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Abstract ; The bioactive constituents of Rubus crategefolius Bunge.were extracted with solvent extraction method.The contents of

total flavonoids,total saponins and total phenolic acid were also measured.The in vitro antioxidant activity of each extract was

determined by DPPH, ABTS and superoxide anion scavenging assays.The results showed that the contents of total flavonoids,

total saponins and total phenolic acid of n—buthanol extract were 5.06% ,7.41% and 6.18% and it was higher than those of

chloroform extract and ethyl— acetate extract. Among the exiracts, ethyl — acetate extract showed higher DPPH and superoxide

anion scavenging activities and its IC;, were 94.64 pg/mL and 50 pg/mL, respectively. n— Buthanol extract showed higher

ABTS scavenging activity than other extracts and ICy, was 66.43 pg/mL.In conclusion, the roots of R.crataegifolius Bunge.

contains flavonoids , saponins and phenolic acid.Furthermore , chloroform extract, ethyl—acetate extract and n—buthanol extract of

roots of R.crataegifolius Bunge.had shown strong antioxidant activity.The data could provide the theory basis for the developing

R.crataegifolius Bunge.as natural antioxidant or functional food.
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FAIAE I , A8 T LS ] 345 35 2% B v 3m v sl 4y 19 B
AR SN [R) 26 B AR S PT SEA T PR I B ARSI R
ULARAE , Bk, AR 5T FH AS [R]85 770 X6 4T 25 AR 7K 42 4 1F
ATHE, I AS TR AE O v S S B R 2 1 R PR
M, IR HARSME B DPPH [ (5 36 . ABTS [
FLFHE E I B AU BE T T IR .
1 RS
1.1 #HRENEE

FEAMR REAHFMAWRX, K EFHEZ K
S B AR U R v AR AR 4 A W G A Y T R
MR T SFEORER I E TR RS i e
YIRHEAABRAF ;1,1 - 28 32— 3 k5 (DPPH) |
2,2 B — (3— 2, FL 2R I e mk bk — 6 — T 118 ) — 4k
(ABTS) IR g sl A e B R A R
"l EAEER C R EE T R A BR A 5 HoAth
R ¥hsr sl

TU-1810 RULLAHRA] W00 BT db % fris
FHAX #5876 BR 27 4T 2 H] 5 SpectraMax  Plus384 7Y fiff b1
1 Z&[E Molecular Devices 2\ 7] ; RE-3000 BUERE 2%
Kaw L WIRAEINER) s KQ-118 Rt 7= ik
WHkas B A AR A R A A FA2004N 7 45
PR LR SR 2 e A B W] s HH =S #fH IE
IR VIR A iE T IE IR A PR A .
1.2 XZWH*E
1.2.1  FEAAREFEIY R H 48 FCRARF 50 CHLFE
HR g R, o 60 B T A&, FREUHLY 100 g, it A
1000 mL 7K , 3294 12 h, Jindi ml e i 2 ¥, [k 2 h,
TP O , & T UE M, kA A5 K $E T 500 mL, i A
95% & BE 2 P liE s 2 80% , =R CE 12 h, fiiyg, b
IR VRURK S vk G 25 T R, AR R SR KR W . IR
S5 LR G K M FTIE T EERE BT IR, 4% 2 BUZ
VR e Am T B S A3 N A5 2K B, B ST 2K B
(90.9 mg) , Z IR L ERFH U (323.6 mg) , 1E T BEHEHL
1 (281.6 mg) KKFEHUH) (2548 mg) "',
122 RAEERIN OS2 FREL 60 °C T 2 i 018
FE AT R 10.3 mg, B F 50 mL i, A
80% Wiz , 7 80% ZBEVs i & X B 2 FE , i 15
FETXT IR SRR (0.206 mg/mLL) o K B IR B B3R
T X BB %% 0.5.1.0 1.5 .2.0 2.5 3.0 4.0 mL 435
BT 10 mL FE&IHA, A 5% NaNO, % # 0.3 mL,
¥ 8 6 min, A 10% AL(NO,), %% 0.3 mL,#%
4] JCE 6 min, A 4% NaOH %54 4.0 mL, fill A 80%
SRR B2\, BE4), JUE 15 min, D 80% Z,
BRI S As IR, T 2840 435606 BE 11505 nm 4k
W5 S [RIH B 72 T ok B S i I i e e AT L ot
BE R YA R, e B SR A Ak A, 2 il bR o i 2R, A5 W13
FiEE A : A =13.07¢—0.0075 ,R* =0.9993 , Hiri1 . A R
SERE, ¢ SN B R R (mg/mL)

HFCAR AS [W) 35 75 2E B , hin JG /K 20 s 45 A T
AL 0.5 mg/mL FRE LI, $4e BE 134 5 v 00 2 1 o
W GRS, SEATINAE 3 vk, A S, AR BE
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123 SEFME FEERI60 C T E A lE
RE A SRR X BT 2.0 mg, ¥ T 10 mL 255,
IR TC/K FH B i, 9 FH B 25 22 20 B2, 45 58
SRR T RS W (0.2 mg/ml) o i 25 W B B3R 55 350
SRR X R SR U 0.4 0.6 0.8 .1.0.1.2 1.4 mL, 435I &
F 10 mL F&HE Y, 5 70 CREB L1 RIEELHEHR,
A 5% F2FK-VK PR 2 mL,70% FiPR# K 5 mL,
60 °C /KU 20 min, /K@ ED 10 min, $27, DLJG
KR 28 0 B, T 885043000 BT 544 nm K
AN 72 AN TR e BE S 430 R R T HE L U MR WO B
A RIS S PN U S AR AR AT, 22 B v
2k S 7R N : A =0.04435¢-0.1968 , R> =0.9997 ,
Horp: A SHIOGREE ¢ Sy Biim W BEE (mg/mL)

BB AR AN [R5 R ZE B , i JC oK & e s i o
H 0.5 mg/mL BYFE S , 3 IR R bR v th 2 4
T 5 R R SRS TR RO R SEATINE 3 Ik, THEACSTE
B, AR YR N 7 R A S S TR
1.2.4 Sy E ik FEERIL 60 °C T2 i
HEE R TR X RS 2.0 mg, BT 10 mL & Uil
A TG K B B VR, R P S 22 i, 9T FH JE K
WSV W 4% & 20 B, AR B TR N BRI W
(0.2 mg/mL) N85 W B % & F I Xt B W 0.1
0.2.0.4.0.6 .0.8.1.0 mL,43%& T 10 mL K&,
JNJC/K I EE S 2 mL, il 0.3% | ke FL i iR 44 2 mL
F 0.6% = f4k—0.9% YFm A8 (1: 0.9) IR A IH W
1 mL,JB5) , TERGALCE 5 min, 71 0.1 mol/L HC1 ZFE Zj]
JBE IR AT, TERE AL I B 20 min, DL JG /K R 25 1 X
8, FEAM 66T 720 nm J% 1 A I 22 AN [R] e B
BEE T HRXT RE S I MR OE BE AYT ) DA S B Sl A
AEAR W R Sy A A B, 4l b i il £, A5 [l 03 Ty B Ry
A =0.0408¢-0.0015,R* =0.9998 , Hirf1 . A S YEREE ¢
S BT R (mg/mL)

IFEEAR A [R5 50 2 B , i JE /K & B 5 e T
il 0.5 mg/mL LS R, 4 FE LA SR R 7 vk )
SEAE LW M WOG R SEAT I E 3 Wk, TR BIME,
ARE [ U= 7 R 155 B Y TR OV 3
1.2.5 DPPH [H A BRAEJIME DPPH [ i35
R BE 1 AE 2% Sk 07 vk IR R VRS Bk, DPPH G
7K FH PR A 1 8 0.16 mmol/ L FH B Wi . Uk &2
A 0.2.0.1.,0.05 .0.025 mg/ml. [ £5% FE i V& WA e B
>4 0.02 .0.01 ,0.005 .0.0025 mg/mL [ V. ¥ ( BHM:
XFHE) 100 pL fim A 96 FLAR 1, IJf i A 100 pL 1
DPPH i 2 ¥& , 25 11 FH FE B A0 O S U, 5 Vi ok 't
JRE 30 min, TIEK 517 nm FEWSCE, BOF
AP AT ERAE =Ko T A (T)

EERR (%) =[Ayy—Agg 1/ Ay, x100 (1)

T AL A ERE S B OGBE, A gy S AR
i B Y

TREUY) BB 22 ] 1IC(HFRIR .

1.2.6 ABTS HHIEIGFREEIMW 2 7R ABTS HH
FEVH R AE 7 B I G S 2 R SOk Y O s, IR RS AR IE 0
5 mL 7 mmol/L ABTS Fi1 88 pL 140 mmol/L B 15f
L P A ( 2R D IR A TE S IR BEG A F ka3 1k,
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Table 1  The total flavonoids, total saponins and total phenolic acid contents of different extract from Rubus crategefolius Bunge.
IK$EY) SR LR LTBEFEI) IE TR IKRFER)
B E (%) 1.07 £0.04° 4.09 +0.32" 4.82 +0.13° 5.06 +£0.52° 0.31 £0.06°
BRI EE(%) 1.22 £0.15° 6.29 +0.26" 5.50 +0.24° 7.41 £0.55° 0.69 £0.14¢
BB R (% ) 1.02 +0.18° 5.24 +0.35" 458 +0.22° 6.18 £0.33" 0.58 +0.04°

TE AT AR R NG PR30 22 5 3% (p <0.05) ¢

FEAE L ABTS ™ T/ W FH /K #f B 20~40 1%, (i = AF
734 nm P T A SEHEE R 0.7 £0.02, BiF53%] ABTS®
TAEW . WU S 0.2.0.1.,0.05.0.025 mg/ml. 4%
R 5 S VR RN M BE Sl 0.02,0.01,0.005 ,0.0025 mg/ml.
FY Ve W CBRMEXT IR ) 10 Wl in A 96 fLAk, I In A
190 pL 1Y) ABTS" - TAEW, 25 A W B AR A i iy
o FFIRBEEHE 6 min, T 734 nm gz Hnk
SGHE . BERESCPATERE 3 o THEAILA(2) :

WERFR(%) = [ Auy—Apy 1/AL, x 100 2 (2)

P Ay 0 FRE S BRI, Ay S AR
i P T Y

TREUY = Eom il e B 1ICHFRIR .
1.2.7 A E T H R EERRE T E A
+ H HESFEREE T 12 2 B scik [ 16 ] 771k, IF
VEf&E 2k, BL 200 L 50 mmol/L pH =8.2 ¥ Tris— HCI
SRR ,20 pL AN [RIHR BE (0.2.,0.1,0.05 ,0.025 mg/mL)
FERAR ZE O A R 20 e ZR 17K (=5 I XT R,
25 CJZIY 20 min, ZELEAIA 20 Wl 25 mmol/L £BFH
MWW, AT YR G S TEEEAR A T 325 nm 400
B 0~4 min NEE 30 s IIIKOGRE , YT £RM: [ 5347,
SRR R A B 488 =W 19 B &4k &R, AN 6 e B
(0.16 ,0.08 .0.04 .0.02 .0.01 mg/mL) 1 V. IEWAEN
BHAH T RE . HO BR 2R IR (3) 1M

R (%) =[ A, —A, /A, x100 2 (3)

oA SRR = A A A A, I AKE
FYLRR =% A A%

FREUY (B R IC, (HFRR
1.3 #iEaE

PR Scg E A 3 IR, G5 R LR IE + e 22
(x £8) FTrno BIRAIIRA Excel 2016 F1 SPSS 17.0
AT ST 5553 o R 2R J7 22 53 87 (One
Way ANOVA) F1 Duncan & 3#4745347 -
2 ZHRE5HW
21 RERFRIYHESHW.ZREENSHELN
2

B

W 1 fras, 25 38 B v A BILTE 770 26 B 109 8
HER B B S TR IR M FUK AL B (p <0.05) ,
HRIE TR B R R B R S sl 5.06% (LA 2544
i), E T LR O ERZE B A A 2E B, 5 505 %
W Z e B 225 (p <0.05) , - 2EU T IE
TR ) R BT S B s, AT SR
R T.A1% ok A IR, &5 6.29% , TR 2,
Mg A< B vP R R A B W R T IE T EE A ST 2R
P (p <0.05) , & F =ik M S AR B F e 5 5 T4
U5h, SFEES G E S A E B BN, AR IR T R Y

VA SR R, T S G AN R Y T 2R 2L B T
BEART S5 FIE T B, B G005 26 B i TE T e 2
B BB aEm TOMROEAHEY) . 18T B
FEW R R I & N 6.18% , i v T A A
B LR L Ba# B (p < 0.05) , T 7K $2 ) FlizK #
T4 AR B TR 17 B i e I
22 RHERZEIY DPPH B BEEReEE

FHE 1 AT, FEEAR A SR B X DPPH [ 2k
TRV 5.20% ~89.36% , 45 L HUY % DPPH (1437
BRAE S 2R AR OC R, Hh G R R AR AN
02 mg/mL [ ZFRZBRIZZEHY) (1C,, =94.64 pg/ml) ,
5511 °50.025 mg/mL ¥ 7K ZE B AH R e BE (1 4¢
mn LR L ERFE B YT DPPH [ F 5L 1% 7 5 58 0
R K FEBU IAR . IE T BERE U FE 5 E ZEELY)
b 2R TR J22 26 B 04 ¥ IR SRS, AN 7 7E W 3 2
5 (p >0.05) s KL FNUK A B (149 %+ DPPH |4 | 3t
FOIE B RARIL, BN T 2R Z B A B L IE T B AR
B RAT A (p <0.05) o MZ5 SRR, A FAK
PEA HILEE 77 AR BUAS 21 00 3T 45 AR A5 B 0 A8 308 43 17
TER R ZES:, AN B8 £ 1 Al IE T B 2E By b e 25 il
Frim v A B B, 1T R R 2 AR Sy 1 B Ak TR R

B, 55 AR U T o ek B SRR AR A [R5
FAILEE A F T B BRSSP BT g S I
100 a
{

< 80 - = KA
;i LIRS
% 007 = LIRS
o BT AU
E 40 1 ¢ = REHY)
. 20 A

0 4

0.025 0.05 0.1 0.2
P (mg/mL)

K1 SRR R S DPPH [ iy S BRBE )
Fig.1 DPPH scavenging activity of
different extracts from Rubus crategefolius Bunge.
T A — W T AR/ NG F RN
Zs % (p <0.05) ;2 . 3 [,

PR 2 T, A2 U X DPPH i B 1 BR g
TITIN: PR LR ZFEIY) > IE T B )2 Z ) > 54
PiZZY) > K ZEIY) o i SE0 A5 B XS B Ve X)
DPPH #5 B /E H B9 1C5 2 6.25 pg/mL, 4% 472 B xf
DPPH Y5 ERBE T HIMR T BHPEXT I Vo
2.5 ABTS BHiEFMREE

FE 2 AT, FERAR A2 U X ABTS H (Y
TH BRI 4.55% ~73.86% , ELAAHEHUAIXT ABTS (1
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Table 2 The IC, values of DPPH scavenging activity
1Y) KW EERIL] CROTRFERY) BT EEFERY) IKEEIRH) Ve
ICs, ( ug/mL) >200 118.47 94.64 104.06 >200 6.25
3 ABTS [ HFEEERAR IC,H
Table 3 The IC,, values of ABTS scavenging activity
R IKAEY) S A LIRCBEAWY) BT EEAEIRY) IKFER) Ve
ICsy (pg/mL) >200 90.97 87.01 66.43 >200 17.55
x4 OHAEPTE T A MR 1C, fH
Table 4 The 1Cs, values of superoxide radical scavenging activity
e KW CERIL] LROTRFERY) BT EEFEIRY) KAL) Ve
ICs, ( ug/mL) >200 190 50 150 >200 90

TSR EE ) B R R T O, HAh R R R e R 1Y R
0.2 mg/mL f4 IE T WEHEHUY) (1C,, = 66.43 wg/mL) | %
5518°50.025 mg/mL ¥ /K $E UK o AH [F) e B g k3
WP, LUIE T EEZEBU T ABTS [ HH 3 i 78 B R i
o, K EEW e (G £ TR TR 2K B A& A5 2 B te
IE T AR B 3 B R AR, AP E B EH 225 (p >
0.05) ; /KW FIK ZEBU X ABTS [ 3 59 35 B R
AT, AH 5 T LR TR A HU  OE T B AR B |
SEFFEE Y (p <0.05) , 57Kk DPPH fig J1 45 S AH
ABL, e B ) | R T R B TR T AT AL 59 2 B Y
= R T RIEY FUKZE R YY), i — 26 U568, FEaAR
BT E AL T P A L B B R LR R AL R o

80 a .
T = KR

a

= ST
60+ = LR IR
IE TR
404 = K AHCH)

ABTSI#[5%(%)
[y
(e}

04
0.025

0.05 0.1
FRIPIHE (mg/mL)

0.2

2 FERMRANRRECY) ABTS [ ks FREE )
Fig2 ABTS scavenging activity of
different extracts from Rubus crategefolius Bunge.

HHR 3 AINASALIBUZ XS ABTS H i FE AT BR B
KN AETEERIEY) > LR LBRIZHEIWY) > 052
PRI > KFEY) . HA PRI XS ABTS H i JE 197
BRBE T BRI V, (1Cy :17.55 pg/mL) .

26 BEIAETHBREEREE

A 3 AT, 6 2 AR 25 P U X A B s 1 A
FH L AT R R L 2.58 % ~81.23% , HL b i I 4 dx
HRIU A 0.2 mg/ml 1 4R £ R JZ F B (1C, =
50 pg/mL) , 25509 0.025 mg/mL /KR . AHIF
W B AR T VR D, L 2 PR £ TR AR U X 4
5 H O U BRI, K PR R, IR TR AR
B ANGENT A L 2R £ TR A6 U R 3441k, 28 5+
23 (p <0.05) s KFEURAFNK AU 0 A 8 TR0
S BEST A EE AT BRSO T , (H 5K T 2R LB
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3?5?%3% E TR A ST A HA) (p <0.05) .

S 804 2 TR
5 « SR
& o « ZHR 2 S
i « I TRACH)
E ol  AKHEH
g
g 201
oL d
0.025 0.05 0.1 0.2
I (mg/mL)

K3 SRR BRI A BT B T A AT BRAE
Fig.3 Superoxide radical scavenging activity of
different extracts from Rubus crategefolius Bunge.
R 4 AT RSS2 O 8 A RS 1 el R
BREESI /N : LR LR )Z A IR > IE T B )2 A L)
> SR FERA) > KA . H LR LR $E B xF
AR B A el Bk B R BE T T B R R RV,
(1C5:90 we/mL) , HoAts 12 By b ke 4 B 5 1 BR g
THET Veo

3 #Hit
ARG AR /K WA ) 3 70 2 0 3 B

R A AL R At AT T e R b, S AR AR
HICIEMR G L8R ZER A IE T BB & A
WO T RO R S A4y, HLIA S T K R RO K 2E
By, o E T EE AL B A A S e i . AT
DPPH | ABTS | #8 4 BH &5 115 B 22 oo S5 AR S bt AR Ak PF
MR R, P T FEFAR A IR B RS ML A AL BE 1T, 4%
A HLEEFIFEBUA) A FE B i i R S B S8 AR RE J1 L i
Horh 2,18 L Ee BB AL BE T e o AFST S5 R
S FLALAR v B A HR L S AR I e A5 AR 0 P
4y, HEAA H B BT E G, hit—25 I ZFC AR AL
SR IRSRPUAAL T S B 2 i PR AL T B LA
S ik
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