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Optimization of Extraction and Antioxidant Activity of Total Flavonoids from Premna cavaleriei
Levl. Leaves
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Abstract: Single factor test and orthogonal test were used to optimize ultrasound —assisted extraction of total
flavonoids from Premna cavaleriei Levl. leaves. The antioxidant activity in vitro of the leaves was analyzed.
Optimized exiraction parameters were established as follows: ethanol concentration 70%; extraction times
3; extraction time 40 min; solid/liquid ratio 1:30 (g/mL). Under these conditions, total flavonoid yield was (6.18 +
0.13)%. The results of antioxidant experiments showed that the total flavonoids extracted from Premna cavaleriei
Levl. leaves had certain scavenging rate of hydroxyl radicals, DPPH radicals and superoxide anion radicals. The
corresponding inhibitory concentration(ICsy) was 484.12, 18.27 and 46.88 pg/ml., respectively and were 1.50,
4.50 and 2.51 times that of L-ascorbic acid, respectively. The ferric ion reducing ability of total flavonoids from

Premna cavaleriei Levl. leaves was slightly lower than that of L-ascorbic acid.
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YR E R, 530 %% 2B BGR EE (25 .35 .45..55..65 .
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Table 1 Factors and levels of orthogonal test

S
KF T KRN BRORME D ZEER
(g/mL) min C IR 8%
1 1:25 20 2 50
2 1:30 30 3 60
3 1:35 40 4 70

1.2.3  FESRARIBOR P OB R 2 i AR
1.2.3.1  XFBE ST A Tl

FEBPRBUS T XIS 20.0 mg, MK ZBEERE
50 mL, £ -
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i N o O R RO B E 0.0.5.1.0., 1.5,
2.0.2.5.3.0.4.0.5.0 mL, 535 & F 25 mL &=, fin
ToKOWER 6.0 mL, 55T 5% 6 2 817
1 mL, ¥E57 , JHCE: 6 mins LA 10% SRR 1 mL, 3%
A1, CE 6 mins A 1 mol/L S A ALENIATR 10 mL, £
A1, M 30% B2 ZI ) iCE 15 mine 510 nm )
A E WG REAE, IO GEEE (A ) A HR 2 T BT
U E (mg/mL) W REARARZEFIARAERTZE Y = 0.013 76X -
0.001 04,R? = 0.999 9, 2% 5 F U 2 T Xt BR 5h 7E 0~
0.08 mg/mL L EI NIRRT
1.2.3.3 RS EEIBUR S HR e KA R

WA 1.2.2 TR i R IORE &b, B0 B3, IE A
60% BERWE 22 E 100 mL, AEH L 1.0 mL % 25 mL
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Fig.1 Extraction temperature on the yield of total flavonoids in

Premna cavaleriei Levl. leaves
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Fig.2 Effect of solid/liquid ratio on the yield of total flavonoids in
Premna cavaleriei Levl. leaves
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TCARFEVE I, BEAb, BV 70 1 O, 200 A R 2
ZR v R I, BEAS T A ERIA Y, SRR,
AR ARR L, B 1:25.1:30.1:35(g/mL)VE Jy iF
ARV HRRE LY 3 7K
2.1.3  CEHAB BRI R A5 R

CTEARF B B 250 A AR A LI 3

H & 3 AT, Y S AR FR M ECR 60% 1), B 24
ST R 5, o 3.47% AR BE# £ R Ry Sk s
HR, BTSSR PR FTRER 60% & BRI
Wt 5 8 25 RS AL S R R R AR, AR
AFARURRYS S, 1Ay, B SRR 80a T
60%H , FEHGA 5 B A Y Z Rt 22 SR
FHEOA SRR TR, S A0, BEE LAY
G, T 2 8 B W R R s ik, =
FUR A B N2, R, B 50% .60% F1
709 E A IEASIRIG BT LB TR 3 AR

103—=—

40

35

5%/%

251

20

1 5 1 1 1 1 1 1 1
30 40 50 60 70 80 90

ARG U %
B3 ZEFERSBXMEAMHSERSENZIN
Fig.3 Effect of ethanol concentration on the yield of total
flavonoids in Premna cavaleriei Levl. leaves
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Fig4 Effect of soaking time the yield of total flavonoids in Premna
cavaleriei Levl. leaves
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Fig.5 Effect of ultrasonic power on the yield of total flavonoids in
Premna cavaleriei Levl. leaves
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Fig.6 Effect of extraction time on the yield of total flavonoids in
Premna cavaleriei Levl. leaves
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Fig.7 Effect of extraction times on the yield of total flavonoids in
Premna cavaleriei Levl. leaves
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Table 2 Experimental results and analyses for optimization of
total flavonoids

BRI CH2HL D ZEHAR

RIS ARBRIL I P B3R1%

1 1 1 1 1 3.12 + 0.07
2 1 2 2 2 433 +0.12
3 1 3 3 3 464 +0.16
4 2 1 2 3 4.64 + 0.06
5 2 2 3 1 438 +0.11
6 2 3 1 2 442 +0.09
7 3 1 3 2 4.00 + 0.08
8 3 2 1 3 445 +0.27
9 3 3 2 1 436 +0.13
K, 1209 1176 12.00 11.87
K, 1344 1317 1333 12.75
K 1282 1342 13.02 13.73
ki 4.03 392 4.00 3.96
k, 4.48 439 444 425
ks 427 447 434 458
R 0.45 0.55 044 0.62

FRIGFE Rp>Ri>R>Re

Sy Aty AsBsCoDs
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FHZ2 AT, 4 DMREWENTF A D>B>A>C,
B 2 B A AR A3 500 8 24 i A B RS SR B i e R, FL R
SEHRI ] RHA LG, Fiefe R PR RS, i LA k
AL, 4 SRR B RAEKE N ABCD,, BEVERE L 1:
30(g/mL), $EHUTE] 40 min, $2HOKEL 3 ¥k, AR
IELT0%, HTZRAATEESSRE A 9 Yk,
PR i — 2R 50 E
222 BT BAA T R e

Tr 225 HT 3k 3,
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Table 3 Analysis of variance of orthogonal experiment results for
optimization of total flavonoid extraction

T5 KR FRL AmEE ¥y F P
A BHR L 1.603 2 0.801 29.574 <0.01
B I [] 0.977 2 0489 18.038 <0.01
[OF/3:'¢/.¢ 1 1.740 2 0.870  32.103 <0.01
D ZEHAREL 0911 2 0456 16815 <0.01
R2E 0.488 18 0.027
Bt 496.010 27

He 3 Al A, ik 4 PRI BB
AR SN /NG 2 2 BEAARFR 30> H JBCRS) T] > Ao i L >
PEICIEL, SN E s R —3. [RF, i P AT 4
AR I B SRS A 2 R

RSB T 2] St T 3 4P AT
BUE , A5R NN 630% 625%F1 600% , Y{E H6.18% ,
AHXSARAEIR 254 0.13%, B0 UER50 & 5 1 &
IEZEF R UEISZ IE 22 IR0 25 5 T 5, Wlohfh e 2
2 BT ) R AR IR A LA TR AT B 70% , $2
BORER 3 Uk, $RBURE] 40 min, BHE L 1:30(g/mL).
2.3 M SRR AR

W2 I R AR U A L-HOR i B AL 1
RIS ZE R I 4 TNk S,

F4 ELMAERWREROIRELETEIBEMISER

Table4 The linearity correlation results of antioxidant activity of
total flavonoids from Premna cavaleriei Levl. leaves

TAEAVIE YRR
BHEME  50~500 ¥ =0.103 4X-0.0575 0.9928 484.12
DPPH | 0.5~40 Y = 2.366X+6.781 09117 1827
FH 2
HBEAE  5~50 Y =0.548 2X+2430 09757 46.88
FH 3
BRI 5~300 Y =0.012 08X-0.016 35 0.989 0 /
JHE

T AR TR IR AR I LA B R (A i, OB R R I8 I g
T8, 6 1Cs0o

105—=—

£5 L-IiFBREXFEEXREEMEER
Table 5 The linearity correlation results of antioxidant activity of
L-ascorbic acid

Ny

FAMIE  50~500 Y =0.160 4X-1.890  0.984 1 323.50
DPPHH  05-8 Y = 11.57X+3.032 09910  4.06

EES

MAE 2.5~40 Y =2391X+5.378 0968 4 18.66

FHE 3

BT 5~200 Y =0.016 28X+0.159 7 0.984 7 /
JiRE

T RN RS I T AR T A B (B A L O RE R R I8 B
J1bE% , TG [Cs0
231 A RN E

B2 S BRI A L-Bo IR i R X A ph g
EERVEHI LI 8,

84 -
63 | A

0t

BERF/%

21

0
0 50 100 150 200 250 300 350 400 450 500
e/ (pg/mlL)
E 8 HZM ZHEEIREIM LRk mEAxE 5 EMBRIER

Fig.8 Hlydroxyl radicals scavenging effects of total flavonoids
from Premna cavaleriei Levl. leaves and L-ascorbic acid

il 8 A1, 7E 50 pg/mL~500 pg/mL 75 [ N 224
I B P B G B PR ) PR R B D 55 T IRIVR B 1Y
L-PUIRIER , P35 %8 2 1 b 00 B AR 24 Bl ok B 1Y)
BTG, 72 500 wg/mL 3525 1 5 B HRHR O o
2 LAY TR R M (51.87 + 1.18)% K T L-HdRIfl
BRI (79.43 £2.65)%. 735h, R 4 Tk 5 A1, L1
INIMBR Y 1Cs, A 323.50 pg/ml, 171 25 24 - 5 2 R 4 B
VI 1Cs N 484.12 pg/mL, & L-PrIRimmRay 1.50 £ .
DA b 25 5 e B B 20 BRI o R SR
BERIIERRAR S, S5 E A BECER
232 DPPH [ thILiE BRI

2GS B ER R B R L-BUIR R %} DPPH [
FH BT BRVE I LI 9,

H 1 9 AT, 2t SRR EUYE B DPPH H
P JE A RE 155 T A1 BE 1) L-UdR IR , Wi %+ DPPH
F FE 35 P T R 3R B R B ) B T4 A, 3k — o Wk B2
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Fig.9 DPPH radical scavenging effects of total flavonoids from 36
Premna cavaleriei Levl. leaves and L-ascorbicaced | T L ee=->
JEHKE T V82 . L-PUo iR S i 24 - S R4 HL) z1r
S HITE 0.5 pg/ml ~ 8 wg/mL.0.5 wg/mL ~ 40 pg/mL & =
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