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Antioxidant effect of flavonoids in extracts from the
Eriobotrya Japonica( Thunb.) Lindl.leaves

FU Xiao—dan, TANG Chun-feng, LIU Rang-lian, PENG Kai-li, JIANG He-ti"

(College of Food Science,Southwest University , Chongqing 400715 , China)

Abstract ; The objective of this study was to compare the total flavonoids contents in extracts from the different parts
of Eriobotrya Japonica( Thunb.) Lindl leaves and to explore the antioxidant activities of the total flavonoids. The
leaves were extracted with the ultrasonic method, and the contents of total flavonoids in different extracts were
detected by Colorimetry. The lipid oxidation of fat was evaluated by the peroxide value under Schaal oven test
conditions. Meanwhile, the antioxidant activities of total flavonoids were investigated by DPPH and ABTS free
radical savenging assays.The results indicated the extracts from leaf tip had the highest flavonoids content(5.79 +
0.03) mg/g.The antioxidant effect of flavonoids on lard was existed and was enhanced with the increasing amount.
Besides, within the scope of the study, the results showed that the flavonoids had remarkable activity for DPPH and
ABTS radical scavenging, and the reduction ability increased with the concentration in experimental selecting
concentration range.

Key words ; Eriobotrya Japonica( Thunb.) Lindl leaves ; flavonoids ; antioxidation ; free radicals;lipid oxidation

thE 42 . TS201. 2 SCRRARIRAD: A X EZ 4 2:1002-0306(2015)01-0135-05

doi:10. 13386/j. issn1002 - 0306.2015. 01. 020
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TS T AR TLOR WL AR WA . B
AT, AT A A T R SRR AR 52, i R 2 B At i —
JEEASIR AR, i il ot PRI B o N AR AAE it Y £k
SEM T AN BAE AT TR b e, E 173 5 1
FEIR AN =5 2E AT S | B R A 22 1y A T A
Gy WS AL A W A o0 T L AR A 3R
BEFE 1~3 ORI, Akt % B £ Pt A B Bl
FEAES o UTAFE A AE LA i 3 TR (14 R B T2
W T 4 7 B D s AR DT TR T KRS . B
Wy A PO PO RE LB IRURE ORI R 9 BR
S R ISR AL S e DI RE SV Y o R

s A #A:2014-03-31

EFE A AT (1993-) , 4, AF BT R 7 & R R AF 5 142,

«BIRAEE B AA(1963-), B W+, 388, TR F @ REAE R
KR Fm L,

] FH S0 7 A I I 1 R S DR, R A -
ERE Pt A E R R A, B A RN AT
PrE It 232 25 . LA it BB B A fb M B R IE,
RS2 BTy TR E 58 L0 I S AR s v 7 sk A i
B R SEAE T ARSI B6 R 2 Tk DOREAT
- JEL R Hh R BSR4 S 9 (loquat leaf flavonoids, L
TH“LF” RoR) , P o8 T A i A [R] 3R A0 452 e b
PR 2 R R AR TR B B i B AL BE D, B AE
SN FRGE I RANAE i R TR 43 1 7 T B LR
1 MRl5FE
11 HR5EE

At 7.8 A REE TPURG KRB 55l T
B (ITWET BRI LD o

T hRAES P EZ A AR R E 1,1 -2
IRBE-2— AL RPE (DPPH) 32 [E Sigma 23 H];
THEORFFOR(BHT) B AE;2,2-BREFEN(3-4

20155 550148 135



I@é:ﬂ%&

WHR S

Science and Technology of Food Industry

FLIR I WEMR IR —6— 5 R ) —# R (ABTS) | BRER IV 2K |
KGR FRACHR AR AN . KSR L &7 WP IR IR ( V)
95% WA S E AT AR .

PR BT w ] A AR el 7
P2 BLRRAE ST T s WEJ 7200 #UA] UL Y6 R o
JEAT () AF5 A BR S 7] ; DHG-9240A Ho #4WH I 5
K4  HWS—26 BIEIRKEH LI FFRE
AN AR A HU-6150D @75 g vk ey Ak
BERAF] SHB- A /KA ZHESHE LT
WRAERHML AR s RE-52A Jigfhza ks igoRA4b
(&I
1.2 XZWHE
1.2.1 AR RO LEF $REL
12,11 AR T8 CRESRAE G e A, A
SRR LR T GBS B I T R B AR A v e T S
il 2= 2R AT JC/K 43, B T EIE T 46 3, 72 65°C
T 6h KE U S 0 —FB oA o422 fg et 2 e
FUAR B 50 43 A =R 43 A3 0 R x4t DL &
S TEIEBASE B AL AR IF 455 38 5 40 B A3 I T B8 R
BTSN
1.2.1.2  LF @R 43 5k 25 R BORKAE i 4= -
g b rp AR Y S, BT 250mL B ZEHEIE I
Hr, A S0mL 95% £ 1, 8 S I R BUR BE 70°C , $2:HY
BIE] 2.5h, flig ., JE BN 40ml 95% 2T, 8 I
WE 70°C  $2E Th, fhiuk, S IF PR IR . B R i
FeF8 R an s 29 10mL Ry 1k, 5% 28 100mL 25 7
th o, 60% Z RS B 2B ASRE SR, R
1.2.2 AAB AR, LF & &0
1.2.2.1  HrUfEpimg2edl  MERFREC 120°C T (E &
A" T 5.0mg, I 60% Ti#4 2, B 5E 25 2 50mL, $E 5] 15
WeJE ok 0.1mg/mL (AR AERE A o T W B o i FH
# 0.0.1.2.24 36.48.60.72mL F 6 H E {4
L 30% Z, EAdE B SmL, Jil 5% 4 NaNO, ¥ W
0.3mL, &4, J# 6min™', il 10% Al(NO), %
0.3mL, 34], il E 6min, /il 4% %) NaOH 5% 4mL, il
7K 0.4mL, $%45] , iCE 10~15min, T 510nm 7 K 4R
FEWOCEE , 2k BE C (pg/mL) 5K SCRE A BYFR
&k .
1.2.2.2 REIFRAL LF Sraillag ok 25 e oA i As
[FIER ALy LE 2 BUOWE 1.0mL $2 i/ 1.2.2.1 J5 ¥, 7F
510nm P LN AR G AR A 1.2.2.1 [H1T
FER L FEARE LF S,
1.2.3  AREIFRAL LF X355 30 b s At e
1.2.3.1 JHABREERUALEE  FREL 50g AR B T HEdR
A, SR AR 12,1 Jy il AR A AR i b ge o
AR Y LF FH$2 e Bl 38119 0.05% .0.10% .0.50%
HATEN . LA EE 19 0.02% ¥ in BHT Sk BH 44 % Bd
21, IR EF e FHPTIR LR (V) VE RIS RG], SAE AR
[RI&RA ¥ 0.109% LF FHERY)H% — 8 LU BR & 35—
AT b, DU B R P e E . 55 LR
Jin 50g AR A AR ERAVE A 25 AT AR, BEAH LB 3 IR
WA

HARBINE R 1 Jron, =8 Schaal F8 V4750
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Bk o B A SR AL R I IR IR AE S0°C TR
TR S A vl IR 5 S sE o Bl Ak 2 5], T (60 =
0.5) “C Ay fE MR L B2 F& 12h SEE 1 U, IF S84 H
TEHEFE B E

1 MASH AR LF ML S YA i o o0 %0 (% )

Table 1 The dosage of flavonoids extracts from the
diffrent parts of leaves of Eriobotrya Japonica( Thunb.) Lindl.
Y5 M4 LF R LF BPAE LF BHT Ve
1 - _ _ _ -
2 0.05 - - - -
3 0.10 - - - -
4 0.50 - - - -
5 - 0.05 - - -
6 - 0.10 - - -
7 - 0.50 - - -
8 - - 0.05 - -
9 - - 0.10 - -
10 - - 0.50 - -
11 - - - 0.02 -
12 0.10 - - - 0.02
13 - 0.10 - - 0.02
14 - - 0.10 - 0.02

1.2.3.2 JWABEEALE M 08 GB/T5009.37 -
2003 | PRy 1 B 48h HURE A I 5% i 114 3 AR A
(Peroxide Value,POV) , B MEUEI E 3 KHCE-Y4(HE
AR DL A T 5w P 6 P AR 22 00 2 B 3R OR : POV
(mep/kg) = (V,=V,) xc x0.1269 x 100 x 78.8/m, =,
Hr, Sk BEURE T R A TR N P U T S T IR R
(mL) ,V, S5 28 I AR AR B2 4N b v ik 2 4 TR
ARFL(mL) ,m Ak B (g) , ¢ AELACHL R 895 1
T4 7 B W e (mol /L) o

1.2.4 5k DPPH [ &g I illE IS5 30
BRI o 8 0.1 mL AS [R5 B e B A AT A I 2
BAE SR W AT 1.9m1. 0.09mmol/1. DPPH 2, B4 Uk IR
G B RR % a B AE B &N X B 30min, 7E
517nm AR ME W SGREE , [FIETLL BHT £E S FHA:XT
M OV ATERE =k, DPPH H Hy 2L R %

AN
DPPH EI FH % FI% [;/% % ( % ) = [ ( Acm.m.l_ ASamplc )/
Ao ] X100

I, A M A FURR SR B OCRE | A, I RF DR
i BB OGRE o

IR Al DPPH H 18 7582, PARF
il R B S AR AR (X)), 0 3 AR BR (Y) 45 21
AL SEER DPPH [ L9 ¢ R 2R, IR 345 2L
R P ) > A il e B2 (1Cs, ) o
1.2.5  3EBR ABTS A i 2ERE I ol 2 % 225 3
MR 24 ] T7 k. FEM)E DS Tmmol/L ABTS # ik
TG B R 22 4 B Sy 2.45mmol/ L, FE5MIR 5145,
B SN AR 25 R RE G A5 R CE 12~16h, 7R EP 45
FRIA 200 L A [R] J5 b i 2 A i 58 1A 35 2 \300 L
ABTS JZ W, #RJG A 0.5ml 50% W BEs L, 7047 7%
¥ 5), SV 2min Ji5, A8 745nm KEPUE OCRE LA
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ASHIEE Sk 25 %k BR i BHT VEBH T BB . B0 R
SOEATERAAE =Wk, ABTS B i 3L 35 5 2 A 20k
124 vp 0I5

PASHIAMd ABTS [ p L [l )T 5 e B e Rl £k,
ST A A A I 2 I 14 2 250 il v RE (1G5, ) o
1.2.6  Sitortr P SCe BRI Sy = IRk EE S
LEREEME . RH Origin6.0 544 HEAT S P Ak 3,
77 2243 H1>K  Duncan ) 2275, 805 L X + SD Ko,
2 ZBRESW
2.1 tRAEHL

FeHR 1.2.2.1 Jrik A B T AR uERR R, aniEl 1 fir
No FFENHIE C(ug/mL) H5WRSGEE A pyZetk: |57
£ A =0.0122C + 0.0376, 44 5 & % R* = 0.9830, 7&
12~72 g/ mLy JETE BN B R A& R, 168 H
TFALAE R S AT E

WA
(=]
W

0 10 20 30 40 50 60 70 80
FT R (ng/mL)
BT AT hrfEfZk
Fig.1 Standard curve of rutin
22 LF&E

FERR R 1.2.2 J7 e A A AE i Aot g (Rt
H AR SR B R S I e SR LR 2, SR W
7%, 42 LF 8784 (5.79 £0.03) mg/g, M LF & &>
(5.08 £0.08) mg/g, 4l LF &1k (4.97 +035) mg/g,
A LF & &5 (5.04 £0.12) mg/g, Hrh s i &
Hriw e, 0 H 5 A A (EARER AL o B BRI S
eSS,

G SR T A AT 28 3 N [ 7 s PR R,
Femh S kA, KRR T8N
7.352mg/g, H = TR 7.342mg/g, H SR TR N
6.234mg/ g, AT K 5.053mg/ g, A< SCAHLAE - ili]
B [ IR R S T Y B TR S R A —
Fr o AR A G B R S B R RE FIATAR i TR A
AR G, PR IR B R vmy , 23 i e Ak 5 0 19
WEIR R BTAHE A o A | SR 2R B A A S
L2 R I A R
2.3 AEFRMYEHORENIERLE

AR AL RS & 5 T i Ig 7 (B & a3 <
i B AE AT |, 1 i 22 TET A0 N R BT 22 A= 1 AU AR S g, A2
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ISR B RN =z — o B A= P AR A Wi i I
B B XU L R S R, T B AR 2
FYRfGEEEHE MR, HWiENEIL EEZE AR mIE
B H sh Ak DR FIRE AL, H g2 0 | sh A b
B3 A KBS I I AR Ry E RN . A sh&E Mkt
FEAFEE S W) AL 37 ] L &0k W % e Y By
B, BSWREMERERVEENEIRZ —, X —
9 B 3% SR A 2R Th NS T B B A8 5, DL L, B ik i
175 G AR S R A 7 v B A A XY

YR & W IE AR HER E, 24 POV {H ik %
19.7mep/ kg W}, sl N5 i 2] G I A5, BIAE & B9
POV (B3 19.7mep/ kg i FH B9 B 6] B Ry 5 40177
F I8 2 2 SOk T IR B S I 8d, 1E
(60 =0.5) CIREMIE T, IBESRHANAd L T
TINPRAE T R AR B B in AT R [R5 im0 B4 v s ik
FEE T (60 £0.5) °C gy 1B IR ML v, &F 24h )52 — UK
ey POV {H, LM E 18d, BN T HiEfb ik
B AR B9 POV BV Fb AR A BE A9 25 R A BT 1 [,
mIR A S A N A BT . i POV E ARG, 5 S
JOISE I A R R, 2 B 9 R B P B A PR R B
2.3.1  R[EIERE LF X355 wh A9 0 S A1 A A9 e g
AR 2 AR = A ER AL Y LF R BOR TE TR
IR B4 % 0.05% ,0.10% ,0.50% 7K SF-F % 547 14
YLEAE IR A5 R ILIE 2,

120 —— 2oL F 0.05%

=== IFHHLF 0.05%
100} —1H :i\LF 0.05%

— I 2RLF 0.10%
o) — I'HILF 0.10%
< 80 —IHILF0.10%
> —— IH2RLF 0.50%
g —— IFTHLF 0.50%
s 60 —— I ELF 0.50%
— 2
© 40| - BHT0.02%
20
0

1 4 ) 6 8 10 12 14 16 18
AEERIN ) (d)
B2 AFFBLLM LF Xy AL ER (n =3)
Fig.2  Antioxidant effects of LF from
different parts of the leaves on lard(n =3)

RE 2 AT, 525 FREE g Pl & Y, LEF AT Ll —
FERRE KBTS R, S AAERT 3d K4 E
ANK,LF BIPLEARR AN B . FEIXLE AT,
25 IS S WIS 6~7d 245, BN T 0.05% Fi
0.10% LF 5256 2H 19 3% 1 75 5 2 43 51 4 4 & 9d Hil
11d Z245 , B3N T 0.50% LF {525 20375 5 1) /i JE ok
) 6d HEKF 15d 2545 ,0.02% BHT 241 4 HFRAE 5 14155
SWEERK ST 17d Z£ 47, BLBH LF AT DLUZE K%l 48
ALBGE S ], Horp 0.50% LF 4135 S 3 2E K i 1A 5 2,
13T BHT HURER .

[ 25 Bt (] (R RS, 2 T 09 A0 R B S R,

2 MRS AN R AL 2 A ) B 54 (n =3)

Table 2 The flavonoids contents of extracts from the diffrent parts of Eriobotrya Japonica( Thunb.) Lindl.leaves(n =3)

HEAE AR ) 3L RN i 4% Zaun
HEH & (mg/g) 5.79 +0.03" 5.08 +0.08" 497 +0.35" 5.04 +0.12"

TE A —3bRic 7R AR, 2om 4 22 5 ,p <0.05,
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3 A EER R DPPH F AR EREE S (n =3)
Table 3 The DPPH radical scavenging activity of falvones from Eriobotrya Japonica( Thunb.) Lindl.leaves(n =3)

ik SR 0 )y A 2 P Y HIXERB R A 1C5, (mg/mL)
BHT Y =0.1571x +0.1485(0.01~0.10mg/ml.) 0.9765 0.02 +£0.09
A I 5 i) Y =0.1094x-0.3011 (0.10~1.00mg/mL) 0.9633 0.46 £0.03

HE 2 PURE i PR B AT H0 A AR WS BT e T AR 25 5 1201 it s 560

wiE fb, B 18d N 25 H 4H 3 il POV fH & 1k 100} = BHT

121.29meq/ ke, LF0.50% . BHT0.02% 2f £ /i () POV 2 .

{H 53504 22.89 .20.67meq/ kg, UiHH LF AT LA %% 0% ggm

A POV R, S ALAR i 2Q LF 2 HOR 4 i it T

0.50% i, Ho 5t 5% T (10 B A AL RS 7T 55 T B 40 B0k jo:% 40

0.02% BHT AHUE = 20

ESHAE R Ry Bong 4 ok A AR A LF $2
B, 43 LF BEAIRFE w9 POV (ER S e s, Hik 2
I HRFITAR , 33X 1] BB A B I 2 R s A R

A A HE A AR ) S AS IR e B LF $2 O X 3 T
BB SEARE R BT 20, 3 Im P S A LE R B3 R
T BT K S 18, FEIK POV {H,

232 LF 5V RER/RSHEMAPIEIIENE 2H
P b ses vV, 5 LF 28U = i, % g 1 W 5L
N, 52540 .0.02% BHT 2H 3547 Hoss, a5 S WL K] 3,

201 WRLF 0.10%+VC 0.02%
100F  —"™PLF 0.10%+VC 0.02%
~ - IFHLF 0.10%+VC 0.02% /
£ go| —~BHT0.02% o
g — ZFH /
E 60 r
>
2 40} F
20 T T e
T e
1 4 6 8 10 12 14 16 18

AbFRR 1) (d)
K3 0.10% LF 50.02% V, BE)5
XA TR (n =3)
Fig.3 Effect of antioxidant ability on lard by the
mixture of 0.10% LF and 0.02% V.(n=3)

5 18d,0.10% (042 LF 5 0.02% V. & Fic &b 34
FUFE M AR & POV {EH % = 21.32meq/kg, Mg = T BHT
A4 POV 1, [ A AR fh 05 S IE K = 15d A2y,
T V. 5 LF BRI 58 ) S ik g B — 2
AR RIVE T o DAER i B 22 A Pk I 3 IR A FH 2R 1
B, AT AH LF 5V, BRSP4 BHT,

2.4 HLAEMEERX DPPH B HEFBRIER

DPPH [ &GR8N FARR gy
A4 B T, O e B S AR T M A R . R
DPPH B H3L T 7 517nm &b 0% 58 W, [ A 5E i BR 57
(A—H) 55 JL 250708 B, Bc %o JHC P/, 3 2, ke i
0 A S G B AN ] B R v R B AT A
HEERADE AT RE ST, [EI B A BHT £ A BEHE X B2, 52
g ILIE 4

Bl 4 WO, 76 5200 A Rk BE Y N, LA i LF
RIS 1 WE B DPPH | i & 19 68 77, 1 H.IE B
SRR W BT B B O g Ok, R —
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0.01 I 0.02‘ 0.04‘0.05 ‘0.10 ‘0.20 ‘0.40 I0.50 l0.60 I0.80 ‘1.00 ‘
SR (mg/mL)
<4 HEAD B 6 DPPH A R ERAE M (n =3)
Fig4 The DPPH radical scavenging activity of falvones from
Eriobotrya Japonica( Thunb.) Lindl.leaves(n =3)

FE BOLRE G 25 HIVEE i vk B2 55 %) DPPH [ ph BT R R
BIEHMOCHR (R =0.9633) , LR PEJEFI VL3 3. BHT
A5 X By, G 1C5, 2 (0.02 £ 0.09 ) mg/mL, A [A] J5T &
WP S5 H BR e 1 R TAREAE i 2 1C,, (0.46 =
0.03) mg/mL, {HJ& ¥k B A %] 1.0g/L B}, DPPH
E 2L B 2 iR 3] T 85.00% 4 1H 3k "™ 7 B 5 At
FE BT AR A PRS2 56 Fh 1R > AT i B e o e R
0.50¢g/L B}, H: DPPH B i ELVE R iA5 5] 81.67% , H
S50 $R BT A AR P B TR 17 B AU A PR SR T ORI 4
ERAE N v A HAMAE ) 1 B R o I LAAE T AT
T Y P e BRI R IR BN I R
2.5 #MEMEERNYT ABTS BRESFRIER

ABTS [ f 5E 38 Bk AT T 22 15 14 A SR K 44
JE PR RE S s o 38 I A G IR X AN [
Jor BV B Y R B I R IR 2R AT R & e A, R B X
BHT E 2y BHMHXT REZH , 5o 25 R DL IE 5.

1001

801

60

40 — HEA I 24 5

-~ BHT
20

KFABTS H IS 2 %(%)

0O 100 200 300 400 500 600

RS (mg/L)

S A SRR X ABTS [ i BRI BRVEH] (0 =3)
Fig.5 The ABTS radical scavenging activity of falvones from
Eriobotrya Japonica( Thunb.) Lindl.leaves(n =3)

5 won , BHT X§ ABTS [ Fh JEAT 5058 A5 BRAE
FH L VHE 9 25me/L. I, % ABTS [ 1A 1 35 5 %6 3
F| 96.12% , ARk B Bl 7 B ABTS H Hy FEOR &
22, MR JE 3K F] 600me/ L I, 15 Bk 5 83.58%
£t
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4 MAEHEEAY ABTS [ thEEEERAEST (n =3)
Table 4 The ABTS radical scavenging activity of falvones from Eriobotrya Japonica( Thunb.) Lindl.leaves(n =3)

Fh 2R [l )07 i S RS M RH R A A 1C5, (mg/L)
BHT Y =0.0312x +0.2239(1.00~25.00mg/L.) 0.9604 8.85 +0.05
AL - 35 ] Y =0.0009x +0.3313 (100.00~600.00mg/L) 0.9516 187.44 £0.11

A i 2 R 5 4 5 T 100mg/L i, X ABTS [
PH R B B 10 1 17 BRBE 7, T L3 B R B 45 5
Tl Jo A SR B T R T . T R LR G
2, AV A BE S5 X) ABTS [ bl L3 R R S IR RS0k
F (R =0.9516) &ML L 4
3 it

ASFFEH DAL i i 2 S 8 i 5 e AR O B
gt Kot e AR R TR S AT A R A R 2

DU AR S BE J7 1 52 56 2 I, AT S B i) o 5
AT —5E BB SEARICR , BRI A7 2CHE (3 il AL Y
T, BRI IE POV {E . 7S 5256 77 £ 38 [l N AAE
A X A I B BT AR P SEOOR Bt A e R 14 G i
K, BIFAE B R O A o MEAE P 38 R S5 BT ER M mR (Vo)
A —E WHFEPT A A E

MEAE- B2 B Y Al A3 5 DPPHL [ i 5k (ABTS
A FRZLIRETST , IC, fE53971 9 (046 +003) mg/ml. (187.44
+0.11) mg/ Lo TEIII0 U BENE B P, Bl A5 95 1 v 32 1)
M, HAE R A RIS P

S 3k
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