ E@*ﬁﬂi,mp- 63 ~64 C ,EJ
WFET,10% R LB RIR LT 0, EI-MS (m/z) .
338,295,281,267,253,239,225,183,169,127,113,
99,85,71,57;'H NMR (400 MHz, CDCL,) & ppm:
0.88(6H,t,2 xCH,) ,1.25(54H,brs,27 x CH,) ;" C
NMR (100 MHz,CDCl,) & ppm:31.9(C-3,27) ,29.7
(C4~26),22.7(C2,28),14.1(C-1,29), HH
T B T s 5 SCEk T 1 JLbE ( Nonacosane ) %§
P A2 MOz A e E o Uk

HEW2 CyuH, 0, IREEAIHPIRY), mp. 430 ~
431 C, B vE T4 7, 10% Bie 1 5 % 44 'H
NMR (400 MHz,CDCl,) §:4.21(1H,s,6-0H) ,2. 60
(2H,t,J =6.6 Hz,H4),2.16(3H,s,5-CH,) ,2. 11
(6H,s,7,8-CH,),1.78 (2H, m,H-3) ,1.23 (3H, s,
2'-CH,),0.86 (12H, m,4',8', 12", 13-CH, ) ;" C
NMR (100 MHz, CDCl,) 8:145.7(C9),144.7(C-
6),122.7(C-8),121.2(C-7),118.6(C-5),117.5
(C-10),74.7(C-2),39.9(C-1"),39.5 (C-11"),
37.6(C-3"),37.5(C-5",7"),437. (C9'),32.9(C-
4'),32.8(C-8"),31.7(C-3),28.1(C-12"),25.0(C-
10"),24.6 (C-6"),23.9(2-CH,),22.9(12'-CH,) ,
22.8(C-13"),21.2(C-2"),20.9(C4),19.9 (4'-
CH,),19.8(8'-CH;) ,12.4(7-CH,) ,11.9(8-CH,) ,
11.4(5-CHy) . HEGE AiS 80 5 SCikh o-EF
1% ( a-tocopherol ) Bl FA— B, MUZ LA W 1 5
EN LB

EW3 C,H,O,, HEaMAK, 5T,
10% Bl B BIRL {5, IR (KBr) v, (em™) 2951
(v"CH,),2850 (v'CH, ), 1697 (C = 0), 1429 (8"
CH,) ,1294 1188 ( C-0-C),1463,687(C =C),721,
EI-MS (m/z) Hheh4 222,207,177 ,149 ,76 25/ s
T, 28 EI-MS rh ) NIST j5 [ a2, Ho o150k
C,H,0,, 50 T8 222, 5408 — W g — L B89 it
JESL R = B —3."H NMR (400 MHz, CDCL,) §:
7.74 (2 H,dd,J =10.1,2.2 Hz,H-3,6),7.54 (2
H,dd,J = 10.1,2.2 Hz,H4,5),4.38 (4 H,q,J =
6.1 Hz, H2",2"),1.38 (6H,t,J =8.2 Hz, H-3',
3");"C NMR (100 MHz, CDCL,) §:162.4 (C-1"),
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127.0 (C-1,2),125.7 (C-3,6),123.6 (C4,5),
56.4 (C2",2""),8.9 (C3",3"), H3c@k" gtz
WEESE— 30, U B AL B Y AR W R —. LTk
(diethyl pthalate) .

HEaEWm4 C H,0,, HEKAR, 5in Ta4,10
% IR R 4145, H NMR (400 MHz, CDCL,) §:
7.72(2H, m,H-3,6),7.53 (2H, m, H4,5) ,4.31
(4H,t,J =6.7 Hz,H2"2") 1. 72(4H,q,H-3",3"),
1.44(4H ,sext,H4' 4") 0.96(6H,t,] =7.4 Hz, H-
5',5");”C NMR (100 MHz,CDCl,) §:167.7(C-1",
17),132.3(C-1,2),130.9(C-3,6),128.8(C4,5),
65.5(C2",2"),30.6 (C-3",3"),19.2 (C4",4"),
13.7(C-5",5") o HAGE B B0 5 SClik rh 3R —
2 — T 16 (dibutyl pthalate) $c¥fs ' — 20, %L &
YIRS R R — T g

HEWMS CyHy O, HAEHRE S (NER),
mp. 430 ~431 °C, Gy T A5, 10% Bilg £ 1 5 5241
o, S B-4 HS BEXT IR i S 2 A ik £
fR MR =201 Ak PR =3: 1 A0 SRR =
5:1 I, H 10% Bk £ 5 % B SR Kl i o, I
R AH K AT R —3 i, i iz &9k B-
2% 15 W ( B-sitosterol )

wEme C, H,O0, 1K, mp. 185 ~ 187
C, 5% T4 47, 10% Bk OB B 44 0,'"H NMR
(400 MHz, CDCl,) §:5.15(1H,t, J =3.6 Hz, H-
12),3.23(1H,dd, J=10.8,5.1 Hz,H3),1.05,
1.00,0.95,0.91,0.87,0.86,0.81,0.79 (each 3H,
$,23 ~30);"”C NMR (100 MHz,CDCl,) §:38.8(C-
1),27.3(C2),79.1(C-3) ,38.7(C4),53.1(C-5),
18.4(C-6),32.3(C-7),40.0(C-8),47.7(C9),
37.7(C-10),23.2(C-11),123.4(C-12),140.9 ( C-
13),42.9(C-14) ,29.1 (C-15),25.3(C-16),33.5
(C-17),55.2(C-18),39.3(C-19),37.0(C-20),
31.2(C21),41.3(C22),28.2(C=23),15.5(C-
24),15.7(C25),17.1(C-26),23.7(C-27),28.2
(C-28),17.7(C-29),21.2 (C-30), H Ak meik
B 5 3CHk o7 B B (-amyrin) Bds ) AR
— 3, HOZAL B RS N - R AREE

WEWMT CyH, 0,, HEM K, Z s T %45,
10% iR 7, B 5 % €6 ,' H NMR (400 MHz, CDCL, )
5:5.14(1H,t,J =3.3,H-12),3.51(1H,d,J =10.3
Hz,H-28a),3.19 (2H, m, H-3a,28b), 1. 10, 1. 00,
0.99,0.95,0.79 (each 3H,d,J =7.0 Hz, H-23 ~

27),0.93(3H,d,J =7.0 Hz,H-29),0.82(3H,d,J
=6.0 Hz, H-30) ;" C NMR (100 MHz, CDCL,) §:
38.8(C-1),26.0(C2),79.0(C-3),38.0(C4),
55.1(C-5),18.3(C-6),32.8(C-7),38.8 (C-8),
47.8(C9),36.9(C-10),23.3(C-11),125.0(C-
12),138.7(C-13) ,40.0( C-14),27.2(C-15) ,23.4
(C-16),42.0(C-17),54.0 (C-18),39.4 (C-19),
39.3(C-20),30.6(C-21),35.2(C-22),28.1(C-
23),15.6(C24),15.7(C25),16.8(C-26),23.3
(C-27),69.9(C-28),17.3(C-29),21.3(C-30), H
S B B 5 SOk R 2R (uvaol ) B dE —
B, HOZAE PR N SR

wEW8 C,H,O0,, (1A A, mp. 256 ~ 257
C, 5% TE 7, 10% Bk OB 8 %440 ,'"H NMR
(400 MHz, CDCl,) 6:4.68 (1H,d,J =1.8 Hz, H-
29a),4.58(1H,s,H-29b) ,3.80(1H,d,J =10. 8 Hz,
H-28a),3.33 (1H, d, J = 10.8 Hz, H-28b), 3.20
(1H,dd,J =10.8 ,4.7 Hz,H-3),2.38(1H, m, H-
19),1.68 (3H,s,H-30),1.02 (3H,s, H27),0.98
(3H,s,H-26),0.97 (3H,s,H-23),0.82(3H, s, H-
25),0.76 (3H, s, H-24);” C NMR (100 MHz,
CDCL,) 6:40.9(C-1),50.4(C-2),79.0(C-3),38.9
(C4),55.3(C-5),18.3(C-6),34.2(C-7) ,40.9( C-
8),50.4(C-9),37.3(C-10),20.8(C-11),25.2(C-
12),37.1(C-13),42.7(C-14),27.0(C-15),29. 1
(C-16),47.8(C-17),47.6 (C-18),48.7 (C-19),
150.5(C-20),29.7(C-21),34.0(C22),28.0(C-
23),15.4(C24),16.0(C-25),16.1(C-26),14.8
(C-27),60.5(C-28),109.7 (C29),19.1(C-30),
FCEE ik 1% FCHE 5 SOk FHE B B (betulin) 25
Pt 3, BOE A A P S A RERG

WwEW9 C,H,O,, 1K, mp. 295 ~ 298
C s TR OB NER, 5y % T ILE , 10% i iR
ZBEi o145 '"H NMR (400 MHz, CDCL,) §:4. 74
(1H,s,H29a),4.61 (1H,s,H29b) ,3. 19(1H, m,
H-3),3.00(1H, brs,H-19) ,1.69,0.97,0.97,0. 93,
0.82,0.75 (each 3H,s,6 x CH,);"” C NMR (100
MHz,CDCl,) 6:38.7 (C-1),27.4(C2),79.0 (C-
3),38.9(C4),55.3(C-5),18.3(C-6) ,34.3(C-7),
40.7(C-8),50.5(C9),37.2(C-10),20.8(C-11),
25.5(C-12),38.4 (C-13),42.4 (C-14),30.5 ( C-
15),32.1(C-16),56.3(C-17),46.9 (C-18),49.2
(C-19),150.4(C-20),29.7 (C-21),37.0(C-22),
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28.0(C-23),15.3(C-24),16.0(C25) ,16.1(C-
26) ,14.7(C-27),180.5(C-28),109.7 (C-29),
19.4(C-30) , HARE il s 5 Sclk b iR e
(betulic acid) ¥rdfs " — 5k, HO% b & VB % E N A
MERRTZ .

wEH10 Cy H,0,, HOMAK ,10% B R L
L (a,'H NMR (400 MHz, DMSO-d,) §:11. 83
(1H,s,COOH) ,5.16(1H,s,H-12) ,3.00( 1H,m, H-
3),2.36 (1H, s, H-18),1.29,1.07, 0.90, 0. 85,
0.83,0.70,0.68 (each 3H,s,7 x CH,);"” C NMR
(100 MHz, DMSO-d,) §:38.2(C-1),27.0(C-2),
76.9(C-3),38.4(C4),54.9(C-5),18.2(C-6),
32.7(C-7),39.3(C-8),46.7(C9),36.6(C-10),
23.2(C-11),126.9(C-12),138.6(C-13) ,41. 1 (C-
14),28.3(C-15),25.2(C-16),46.9(C-17),53.2
(C-18),71.6(C-19),41.4(C20),26.4 (C-21),
37.3(C22),28.1(C23),16.4(C24),15.2(C-
25),16.6(C-26),24.0(C-27),179.0 (C-28),26.0
(C-29),16. 1(C-30) , HE(3% Ak % Bdl 55 SCmk b
19a-%8 3 5 F5 2 ( 19a-hydroxyursolic acid ) B
— 3 HOZ A G PIREEE N 190- R FE L TR

wE® 11 CysHy,Of, HOM A, 10% B L BE
WL, AR SEAE DX IR )R R
CHEE =91 S5 CPROER =101 Ak AR =1
Sl BRI, H 10% TR £ 5 % W 5H R S i 5, L
R (H A 4T ¥ —5, L, B iz 6 9 R i
# NE (daucosterol ) o

wEW 12 ZZEpE, o ostf (A0-HE) , 5
%T/K,"H NMR (400 MHz, CD,0D) §:5.09(1H,
d,J =3.4 Hz,H-1),4.46 (1H,d,J =7.8 Hz, H-
1');”C NMR (100 MHz,CD,0D) §:98.2(C-1"),
93.9(C-1),78.1(C-5),78.0(C4),76.2 (C-3),
74.8 (C3"),73.8(C2"),72.9 (C2),71.8 (C-
5'),71.7(C4"),62.8(C-6),62.7(C-6"), ZFhi%
T 522 ZFMpbn e a2 2 R — 3, FdiE 5 3¢
Bk AR AR — B O R RS O &

(maltose)
4 EHENE
4.1 PRASRAERHN&ITE N E
I U5 T 0% 1 v 5 4- PP R TR R i PR i (4-

MUO) RJ &A= AN AT 45 45, JF R Y 4-F 56 4 I
(4-MU) , 4-MU J2—Mif R, W 758 564 -H1 L 7

GE,BAYOE, 3T C T AT 96E , B K
ARSI K 43501 A 320 450 nm, 38 38 0 5 # i fim A
HIJE 28 6 10 722 4k, ) B A 5t X i i D7 Tt 3% A 1 52
H@LBJ N

G325 WL A SRR A 25w PBS S (25 1)
T 96 FLARH A 25 L JBRAR MG M, = iR NI E
15 min J5AIA 50 L 4-MUO &%, %5 20 min, 73
SIE 0,20 min B (Y 9EGME, B 3 MEE,
WCHAE R B Rt BEE G R o R oo Al
DA R HA R AT

IR(% ) = [1'(F520'Fs0)/(szo'Fm) ] x100%

K Fy Fp 25 FHTE 0,20 min [958 1A
F o JF oo FFESLAE 0,20 min (975 G1H

W 45 2R 27, BH M 285 B 1) w] i 1C5, = 0. 08
g/ mbL il B SR R A k2 ICs, = 32.7 pg/mL,
Horpr il B S A R A i ik 2 AR 9. 375 ,18.75 .37 5,
75 150 pg/mL ¥ BE B 40 ] 255 5 R 18.9% |
44.3% 68. 6% .82. 8% F192. 1% ,{£ 300 wg/mL ¥
JE£ BSF A 0 ) 2R K 3] 98. 4% , vk B Ak SR A N, $1 o R
N R
4.2 o-BEEEEERIGEENE

4-Fit HE A - o-D- N g 78] g 4 1 (PNPG) 7E - %
VEH AR N & A2 oW 1 BEK A, 7 A X i 2R
Wy, 5257 405 nm KbAG S KIOGRE . 38 52 000 o A
IIAHT 5 WG RE B AR Ak, A i R oo 400 0 1 Tl
PR L W (A, TR A S X
W2 IR RTBSS s A S, WO BE (R8T 38
HFA0 ) 3 o A

3100 L B Az 100 L PBS 58 (=5
F)F 96 LA, A 25 WL BERE R IR 1) o %
B, 37 C W% E 15 min J5 A A 25 pL 2.5
mmol/L, PNPG ¥ ; [FI¥EH 180 L FE 5 5 Sz 180
pL PBS ¥ (25 ) T 96 fLAkH, in A 10 pL KR
NGV oA A, 37 C RER 15 min J5
HIA 20 pL 2.5 mmol/L PNPG %Wk ,37 C FiF#E 15
min, 7E 405 nm b5 5100 E 015 min BB
AR 3 ANEE BUL PR . REE T o7
HPHETT R A R R A

IR(% ) =[1-(A;5-4,)/ (Ays-A) | x100%

A,y A A% FTE 015 min By IR Y B2 4 ;
Ao Ays FAEGTE 015 min FIOGREEE

DU E ZERANR <X P B R YR o -7 2 W T )
SRS P, BEAE 25 TR o 1G5, =716.7 pg/mL,
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AT IBERS 2 1Cs, = 14. 7 pg/mL, Horr | S 18 £ ik
JEBIMREE K 12.5.25 .50 100 pg/ml i % 14 R
WY o 5 RE TF W 50 B 4 5 15.6% |
58. 6% \82.4% 90. 8% Y UkSIE I, 4 I AR I A
UL SEAR T o R /N R o B 90
VA , BHIEZGBTR PR 1C5, =25. 3 pg/mlL, A A1
SRS 53 410 055 4 o7 T A3 50 509% 1ff JE ok
FLIC 8, Fo i, 76 250 pg/mL e S I A4 400 5 26
23.4% 7 1000 wg/mL V&L B 34. 8%

5 ZitSRE

MABCRR A A il Bk J= 2 A3 2069 12 Ak
Y G 1 ~3.6 ~T7 R 12 i ONZAEY)
OrEREE] . IETERFFE AR R, R ECR IR A A il
JER TGN B RAT — 5 35 1, 3 B B R TR o
] B LA iR P A R A T i 55 T B R X
N 245 ] P (ELF DR S /N SR R o8] 2 1 Rl 10
T PR o DAL IR AR SIS PERIT T 45 SR n] LI
RECRIR P AT BEEAT [ G A0 B B0 4 1 (B 7E 3 )
TR R RS ARG A A 1 Tk — 2205 Rl
X R A R R P A 905 ) o= 9 0 AR Y 00 48] 4 FH 614
T PR A B BT TR AT — 2B E

S 30k
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