@ésﬂ@l‘&l

Thomrm

Vol.36,N0.09,2015

B AR S 0 T 1 21 P 0 PR 52

& # .8RE" .8 DM, %E8 .5 &
(LEHRREKF FRERLFRE, T KA 130118
2L KF BER, FHREE 133002)

O OE. A0 R ARESBAERMT L ERRANERIITHT, Fik . B3 K FRM b L L DPPH g
A ELAWEAFREANET A AN ARERNARLERAGMNERFELREAE., & B RAAEZIFHE
AR D- ¥ U5 509 0 R AT 58 % 5 3, 57 MDA [ SOD ,CAT . POD ,GSH Hyp 547t f7#eml, £ R @ A& %
BARxT DPPH ek B A A M AFRANE T A AW FRAREER A ARIZBAER, P Lok Ll iFrk
DPPH & by L5 5) 98% , 5t R R A T, L LB ABAE A 42 3 =4 /1 K # SOD CAT . POD 4 & GSH &b,
MDA Hyp A& Ak, 4 BRI RANRIRA R T 0 A Lok BT AR D % B, FFE D RRA B F 5
T LB UBMEALARBORLRER

KR AL, BEE, AL, REE

Biological activity of total flavonoid from Jasminum nudoiflorum Lindl
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2.College of Science, Yanbian University, Yanji 133002, China)

Abstract : Objective : The antioxidant activity of total flavonoid of each extraction phase separated from Jasminum
nudoiflorum Lindl was studied. Methods : The antioxidant activity was investigated through testing the scavenging
activity and reducing power of total flavonoid to DPPH radicals, hydroxyl radicals and superoxide anion radical.The
extraction phase with the best antioxidant activity was selected to do the anti-aging experiments to the mice
induced by D- galactose, including testing the value of MDA, SOD, CAT, POD, GSH, Hyp. Results: Each of the
extraction phase separated form Jasminum nudoiflorum Lindl had a high scavenging activity and total reducing
power to the DPPH radicals, hydroxyl radicals and superoxide anion radical. The scavenging activity of ethyl
acetate phase could reach to 98%.In the anti-aging experiments to the mice, ethyl acetate phase could greatly
enhance the activity of SOD, CAT, POD and GSH to the ageing mice and reduce the quantity of MDA, Hyp.
Conclusion; Through in vitro antioxidant experiments, ethyl acetate phase separated from Jasminum nudoiflorum
Lindl had the strongest oxidative capacity.The in vivo experiment to the ageing mice further determined the strong
anti-aging ability of ethyl acetate phase.
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W FAE ( Jasminum nudoiflorum Lindl.) i R BRFF
R E IEHREAR, 7 TR E A A AL A A, A
iR RS Sop g U1 [ - S o = W S 17 22 N | 7 N 1158
i IEMP R AT . BUARHESE IR AR TR S
FEEERILA Y, B BAA W 2RI, bt
SEAL R A | iR T A s AR BRE 2 R i A 1) IR
PTG T PR P &” | n R bk, 5K
AW T R AE B 2 B A A
Wy M HORTRI 22T & 60,3 & 4 H Al & d i ey 5 A8

5 B #A:2014-07-22
TEE R %75 (1989-) 4, ik B, BF R T 61 R R =L,

« BIAER ARE (1964-) 4, A4, ik, TRMFRAFZHREHRAT,

HETE . A 4434 Rt %57 8 (20120907) ,

BHE ST IF T T A AR A T A B R 2 BB %o A i
FALVERE , K BLIW 5 AL i B B B B AT B0 i BT
SR ; MBS SR T RO GIEIFIT T AR AL
ARG W R PUAAEA R YE. HET, i R A SR I
AE BRSPS 56 ) SCHR TE 28, A S5 36 AN AU X it A
AEAS A ORH A0 6 B A 251700 52 , I X 2% AL ORI E AT
TSN AL TS, i X LR L BE AR HEAT T /N BRI
RS

AN S B S 38 o 4% A ORGSR U XF DPPH
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A3 R A R A B B T B A SRV BR LA &
SRR T 73X DU A g AR HEAT B AR TS PR S AT, I3
Bra A B 1 2 B X D— 2 2LBE S 5/ B B
HATPURE I, T AE R TR A B A AL A s v
FFE BT K A TR AR AR 4 o
1 MRl5xH%®
1.1 Rl 5EE

WAL WSE PR M 2 M i, 2 bk
ARMY I 2E T 2 b 2 B An ) R 4 58 B AL
B T ARMES (S =95% ) [ 2454 H k24
FA FR S A5 S A R BN A PR A L SR AL L S A,
PR tral, D—2EZLHE(M&C Gene Technology) | ##
EALY ARG (SOD) i S AL &l (CAT) (it 4 b
fiff (POD) . P§ — 1% ( MDA ) ELISA i 7| &  R&D
Systems e

JFSD—-100 ¥y HL i VE A T 25 WL 3 A
B W] s KQ5200B HUME A i i s B2 LU B 74X
A FR2A F 3 RE-2000 Jig % 28 & 4% . SHZ - TIT AU {/F

MoKk AR LR AR5 A - n] WLy
SEOtEE T b T A A A R T AR A A

TDL-5 AR RAEE.OPL R0 FAHERA
FR 2% w1 ; Infinite M200 PRO Jif X 92 #52 A5 91 73 Hr
{%  NanoQuant,

1.2 SKWHIE

1.2.1  WFAEE R i) P2 A g 38 aed TS 56 AT
SR, R R P 2l B 2 BB AR A R B, B SR A
H BRI 68 % R L 2001 (F2 AT [H] 40min |
PRI 50°C

ok LA T AE R ARUE R, 510nm &b i e 516 B, DA
WOCHE (A) AN B, BB ik B (C) A Ak B, 25 1kl
FruE g £k, A5 mIa 7 L A =11.779C +0.0072, R’
=0.9996
Rsi ) = SN2 D
Koh . C g Fb A L A I R WA A TR O ORT,
mg/mL; V, S ER A E AL, 10.00mL; V, il &
PR AR B, 1.00mL v, Sk 3 B 09 8 AR R,
50.00mL;m A H AT A R &, 1000.00mg
1.2.2 IFAAMSE B 100.00g 0 4 16 38 B 12
F M 200.00mL ZEARE K f, 15 BT, s B A
HEE A LR L HE VIE T B AS FE A K, 15 B A HL
W, W40 BT
1.2.3  HFIESFEBARRSNTEALRE M 2 3
FRACASHEBUFXT DPPH [ /1 5575 BR 68 71 0 DU 52 < 4G
AR L 0.0100g DPPH, F Jo /K 2, BE % R, B2 =
250.00mL 7 6, 75 8 i, & 25 2 ZI B, B il e N
0.04mg/mL ] DPPH ¥ . 435 HX 2.00mL A~ [R] e 5
S FEEAH W, in A 2.00mL. DPPH %W, 1R &35
A, 2 iE RE G B 30min, JC K 2 B S T
517nm ARG AR, FH Ve YE R BHSE SRR, A 07
WA 3 WHCOEE " . RS XS DPPH [ 219
R ARG
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A, — (A, —A,)
A

A A :4,-2.00mL JoK ZEE +2.00mL. DPPH & &
B G EE(E 3 A, —2.00mL AE 5L AWK +2.00mL. DPPH %
YR O BE A 5 A, —2.00mL £ S R + 2.00mL JE 7K
BRI SRR

JFRAE 45 26 BUOAH X ¥ 3 [ i 3% 9 R B T il
B W R & & 8.80mmol/L H,0O, 1.00mL .
9.00mmol/L FeSO, 1.00mL 9.00mmol/L 7K 47 g — Z, Fi
VUL 1.00mL, AN [6] ¥ BE A i M 1.00mL, )5 i
H,0, Jg 3 ) N ,37°C )2 Wi 15min, 221 KVES L, 7
510nm | M % 25 ¥k BE 19 W O BE . LA 9.00mmol/L
FeSO, \9.00mmol/L 7KAZ TR - B W AN IRk BE 1A
il TR ZE 7K 4% 1.00mL A S 456 i (04 24 S I WA
Ve VESBAPEXS AR L SEB0E A R IBOT- M .

¥ G5 - OH R .

O R (%) = (1 -0

0

o A,—1.00mL 2248 7K +1.00mL H,0, 7 +
1.00mL FeSO, ¥4 + 1.00mL /K 4% % — 2, B We 14
FCREEAE; A, — 1.00mL BE ¥ + 1.00mL H,0, % % +
1.00mL FeSO, ¥# + 1.00mL 7K 47 1k — 7, B 345 W 14 W
JRE{E 3 A,~ 1.00mL ZEM /K + 1.00mL ££ ¥ + 1.00mL
FeSO, %K + 1.00mL 7K A7 R — £ B W 04 W O'G JREAE o

J A A AR O X 8 42 B B 7 i R TE bR R
B %2« B 5.00mL 50.00mmol/L Tris — HCl 2% 1h &
(pH =82), F 25°C /K ¥ " £ 1 20min, 43 3 in A
2.00mL #E 57 W A1 1.00mL 25.00mmol/L 4523 =ty i
W, IR AT JE T 25°C K ¥ i W Smin, Jiil A 1.00mL
10.00mmol/L HC1 £ 1k )2 v, T 420nm 40 5 W S B
(Ax) , LA Tris— HC1 22 sp ¥ 52 b, 25 (1 % IR 40 LU AH
[FMAFRIE MR K AR RE &, Ve VE g BRI XS RE s
I E A IO EIE .

7o 2V 2 = M O IR <

A, —A
0, THHR(%) =——

Ay — 25 U B RO B 5 A — B O T W
SR

AL 45 ZE UM X 838 IR g I %2 : F 13.00mL
B A 4 B 0.20mol/ L pH6.6 114 1 1 22 1 ik
2.00mL FIAS [6] e B 9 AE UL 2.00mL, I A 2.00mL 1%
R IR-G 5] /G F 50°C )W 20min, B &N
A 2.00mL10% = & £ & % 1k 2 ¥, 40001/ min &5 .0
10min, HY b ¥ ¥ 5.00mL, fiii A 5.00mL 2% 18 7K F1
1.00m1.0.1% ) FeCl, , V&%) 5 # B 10min, LI ZEMEAK K
Z: LUHS W, 7E 700nm &b A6 0 B Y6 AE, Vo 1B R BHE X
MR S AT S RO IR
1.2.4 HELLROERAHER NP LT WAL
LR R AART D—2FLHS S/ B AR 10 4321
FEST FERAS AL FH .

434 BUAR B 22 ~25g {el FE Ak E ICR /R,
SEEGSRAE T 3R — A, SR FHBEALECTF R B 60 H ICR
/INERBERLS R 6 2H 25 FAXTHEZH (A 2H) BT XF HE 2
(B 4) 252540 100mg/kg (C 4) 45254 200mg/ ke

DPPH {5555 ( % ) = x 100

)xlOO

x 100
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(D 2) 452540 300me/ kg (E 4H) , 4540 10 H/NE .

AL ST AR AR XY B C. D E 4/ HR
T AT D—2BFLHE (500me/ ke) 5T, A 2H T 44557
BAEERK , LR 60d,

#5245 :15d J5,C.D \E HHE B 4Tl HFEI LR 2
FeAEfb S P (RS 1Y 0.1% ) , A B ZH{#1 JH 0.4% A= 31
LKL IHES (REM0.1% ) . B H 1 ¥k, %ELE45d,
3d BR— AR, 10 SR AR TR .

sNERLBY A 3 . S 60d , I AE #5 Jik BR ML , oF B A5 1L
W T 3500r/min [ 4°C Y& VR B0 AL, 4355 LTS,
—20°CIRAAE A . BUNRE SR, FH 8% AL aNigs
WERBR,REE, R TSHY4 L, fEE48, -20C
VKAELRAERT o B Vs W T MDA S b1k
Bt (SOD) i % AL &l Big ( CAT) (i S 1L ¥ B (POD) |
e H AR (GSH) 2l Zlig (Hyp ) &l .

MDA .SOD .CAT .POD . GSH LJ X Hyp 75 18 il
FE B EUE LR T 35000/ min (1 4°C ¥R B O HL,
SYES LA , F T MDA _SOD .CAT .POD .GSH & &119
ME o B 4°CHAEIRER K 5 2 RH L 1:9 §F B i
ZU5)3K , T 35001/ min (1 4°C & R ES DAL 4055, B
%5 W, FHF MDA SOD . CAT . POD . GSH . Hyp [
M5 S

MDA . SOD . CAT. POD . GSH . Hyp g Jl 3z &
ELISA 70 & i 47 .

2 HBERE5HW
21 FBXFERHEHEEMSEHNE

3R 1 A, S A BUH BB & =N LR O
BRAE > 1F T EEAE > S > G5 > A ik, 5526
WAR I &/ Wl 25 &9, 15 2 1R £ T8 AH B 8 R
S, 155 0.0615mg/mL,

1 MFFIEAS FE O S s A
Table 1

The total flavonoids of different extractions

from Jasminum nudoiflorum Lindl

AR fhEE R LRRCER IET B BREY
HE 0.0127 00188 0.0615 0.0319 0.0217
(mg/mL)

22 {ESdMREMENE

22,1 AERUHXT DPPH [ RS ERBETS) &
LA U Y FERE S U 2 0.1mg/mL 1, G 42 U |
APIAH LR ZBEARTE B DPPH [ i 2L /9 B 71 HEBH
PEXTHE Ve W &5 24 ¥R BE I8 3 0.3mg/mL 1, & 52 HX
Y1 U LR CTEARE 5 DPPH [ i BEROBE 1
FHPEXTIE Ve AR, I 5] 98 % ;5 25 ¥k &K T 0.3mg/mL
B, HIE BRAR — BRI AE 98% ANAE . A il ik AH A0 1E
B LU S PR B AT | LR £ TR AT T R A,
{EAEAR FEIE IO, W B 1l 2 A BE J7 o Bl 2 184 S5 24
W /INT 0.5me/ mL B, A7 3 BEAH B9 775 BR 3 LU IE T 1B
AHELARG, AE A7 il R 7 53 23 1) 04 S R i PR 5 2 T B
IKF 0.5mg/mL S, A7 Ik ik AH FITIE TP AH 3 BR 1 AR
[, W B R T 0.5mg/mL i), M58 T 2% . i &t
B AR AEAS A ORI I 6 DPPH [ bl 56 HLAT 55050 10 1
BREE T o
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Fig.1 DPPH free radical scavenging rates of

different extractions from Jasminum nudoiflorum Lindl
222 AFAEBUHX SGCE I ME B2 A, S
IFIIRE I I Ve > LR OTRAH > S42 ) > 15T 1
A > @5 AH > A EEAE , 2k B S 0.1mg/mL B, 2,
M2 L BEAH W GRS & T Ve, 24 IA F) 0.3mg/ mL
I, Ve OGRS B e K, Z 5 FEAR PR FF AL s LR
CTEAH B I S RE A A R R B 1 T4 O

3.5 7
3 - —o— BRI
2.5 —8— R
@) S
P —&— Al
ol —— LB
- —— IE Tl
0.5 - v,
0 ; .
0 0.5 1

W% (mg/mL)

B2 HFRAEAS A IR RE T I e
Fig.2 Reducing power of different extractions

from Jasminum nudoiflorum Lindl

223 AARHORXD L A SRR TERRBE ) A 3
AT, B A il TR B B B T, 25 A ORI BRI 2L [ il
LA RE I Bl 2 3 O, A A O TR RE S R R Tk
KA,V BITHERA B, 25 A O B 2k 1l 2k 1Y
REJI N LR L WEAH > 1E T BEAH > BBy > U5 HH
> LIMEEAR , PR L BEAI R A fe il 2] 75% DL L,
AT LLFE HY 30036 6 %) 25 A5 B 0 2 5 A ph 64T
BOmIEERAE ST

100 1
9/9/'9"49—__9 o R
50 —=— 40
£ 60 —A— TRk
¥ ——
£ 404 —— LR O
yr .
B —— ET
20 A
—— V¢
0 T )
0 0.5 1

W (mg/mL)

K3 AR AR R AL B BT BRAE T
Fig.3 Hydroxyl free radicals scavenging activity of

different extractions from Jasminum nudoiflorum Lindl
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B 4 FIH1, Ve B B3R A=, i858 80% LU I, Hifth 4%
FE BUAH Y57 il 5 R o R B WA B I, T B SR ROk B g, 4%
FEBHTE R A B T OIEE 1 4R TR AH > 15T
BEAH > S PREE > @05 A > A imEkAe , b2, &%
% HSURA ot 8 4R B 8 Tt EL A R R S B RE T o

TRORR

R B A2 g 1407, BELDBT g IO i SR A 2 S I, DA
TR BRI A2 S S VR . MDA
Sy A SR A RS 7 A, BE S | A 4 IS 1) 451497, MDA
T U T HLAR IS S A SR A e BB 2 DR T AR A
B ST e

1007 H1 263 AT, LTS D—KFLBE 60d J5 Rt
0| o . ~ BIEY) LI 3T SOD , CAT , POD LK GSH i 1 4 41 JI7 e
S B {16 9 8 35 IEF 159X HLH (p < 0.05) T MDA 55 it
i o LELH G T IE A0 MR B 20 20 EE T R, /A UL
5z 401 —— ETH SOD .CAT.POD K GSH & 2 i 7+ 5 , L 5 855 75 %
20 A —— Ve MRz 22 5 W 2 (p <0.05,p <0.01) ; MDA [ & &%
o W IRAARS , {5 5 46 750 X R 2H 25 S e S 3% (p > 0.05)
0 02 04 06 08 1 RO EAE 28 28 AHTT 32 55 7N BRUL TS SOD |\ CAT
K% (mg/mL) POD L)} GSH &£, g3 il /N BRI MDA & &= 19
B4 SARAEA AR TR T 1 LT R L3t B

Fig4 Superoxide anion free radicals scavenging activity M 43R 5 nlH, EEHESS D- kL 60d )5,
of different extractions from Jasminum nudoiflorum Lindl *ﬁf}(ﬂ“,ﬂﬁéﬂﬂiﬂfﬂi/iqﬂ SOD ‘iAT ;:;SD DI GSH 1%

231 NRIHEERK RO gk wm, as 0 P TR A A R AR
EUGHIRZ (A 1) HAe, B Xt B (B ) /R s /D BRI SOD, CAT POD J GSH st 2 A7 T+
=, H 5 HEmIst fg g 22 % M i 3% (p <0.05,p <0.01)

T 20 =B 2 Al B T0O'G | S il g B , EREL EAD R G
A AR Y B SR, 4 24 AL BE VR R A A O, /s BRI
A RORB WY O, X e B R AR 2/ RURRAIE
AHAFE

2.3.2 MDA ,SOD CAT . POD L)} GSH & i iy il =&
g AR AR (SOD) (it AL = (CAT) |
ALY (POD) (A5 IDE H IR (GSH) JE P4 1k R 4t
rh BB IR, S A IR A B R AR PR AR,
EREVE BRI N A AL ® 1 b 3, b7 1 4 A SR XL

*£2

LR LB D-FFUREE /N8 1A

MDA )& HEZ AR, H 28 53 A .35 (p > 0.05) , Hyp
B B WA T H s A L OR 3 (p < 0.05) ¢
RWIZ MR £ W6 AH AT 42 55 7 B2 IR 4 41 SOD | CAT |
POD Ll K GSH &k, BE4 il /)y B JIRZH 2L MDA (Hyp
TR BT
3 #Hit

AR L5638 1o 45 FE BT DPPH [ H3E % 3E A
FE A BT B R | SGE R T Y DO R T A A S

2 (x £5,n=10)

Table 2 Effect of ethyl acetate phase on aging mice induced by D-galactose on weight(x +s,n =10)

E| HMIRAL (A Z])  BORXIRAL(B 41)

IR 41 (C 41)

FERA(DA) iR (E4)

REK R (%) 1.381 +0.13* 1.082 +0.181

1.035 +0.163 " 1.186 +0.183 " 1.199 +0.114™"

TE:"p <005, p<0.01, SHAI HAIAE AL, K3~ S [H].

K3 LMROEEAR /NI TR AR (2 5,0 =10)

Table 3  Effect of ethyl acetate phase on serum index in mice(x +s,n =10)

W H MDA ( nmol/L) SOD(U/mL) CAT(U/L) POD(U/L) GSH(U/L)

ZEAXTHRA(A ) 5.43 £0.77 171.29 £32.21** 6.29 127 215.76 £25.59**  132.16 £11.29**

FEHIXHAZE (B 41) 6.81 +3.84 58.37 +3.05 426 +1.24 86.80 +14.22 86.72 +14.62
R (C4H) 6.04 +0.79 82.24 £6.40°" 493 040" 111.54 £1591° 95.14 +13.81°
H 4 (D 4H) 5.26 +0.79 88.52 +16.20 ** 5.02 £0.34" 138.06 +55.13 102.43 +15.13"
AR (EH) 5.06 +0.19" 12671 +7.21** 589 +£1.23" 175.92 +37.24" 125.92 +14.24*

K4 LERTBEHIN/ N FUL RIS BRI (& £5,n = 10)

Table 4  Effect of ethyl acetate phase on skin tissue parameters in mice(x +s,n =10)

I H MDA (nmol/L) Hyp(mg/mL) GSH(U/L)
ZHXTHRA(A D) 6.24 +0.97 58.104 +12.36** 7235 £11.29*"
FERINT HRZH (B 41) 8.85 +0.42 94.33 +20.01 56.12 +10.12

R (C 4) 59129 85.25 £31.30 68.14 13.81"
R (D 4) 5.56 +0.68 * 80.53 £23.52 79.65 £18.53"
EAEA(EH) 5.04 £1.23 65.96 +10.66 84.42 +19.34"
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RS LBROEEARX /N R SRR (8 £5,n =10)

Table 5  Effect of ethyl acetate phase on skin tissue parameters in mice(x +s,n =10)

Iy SOD(U/mL) CAT(U/L) POD(U/L)
SN (A 4) 7031 +13.21"* 549 £1.01** 113.74 +19.69 **
PRI IR ZH (B 4) 32.34 +3.15 3.15 £0.44 52.81 £16.23
Rl (C ) 46.24 £5.62*" 3.92 £0.30** 7124 +12.51°
PR (D 4H) 58.42 +12.24 451 034" 88.19 £35.13°
EEA (EH) 67.66 £5.21** 4.80 +043" 113.97 £32.14"

Ui B T 3 55 A8 5 25 BUF 39 8 B A b SAUAe e 0, OF (4) :18-21.

Xf FLAS LA BEAT 1 S TR 2 4 0 0 5, A L o T
R Ry, DU RE T R, H b 1R £ R AR S B R
iR, R B 6% , P AL RE ST e df . TEPTA
fegcsh, LR L BE AR DT AL BE T) B 5, 4R £ 1R
AR AT AR AL B B 7E 1 B DPPH [l BRI 15 BR
ARIPIEF) 98% LI L ik BT AR K, 7R 5L 1 i
H GE AT T A A S ) SR8 R LR LR AR
HLJE 25 ZE IR B 50 SR BB T e 1), S5 AR FINIE T
B AR UL H BT A i i PSR RE T, I Bl 35 ok 5 10
W YU L Re J1 B W o . R e 4% £ R R AH
HEAT/IN U S5

A LY AR (SOD) id 54k S HE ( CAT) (i
EALWrliE (POD) (45 e H K (GSH) J& AR PN 5 2210
PUEALEE , $2 /5 & 090G VAT DL SR LA S 22 DI RE
T (MDA) SRR A AL YL, MDA 5 6
PR IF] e S R A i S R BE o e/ BRI N BT e 2 S 5
R, LR SRR AT 3 R /S BRI TE A Ik 21 210 SOD |
CAT .POD Fil GSH ¥V, I Bt 36 4 25 W g 34,
WORIB WG, AR R ZH 22 S ME 25 (p <0.05,p
<0.01) ; 1 7E /N BUML 3 T MDA F1 /)y BB ik 41 21
MDA (Hyp & 5, B 35 45 245 vk B2 00 35, AR 328 7 K
%, L R W], 1R L BEAH B AT B s i b AR
AR LI TE R I AW AR AEPT A A PR AR i 9 W T 3L
T ELEMRYE
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