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[ Abstract ] Objective: To investigate antioxidant activities and inhibitory effect on protein tyrosine
phosphatasel B (PTP1B) of different fractions of Rubus idaeus, R. caesius and Ribes meyeri in Xinjiang, in order
to screen out active ingredients with antioxidant activity and hypoglycemic action. Method; The different polar
fractions were extracted by methanol and fractional extraction method. Then the total flavonoids content of different
polar fractions were determined. The anthocyanin fractions of fruits were purified by AB-8macroporous resin. ABTS
method, DPPH method and PTP1B inhibitory activity experiment were adopted to compare relevant activities of
different fractions and analyze the correlation of flavonoid content and activity. Result; After AB-8macroporous
resin purification, anthocyanin contents of R. idaeus and R. meyeri fruit extract increased from (12.7 +0.14)
mg-g ' to (238.1+1.18) mg-g ™', and (35.3 +£0.45) mg-g ' to (548.0 +1.11) mg-g ', respectively. With
the increase of anthocyanin content, antioxidant activity and PTP1B inhibitory activity were also significantly
increased. The ethyl acetate fraction of R. caesius stem had the highest total flavonoids content, which was
(658.65 +11.43) mg+g~'. The water fraction of R. caesiusstem had the highest antioxidant activity and PTP1B
inhibitory activity, which was IC,, (0.08 =0.01) mg -L™", and their ABTS and DPPH radical scavenging
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capacity were (4.53 £0.07) and (2.82 +0.09) mmol Trolox -g~' equivalent, respectively. Conclusion: The
different fractions of three plants have high flavonoid contents and good antioxidant activity and PTP1B inhibitory
effect. The water fraction of R. caesius stem was the main active fraction. Anthocyanin of R. idaeus and

R. meyeri fruits was the main active ingredient, and flavonoids from stem and leave of R. meyeri was the main

antioxidant ingredient.
[ Key words ]
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FEAENE W 2 mL, 0 A 30% £ 1 5 mL, [ B %
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TEAC, R+ Y =0. 046X (R*> =0.999) , H:
Y R BRH X A Trolox ¥ E (umol-L™") .
2.6 PTPIB 44 3 vk sz "™ LA w - 25 % 3
2 — 50 (p-NPP) VE R I , LBLER B4 Sk BH % BRC, )
FHBGAR AL HEAT PTPLB R4 1 57 (4 0 % , AR 98 PTP1B
K% p-NPP (% B 2 e P T 7™ A B0 €8 5 g ok I o
PTP1B Byi& M. 78 96 fLAR Hm A PTP1B £ 1 % i
1 pL(0.115 g-L7") M3k #E & 1 pL (A DMSO %
fif I R Wk BE BB BE R 0.16,0.31,0.62,1.25,2.50,
5.00,10.00 g+ L~") sl B PE X BB PLER 44 1 pL (0
DMSO ¥ fiit, BEJR Mk FE 46 & o 0.03,0.06,0.13,
0.25,0.50,1.00 mmol-L"") & DMSO 1 pL, 2%
(50 mmol-L ™" HEPES,pH 7.3,100 mmol-L ™" NaCl,
0.1% BSA,1 mmol-L™"' DTT)96 wL {E%J,10 min J5
JMA p-PNP 2 pL, ffi L% 3 24 2 mmol-L™", 30 C
$55F 30 min J5, ] 3 mol NaOH £ |k 7 S, DA
ity 5 W B 48 R 25 L, R SpectraMax MDS il A5 A
W 5E 405 nm &b A,

Fie N RN R vk BE R A0 2. R A Origin 4K
PRSI R B2 (1CS,) o

x1 FAHENRIASTESEMENLR PTPIB HIFEM (v £5,n=3)

Ao —Ap s
Wﬁﬂ%ziﬂ Bl 100%

2.7 Gt WAEEREE AR 3 K Bl EUE
Bl x £s Fom, JIEHE R FH SPSS 18. 0 B {4k
Hr P<0.05 RRFHEREEEZS.
3 £RE55H
3.1 REEAIR LA e R IR H R & & M hi e .
PTPIB il 3G M A 2 S 52 0K Ll 2% 2R 92 42
VRRAORE , KPR TR REZITARE A
BILIR 45 1 43, ) 3 7 b 42 B B AB-8 8 K AL W iR
aifbe SRR R R, RIEE R0, Kb e
REma e 718 72 R 15.50 £, Wk 1, A
F AB-8 HU LA A 4li Ak 48 75 3 , 38 28 /K vk A
VRGP 25 PR 0 0 7 1, mT B A 2 L B R AR T
RO, Ul B AB-8 AU K AL W A5 J& — Ff fi oL PR
RS R Al

B R SR K L) 2% SR S O AN AE 7 R R A
X ABTS 1 DPPH H iy 5354 — & (i Br g 71, Hait
AALTEMERE LT R RN TS mIh s, Wk 1, 12
ARAE T R T B H b BB AR T

Table 1 Two kinds of plant fruit anthocyanin content, antioxidant and PTP1B inhibitory activity(x +s,n=3)

. I wH#H ABTS ¥ BRfE S DPPH i bR g 1 PTP1B 41 ] %

A A AR AL 1 1 ] .

/mg-g” /mmol-g”~ /mmol-g~ IC5y/mg- L

W 35 S5 LAY 12.72 £0. 14 1.47 £0. 13 1.03 £0.05 3.22 +0.71
T E AL 238.13 +1.18 2.70 £0.24 2.45 £0.01 0.22 +0. 04

RINZEHE RS BRI 35.36 0. 45 1.57 +0.03 0.99 £0.04 1.33 £0.20
T Z AL 548.05 +1. 11 3.03 £0. 06 2.55 £0.01 0.27 0. 04

KIZE e ST PTPIB 5 41 i 3 P, H 42 ey Ko RMABZES,

LT AL 1C, 43 3 R (1.33 £0.20) ,(0.27 +
0.04)mg- L', =% B 1C,, ¥ 1% T FH P XF 25 4 41
BR4N Y 1Cs, 1.46 mg-L™", H'E 1%} PTP1B (i) il
T PERE 5 A6 T 3 S w0 T i T R R AR R S X
PTP1B 1) 41 i 15 M, Ho 4 U A A8 3 R 3802 19 1C,,
A3 (3.22 £1.71),(0.22 £0.04) mg-L ™", E1]
Xt PTPIB A3 i 15 v th R B 5 /L R4 BT
(BN

B SO AT R A AL, R LD S B R SO %
A RINK R ST F & 2 m T A
WS o 6T BT IR AN R L A% L S 0 R AE i
A% BRI P E AL TE M PTPLB 441 1% 14 7] fig 3= 2
RV TAETT R M1E R, R kL S 5 14 B0 S8R 0
A1 PTP1B 411 il 7 Pk AS [] v] B £ 2202 (1 o Hop b

3.2 HEEHMPRMERZ DA T ORXT R DI TR
ST O BE AR A A bR o it 2, 45 20 Bl E oy R
Y=1.01X +0.006 (R’ =0.995), 45 EWH 7 0 ~
1.0 mg W 555 T i 261 6 R R AT,

3.3 3 AR AN RS AL Y R o S AR
b, PTP1B #il 3G 3 FioAE 4 25 i 1) O[] 2 B
PALFE A L 2R W VIE T BERK SR A7, Hop o
IR R ZE R AR R R HA G TE
PR, 23 50 E 7 A 3 AN FRAL BTG M. 3 AR M 2
5 R A KO R SRR CBRIRAL > E T B >
IKFBAL, 25 B b R AE7E B 3 M 22 % (P <0.05) , WL 3
2, Hivh BRGLEA 2K 2R £ TR R A A I R
7,09 (658.65 £11.43) mg-g ™", B &5 7K AL (1) B
i 25 R AR, 4 (39.60 £2.82) mg-g ' 45 A HUH
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AL E AL RE S AR, % ABTS [ 3 35 5 AiE ) %
SR R R R 2K K IR AL, A (4.53 +£0.07)
mmol Trolox-gil%i,fm%ﬁ“f7k%ﬁfﬁ%?ﬁ‘@%
15,4 (0.77 £0.05) mmol Trolox-g 44t ; %} DPPH
FI R 9 Ok A 7 SRt (10 2 SR AL B T 25 KA, R
(2.82 % 0.09) mmol Trolox - g~' 4 &, K Il

25 BE ZE KR A7 1 0 M R Ik, 24 (0.48 £0.01) mmol
Trolox-g ' M f, £ A PGH A7 4} PTP1B ¥ B A7 — &
FR 0 T T P A v ) A R R AR ) 2R KR AL,
1C,(0.08 +0.01) mg-L ™", /NT B XoF BE 255 4 4L 1R
BIAY 1C, 1. 46 mg - L™, 3 1 5 16K 14 J2 A 5 i 7K 34
£, H 1C,,(3.41 £0.01) mg-L"° ",

N

R2 3HEVEMHIABUNEMSE AL FER PTPIB MEIFEE (v x5, =3)

Table 2 Three kinds of plants from different parts of stem and leaf flavonoid content, antioxidant activity and PTP1B inhibitory activity (x +

s,n=3)
B ABTS i [ fig DPPH % Bk fiE PTP1B 4 il %
)R AL BB AL B B N B

/mg-g /mmol - g /mmol - g 1C5,/mg-L

BREHTFE ZMRCTEHA 658.65 +11.43° 3.47 +0.13" 2.54 +0.06" 0.23 +0.03"
1E T B AL 217.35 +11. 14" 2.91 +0.24" 1.62 £0.10° 0.27 +0.03"
IKFBAL 228.67 +7.82" 4.53+0.07° 2.82 +0.09° 0.08 £0.01"
RIREH T LW TRHL 198.96 +7.08" 1.74 £0.09" 1.33 +0.10" 0.16 +0.06"
IE T R 88.40 £1.22" 2.87 £0.17° 1.37 £0.20° 0.18 +0.07"
TKFBAL 63.41 £2.27°¢ 0.86 £0.04° 0.77 £0.01" 1.93 £0.80°
(ALY LR BRI 456.86 +0.70" 2.20 +0.21" 1.91 £0.11° 1.89 +0.06°
IE T R AL 255.78 +3.63" 3.35+0.08" 2.55+0.06" 1.33 +0.04"
TKFBAL 39.60 +2.82° 1.33+£0.07° 0.55 £0.02° 3.41 +0.01°
NI A0 TR BRI 526.40 £12.85* 2.91%0.15* 1.94 +0.08" 2.84 +0.46"
IE T REFRAL 337.28 +10.36" 1.20 +0. 12" 1.38 +0.04" 1.34 +0.22"
KL 108.44 +1.63¢ 0.77 £0.05° 0.62 £0.06° 0.19 0. 04°
NPy = LR LR R 610.80 +2.68" 4.28 £0.03" 2.56 £0.20" 1.50 £0.33"
1E T R AL 168.32 +10.20" 2.75 +0.04" 1.00 +0.03" 3.33+1.01°
IKFBAL 57.75 +6.10° 0.91 £0.05° 0.48 £0.01° 0.98 +0.12"

TE < [ — A2 0y 3 52 [R) 7] 7 B AN R e 7R 22 53 i35 (P < 0..05)

3.4 A S RIPLEfL (PTPLB 0] 35 1 i A DG M
N T 400 AN Ti) A B A7 11 8 ) 5 12 5 B S Ak T 1
A1 PTP1B # il 1 M HA AR W A e . Horp, Rl
ABEZE MR EE F RS ABTS [ ARG BRAE T Y
FHIHETE P <0.01 /KF 3k 3] 3 E A ¢, A6 R
B0 52 0..925,0. 888 ; K 1L 4% HE 25 | i ) I 5
5 DPPH F t JE i BR g 1 A G HEAE P <0. 01 ZKF-
A B 3 EAH G, A O R B4 i R 0.993,0.994,
RILESBEZE (1 B S Ak 6 M B4 T BE 3 Ok B
Koy, W& B & &5 DPPH H B35 FREe )
AR CHETE P <0. 05 JKF Bk 31 35 1 A5G, AH ¢
FE00.677, BB 725 M &5 5 ABTS,
DPPH [ fy JE 3% B BE 7 A A G PERAR . AL B4 T
W AR E i i S PTPLB 40 3% 1 % A 5GP 7R
P <0.05 7KF I3k 3] 1 3 7 AH 5, M OC &R 205 B
Sk —0.585H1 - 0. 720, 45 7~ He o 1% 5 i 35 5 43 1T AE
- 32 .

S FE RISy . RILZSEE B & &5 PTPLB
PO I B A e M AE P <0.01 /K b3k 3] B 2 0E
A, M 56 R By 0.957, BB R A R ECAG,
PTP1B 1 il 3 14 4 47 , £ 7~ v 7] B8 A7 75 2l 25 DA
SR PTPIB #4553k 3.
4 itig

AT 3 B YA 6] 22 BOR A 4 B A R 47 1Y
PUAALIE PEFD PTPIB 1 4 o A% 2 R S F R 1
BRI E T BN B K& DI
gOHRE P EEFER SRS, A AB-8 KALFAE
AT DR 8 PR b ) A B AR AR T R X
ot SR 5 26 F R AT BB 2 32 A0 9 B S L A1 PTPLB
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Table 3

Three plants at different positions of stem and leaf

flavonoid content and antioxidant activity, correlation coefficient

between PTP1B inhibitory activities

LEPE

i H ABTS DPPH PTP1B

HERBE THERBET NS

R TR -0.155 0. 309 0.287
MR L T R A 0. 106 0.571 -0.585"
) g I R 0.443 0.677" -0.720"
PNIIP N Ay qiiis 0. 8887 0.994% 0.957%

R LA 25 T A 0.925% 0.993% -0.109

T 545 A B X BB AR LY P <0. 05,2 P <0.01,
P AL TG M B A W 2 1A G , i s L b B 2 A
o BB PUAARTE MRS . X 3 PR AEY R IO
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i 5
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