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Separation, content determination and in vitro activities
of tellimagrandin I from Rosa rugosa
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Abstract: A compound tellimagrandin I with high purity (95.48% ) was isolated and prepared from Aershan Rosa rugosa ex-
tract using Sephadex LH-20 column chromatography and semi-preparative high performance liquid chromatography, and its
chemical structure was identified ;the content of the tellimagrandin I in R. rugosa which was determined by HPLC and its con-
tents in 11 kinds of R. rugosa was from 0.7% to 7.4% . In the in vitro activities test, tellimagrandin I showed stronger inhibi-
tory effect on a-glucosidase and the ICy values was 10.0 pg/mL. The extracts of R. rugosa from different areas also showed
better inhibitory activities on a-glucosidase. Also,tellimagrandin I showed stronger DPPH free radical scavenging activity ,and
the ICg values was 8.1 pg/mL. The extracts of R. rugosa from different areas all showed DPPH free radical scavenging activi-
ties. With the contents of the tellimagrandin I in extracts of R. rugosa from different areas,the corresponding a-glucosidase in-
hibitory and DPPH free radical scavenging activities were tending to increase, but there was no significant correlation. This
study provided a reference for clarifying the active ingredients of R. rugosa extract for lowering postprandial blood sugar,and
provided a basis for the development and utilization of R. rugosa.
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U TP TR BO AL b 8 261 & W S o4 S AL s
P RIS X H A 53 A 24 B AR FE R A )
PERRFTTE A

ALK R AL & ) — 28 T I R S AT R ) 5
2 W B 22 O T o B TR B T R A S o
H2G PR AL AU PO B I R
B P B BORE R A AR 2 R A i
HIT S v i 8 R SR FH BB rp e 3 T A A5 T iy
FZR LAY LA EAHE T 1V ) ] K i i o Ak
Y, A E RO TR BB 2 3% ~
5% ", Okuda 25 B B A EF A B 43 5
BRI T, EARE B L3 T BA ST Al
POARIEER G RIBTE AL E R U

AT NN 52t BT IR L DX AR 7 B B A T 73 2
BB R T, S H A AL, XA [ 7 5O o i
WNREER TR & AT E , B 58 1 HX o A4 1
TRt P 0 M 00 T FH RD T A 00 1, A T S A IR A S
M Y BB AL PR At it (4 T S 1oy T4 B A
1 #R57E=%

1.1 #E5iRF

BT ZR L BCERAE (Q/ATY006-2012) (K H 1L Br B
A (Q/IMY00015) b3 B3 46 (Q/YXS HTO01) 3
T T BBLAE (Q/7HSMO00 1S-2014 ) i s A1 1 Fr B
1E(GB/T19598) \H f v /K BB AL (Q/SGT0005S ) |
AR B e B AE (GB/T19696 ) | i) B 19 Ll B 3 4
(Q/YSNJO0O1S ) | = i K& B ¢ B 3 46 (Q/
KXY0002S) . =~ 4B (Q/CYC00035) (=74
B (Q/CYC00035) ¥l F N5 7 RS B 25
BRAF],

o-H % B HF B (35 [E Sigma, it %5 G5003-
100UN) ; [ 808 (AL BTHEIR 25l A7 BRZ W], [ 24 0
= H19990205 ) ; DPPH ( 1,1-— % 32— it 3L 45 bk,
%[ Sigma) ,,

1.2 {88

E RO A 8,435 4% ( Shimadzu L.C-20303 3D) ; 2}
il 2 55 R A € 3% AL ( Waters 2487 ) ; AVANCE
NEO600 MHz #% #5347 {% ( Bruker Biospin AG) ; #8 5
SO €38/ 336 X ( Waters XEVO G2-XS Q-
Tof) ; KQ-500DE i 7 5 17 BE A% ( B LU il 7 AL A% A7
FRZAH]) s TELSTAR Cryodos YRHHL (P4 PEF 2 H ik
ANE]) 5 Fliter Max F5 g #7542 ( 35 [E Molecular De-
vices) ; NUAIRE $5 7% ( 2[5 NUAIRE) .

1.3 RESBREMEE
1.3.1 #BEH55

PRECECBAER R 1.0 kg LA 50% L 1 L, IR
5] 12108 24 h, bk, SO I3 I, B IR IR, T
Wi 222 200 mL, FHHISFE MR OFRAEI 3 K, &
TR CBERT RISy W4, VR VR T IR B AL 2
By Iy 129.0 g, BORERAE Z By ey 10.0 g, i
47 Diaion HP-20(4.6 cm x45.7 cm) #0305, 4K
UK 50% LBE LB DIBRGEE 4531 4 358 56
O AR UR T SRRORAR g 3 i, 1R 50% &
B I 4y, /K % %% A Sephadex LH-20(4.6 cm
x 45.7 em) A, LARGEBR EK- L BEA [A] L2 (100:
1=0: 1) St , % 55% LBl o #E47 3 ~4 oy
B = OB B8 2 B, 19 B\ S 2 S
W, BT A, PR 5 AR T A R 47 43 S 4
1, A3 EMEE Y 1(47.9 mg) o il o = 0K AH (1%
S B 3EAT . Waters TO1741S 06 (7.8 mm x 300
mm) ;PR 1 mL; FE# 3. 0 mL/min g £ 0 % 4 .
280 nm; JSHAH 4K (A) -2 (B) , >Rl —Jokh ¥
B (0 ~5 min, 100% —90% A;5 ~5.10 min,90%
—77.5% A;5.10 ~12 min,77.5% A;12 ~12.10
min,77.5% —0% A;12.10 ~17 min,0% A;17 ~
17.10 min,0% —90% A ;17.10 ~20 min,90% A) ,
1.3.2 #Z#H%kx

R FAZ B S 4R AL (NMR ) F1 5T 33 ( Tof-Mass ) figt
Br, AT SR AE . T3l 25 A B HL R 3.0 kV
(IEBT) /2.5 kV (B 1) s BOFE L 180 V5 JL4IR
THHL 80 Vi B F IR IR B 130 °C; 55 fh il . 450
C 5 HEFLA: 100 L/h i3 <0 : 800 L/h i R AL 452
7 : MS® Continuum;; Fi 7 : 100 ~ 1 200 Da,
1.4 FWMERIHNSENE
1.4.1 &#45H

{635 4% Inertsil ODS4 (4. 6 mm x 150 mm, 5
pm) ;A 40 C L FE R 20 L, i 1.0 mL/
min , A5 I 1< : 280 nm; JFBHAH A 0. 1% H L
(A)-ZJiEM 0. 1% HIR (B) , & HI —Joks BT B (0
~4 min,100% A ;4 ~ 10 min,100% —85% A ;10 ~ 18
min,85% —80% A ;18 ~22 min,80% —70% A ;22 ~
28 min,70% —50% A ;28 ~30 min,50% —0% A ;30
~32 min,0% —100% A) .,
1.4.2 R &0 24

PRI L. 3. 17 TR J7 4k 43 25 Al Ak 1 o ) = 2%
125.0 mg, % T 50% L BEEA T 25 mL, H 50% &
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B R I 4 - OB OB A R TR 208 A i ARSI AT 1321

P B 22 1S A ) e B (20. 0,40. 0,50. 0,60. 0,
80.0 wg/mL),0.45 pm JEL it ug, #1417 F
T SR A A TN R , 22 bR E R 22
1.4.3 B PHUMRNEZEZ [ ST

A3 1T AR = M G BOR AL, JEAEAR AL 4T
A6 MERE S AE I S AL AR, 1 100 H i
F 5. B AE#R K 200. 0 mg, fin 40 mL 50%
LB AR A HEEL 30 min, B0 20 min (3 500 r/
min, Z ) , BB, i1 50% Z,FE5E % 50 mL,0.45
pm Sk g H L 4L 17 TR A R A A T IE
1.5 HEILBMEIMNEEITMR
1.5.1 #H&H&

BRI RECEE ALK K 2. 0g, fin 200 mL 50% Z,
P e, #1437 TR Jr kR I 2 Ik, BIE WG
IF 4R, R R T IS BOR AT
1.5.2 374 a-%) 843 B & Mo m) 52

K H pNPG 3L e 11 5 B A6 52 U X o-H
2R T 0 4 R R0 S o 1 PR B BB A
L 0. 10.,0. 15.0. 20,0. 25 1. 25 mg, Jfl 50% Z,
P R ff 43 i E 25 8] 10 ml, 45 2k R 1015,
20.25.125 pg/mL BIRE SR . 96 LG FE I HL hn
12 mm pNPG 3535 5E 80 wl, 435 10 pl. bk S 4
AR BE RS (0 = 3) , PRI o 6 00 1 il
VSR 10 WL, 76 405 nm I @ HOGEE SR 5
i 37 C R34 LR SR 20 min, RN E H O
JEo FHPEXTRESA 0.1 mg/mL BRI W, 25 M
X REAR AR o AR R RS 2 SRR S A R
AT AR B il B2 (1Cs, ) o

W R = [Ayy- (A — Apane) 1/Azs x100%

AL A R BRSO 5 Ay, I FE
XoF oo A W IRV IS (%) W AT 38 8B 5 Ay gy I
i MR AT BE KM
1.5.3 & DPPH # g A &M egm 2

PRECECRAE S ) 10. 0 mg, JH 50% £ B filk
JEAF] 10 mL, 75 5] 1. 0 mg/mL #£ 5 % W,
50% £ W5 MR A B EE 7 1.0.,0.5.0.1.,0. 05,
0.025 mg/mL AR A 25 W IBORE i IR 20 L,
hnL, 1-Z R 2= fE B R ik (DPPH, 125 mmol/L)
180 L IBAT FEREOGAAMET , vk 8 20 min, 7E
517 nm NN WG, 28 6 BRI WCh R AR AR
TR 50% £ 125 mmol/L DPPH ¥ ¥, f# FH:
WO EETHE DPPH BYTH R, S 1C,, .
DPPH #9752 = [1-(Ayy, — Apass) /Ays ] x100%

K, Ay W FE ST DPPH PR H 5 B9 W2 6 B,
Apmepy WRERROGBE A, i DPPH 25 [ X BRI T
WERE
2 #R
2.1 EYMMERITMAEE S

&1 EEKHAK; HR-ESI-MS : m/z 787. 081
3[M + H]",3F=F C,H,0,.'"H NMR (600
MHz, DMSO-d, ) 5:6. 88 (2H, s, H,-2',6"a), 6. 87
(2H,s,H,-2",6'b) ,6.80(2H,s,H,-2",6"a),6.75
(2H,s,H,2",6'b) ,6.38(1H,s,H-3""a) ,6.36(1H,
s,H-3""b) ,6.23(1H,s,H-3"""a) ,6.20(1H,s,H-3"""
b),5.68(1H,t,J = 9.8 Hz,H-3a),5.53(1H,t,J
= 9.8 Hz,H-3b),5.37(1H,d,J = 1.5 Hz,H-la),
5.16(1H,dd,J = 9.8,1.5 Hz,H-6a),5. 11 (1H,
dd,J =9.8,1.5 Hz,H-6b) ,5.04(1H,dd,J = 9.8,
8.1 Hz,H-2a) ,4.98(1H,dd,J = 9.8,8.3 Hz, H-
2b),4.94(1H,d,J = 1.5 Hz,H-1b) ,4.90(1H,dd,
J =9.8,6.3 Hz,H-5a) ,4.87(1H,dd,J = 9.8,6.3
Hz,H-5b),4.54 (1H,t,J] = 9.8 Hz, H4a),4. 33
(1H,t,] = 9.8 Hz,H4b),3.82(1H,d,J = 9.8
Hz,H-6a),3.75(1H,dd,J = 9.8,1.5 Hz,H-6b);
“C NMR (151 MHz, DMSO-d,)8:95.7 (C-1a) ,90. 4
(C-1b),71.3(C=2a),70.7 (C-2a),73.3 (C-3a),
72.9(C-3b),70.5(C4a),70.3(C4b),72.2(C-
5a),72.2(C-5b) ,66.2(C-6a),62.8(C-6b),119.3
(C,-1),109.0(C,-2",6"),146.0(C,-3',5"),138.6
(C,4"),166.4 (C,-7"),119.1 (C;-1"),109.0 ( C,-
2',6"),144.8(C,-3",5"),138.5(C,4") ,165.7(C,-
7'),115.0 (C-1""),124.9 (C-=2""),107.2 (C3""),
144.5(C4",6"),136.2 (C-5""),168.3 (C-7""),
115.3 (C-1"""), 124.5 (C2"""), 106.7 ( C-3""),
143.4(C"""4"",6""),136.2 (C-5"""),167. 9 ( C-
7)o A IR ROES SOk g, S E
L7/ ﬁ%ﬁlﬁﬁﬂwg%n‘l(%mﬁﬂiﬁ D). k&1

B EWER 1

Fig. 1 The chemical structure of tellimagrandin I
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SR DA — AR IR, B AR A R 1 A R X 0 T
TR 26. 64% 5 H. AR S50 (AR 06 2 fy A X6 0 17 R
68. 84% , SAHXTIE I FA 95.48%
2.2 HFWMERISENE
2.2.1 AR/ ZGLH

53 AR I R 2% T ERR S R AR Y 0 T B R A0
AR (Y ), XF JE e B2 A A A (X)), 22 Il A
2 mIHF RSB HR Y =51 915X-141 156 (R® =
0.999 4) Y = 63 016X-233 878(R* = 0.998 7) ,7F
0.2 ~0.8 mg/mL Ju B NEMER R RAF (WK 2) .
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Fig. 2 The standard curves of tautomers of tellimagrandin 1

2.2.2 BORILPOFNNEZ 1 A F0N

L1 ASINTA] 7 b B AR 53 0l 28 3o8 B 5 b R
K FH = SORAR S AL HEA T 08T . 45 R4S, BOsAE
PRI oA ) B T o0 5 R A, 03 1A UL A
3o 11 ASAN[RD ™ M B0 A48 B 34 5 A6 8T i il 2L 2R
IS A (R 1 R) 1 g THRE AL
A T.T5 ~73.75 meg FHWIHEE T, 5E 5 0.8%
~7.4% . Hrhm EREEBCRAL PO R R T
A e, e T B AR

a v

{31 (7] Retention time (min)

B3 HWMESE [(a) IHRBERERY (b) WEEBEE
Fig. 3 The HPLC chromatograms of tellimagrandin
I (a) and R. rugosa extracts (b)
T, 17 N2 1; Note: 1,17 : Tellimagrandin 1.

Tl HBREPFUMNEZ INSENEER
Table 1

The content of the tellimagrandin I in R. rugosa

K5 B i

Sample No. Sample Content( mg/g)
1 B /R LI BB Aershan rose 43.50 +0.01
2 K F11L# 3 Changbaishan rose 13.75 +0.01
3 Beijfnzghﬁiﬁiiffj%msc 41.75£0.01
4 H i # K Gansu Kushui rose 54.25 +0.01
5 WA B H3 Shandong Pingyin rose  38.00 +0.01
6 s T B3 Xinjiang Yutian rose 11.25 +£0.02
7 SHTHR N FH B3 Xinjiang Hetian rose 7.75 +0.01
8 W =¥ Hunan rose 50.50 +0. 02
9 ZHFEIFEIE Yunnan rose 73.75 £0.01
10 ZHi4WFIE Yunnan Jinbian rose 19.50 +0.01
11 W22 PHECEE France rose 25.75 +0.01

2.3 {RIMEMEITFMS
2.3.1  Apd) o- ) ) HEH B T IR

X 1T ASAS[] 7t BB AE A Y R AT o 4 A
RGN G PE P S2 86, 25 SRk 2 FR 11 A
IFi] 7= b FACEE A HE EU A X o 80 T Tl 2 0l 7R
PR T 2, b H R K BB 1C5, R 14.73 g/
mL, 7153 ST FH BCBRT oo~ 2 AR 1 I 940 400 o 4 1 e
55,1C5, y 40. 96 wg/mL. BHE 25 Bl R XS o
2 WEEY RN ] 335 7 1C50 2 38. 00 g/ mlL, T B W A
FZ T XS o AT WE 1 B 3% 1 1C5, 2 10. 00 pg/
L, X6J v~ e M TRl AT TS e L R P 245 BT S i A v
3.8 1,
2.3.2 REMFMRIFN

HRACTR I BT BT RPN S5 R sk 2 i
N, AN [R] P h BORAESE I A B AT o Hoh b
SURD I L BB 040 AR P Bk, HE TG, Oy 1021
g/ L, T 50 F FH BB BT 8T /R T 058, HE 1C5 K
379.9 pg/mL,
3 WitE&%®

AR SR I SR BEBE L (Sephadex LH-20) A1 JZ 4
A A e ROROAH €835 125, DA BRT 755 L B 3 2 Sy v
Sy B A T — i nl A BT AR S W -R g R R
LR 2 3 AL B TR 4.5 7 1Y
HHDP ( hexahydroxydiphenyl ) 3 20 1% i% %% 4 #% i
A Wy W 0 i B g T 1 R, TR VRORE (0 1 A
534,280 nm A E] N, L pNPG R IiK
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Table 2 The inhibitory effect on a-glucosidase and DPPH free radical scavenging activity of R. rugosa
1C5o (pug/mL)
i L o MEIHR IR AITEE  DPPH £ AL B
Sample No. Sample Inhibitory effect on DPPH free radical
a-glucosidase scavenging activity
1 Bl I B Acarbose 38.0 -
2 i 2 1 Tellimagrandin [ 10.0 8.1

3 BT/R L3 Aershan rose 24.5 204.6

4 K H ¥ Changbaishan rose 31.8 307.3

5 EET b 1L B3 Beijing Miaofengshan rose 20.9 102.1

6 HR K E M Gansu Kushui rose 14.7 126.7

7 I ZRF-B B Shandong Pingyin rose 22.9 214.7

8 HrEE T L Xinjiang Yutian rose 31.1 275.9

9 F SR EA Xinjiang Hetian rose 41.0 379.9

10 IFE =B P2 Hunan rose 22.0 248.5

11 ZREMRBEEL Yunnan rose 15.5 125.5

12 R4 HEEE Yunnan Jinbian rose 22.3 296.9

13 2L PH L France rose 19.7 192.0

Py %) T A ) S0 52 6 A BT W A B 2R TR ]
RUHE(1C5, 2 38. 00 pg/mlL) A7 %5 i 1 il 1
H 1C5, 4 10. 0 pg/mlL, T DPPH A i &3 bR BE )
VAN S2H6 s, BT F 2K EAT B b AT
FERR DPPH H iy 25 19 B0E BR 3 1050 0 8. g/
mL,

BOHAE T & & R KRR AL B ), R
FAHTWNER TR L BB R A LR B,
BOELER D KRR RS ORI R AR R L
AT R A TR i g
XN AR AR I AR R B A VR TR, KA DA/
TR G WA Z 0k, ABFSE T, X 11
AR M BB AL HEAT T A R T B E
LER K EAFWINER 1,IFH S 0.8% ~
7.4% , G R] UL B R AR T o B AE rhoal K g
FAEY AR B I EE 2 — . RAMETE
SEEe R, AN BB AL S O P X o 4 W T
AW TEYEFINE Br DPPH [ fy B35, JF HLER 158
SN FH B, At 10 A7 b (% BB AR X o~ 20
T TR P 410 % P 12 1 T B 2 BT DR, e ) B B
FELGHF TP AEAE BAT o %) B 1 88310 40 2 E B Ak 25
Gy, AR g BOEAL BRI RE T A1 T BAT RO o
AL ATFE AT LLIE D, 35w 55 5 12 B AR A
Tl - BT WS PE AT AEA TR My 2 — 0 A

[5] 7 Hly BACBAL AL B ) PR i W R 3R TR R
ARSI ) oo~ 7 20 Rl AR AU A 305 45 A3 % DPPH
R AT A 5 (B0 5 k22 5, R
EROCAR 3K Al AEE BB AL T BA AR iy 5 R
T SEAE AL 6 A T A4 B T 2R AL & W sl B R 2 Ak
EYIRIA RIS 6 A, e — P F R AL Th e
BN oA L o

S 30k
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