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Optimization Extraction Processing , Antioxidant Activity and Inhibition of
a—Glucosidase Activity of Total Polyphenols from Leaves of Passiflora edulis
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Abstract ; Objective : To sduty the extraction process and bioactivity of polyphenols from leaves of Passiflora edulis leaves.

Methods ; Extraction content of polyphenols from Passiflora edulis leaves was carried out by microwave — assisted method. The

effects of ethanol volume fraction, microwave power, microwave time and ratio of material to liquid on the extraction of

polyphenols were investigated. The orthogonal design was used to optimize the extraction process of polyphenol on the basis of

single factor experiment.The antioxidant activity was evaluated by three kinds of free radical scavenging assays and reducing

power assay. And the inhibitory effect on a—glucosidase was determined. Results: The optimum conditions were as follows:

Alcohol volume fraction 60% , microwave power 400 W, microwave time 20 min,ratio of material to liquid 1:40 g/mL,and the

total polyphenols yield was up to(2.200 +0.015) mg/g. Conclusion: The polyphenols extracted from the leaves of Passiflora

edulis revealed good antioxidant activity and inhibition of a—glucosidase.

Key words: Passiflora edulis leaves ; polyphenols ; microwave—assisted extraction ;antioxidant ; a— glucosidase
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B L SR A RN SR B 4 6 T 3 R R R
PES A R I B P L A R S SR
ARG IR T, =TIz i A I A S W Y sk
P WTAESEXT A ¥ 22 Wy 04 T 58 B ke R 22, B ) 22 Ty
RIFS Nz A ERAR B R AR R R L, BT B
PP PR BE LE il BB 5R . His 4 M ik,
R WA T AR v S B Wy N BT S AR T Dy T
FYFSEHRIE , BT DA AS W 5 40 % 0B v DA e A SR P
SR E AL IS TRUR T EAEE R U i AL PPN S [ - S
AT EREE (1, 1 — diphenyl -2 — picrylhydrazyl , DPPH )
F LR 2,2 - B2 - — (3- S LRI ek —6— il
1% ) — 4%k (2,2’ — Azinobis— ( 3 — ethylbenzthiazoline—6
—sulphonate ) , ABTS) [ H1 551193 BR BE 77 LA S 5 &L
T SRVEAS A R b A R IE PR, TS S o
ZEPHEE R R S8, S E A SR By B 18 8 I &
FEBEE B
1 #MRl57FE
1.1 HREER

AARM .2 42,2018 42 11 ARG AT 7
B T TR X R B s DPPH (ABTS | oo — ] % 0 1 il 4 — 4K
IR — a— D— i N 75 285 85 1 (4 — N—trophenyl— a— D—glu
—copyranoside ,pNPG) Il H Sigma 23 &) ; #8PREY 2B
FEX W = 5 & PR BRI B L B R MIE R | Bk TR B
2,6— U] F—4— FH EL IR (butylated hydroxytoluene ,
BHT) \ZE#55 == 43frati, W) | E 25485 4 .

XH-MC—1 BIFEES GO0 M Bide b atRE S
BHY K A R )5 UV =5100 2 4h 0] U535t ot )&
it RWITHT AR A R A A  CMP—-TA-20L AU 4l
KA AR AR R 2 F) s HH - S BUE iR K 5
By LT TGRS A BRTTAE A A .
1.2 RWHE
1.2.1 HERMZWIREC B 6T 50w &R
B, BT TR D 45 CHTZ=IEE , s
iof 60 Hif, B E R CIRAFE T -18 CokFEA . FEEK
BUA AR B R 2.00 g, #72—E PRHE LE A — & 14
FRAF B 2 BRSO 30 min , BASKE W T 7E— 8
TR T3 T SR B I 8], 3 0, 1 T £ st v M 5t
Y2 A IR, TR R G- 80 S R WO S 2
100 mL, SN 3 5656 RETHM R $R BOR H iY) iy & B .
1.2.2 Qlyng-S e bkl 2 nd 4 dil = B SCk
[11], RAItEAR- Lb oy, B il e 5 Sy 20,40 .60 |
80.100 pg/mL (¥ E T RRAR AL W , 43 JKS 25 5 B
HARMEVE WL 0.1 mL BF 5 24 4, il 0.5 mL 1
AEARIEEGH AN 7.9 mL B97K, S 5 min Ji5, 0 1.5 ml
M) 1 g/ L BRERENIA L, BEYGHE 2 h J5 T 765 nm Zb
SEWEAE . 453 WA D7 #2 R y = 0.0106x +0.174, R =
0.9991 (M LIS 20~100 pwg/mL) .

R EBUER IR BOK 0.1 mL & T4,
Fi B3R Ty v Ak RS D SE W SGAE, bR E il 2l )9 7
FRIT A &, R U A FER P E A Y
BETRINZITHCREIR (ng/g) .
1.2.3  FEFERE BRI RN E &R
RINA ZBESE W IRHY 30 min 5 ASKIE B2 h T A W)
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TR R —RE AR S, 00 52 i B P A
BeRE R HE 1230 o/mL, 3 Th %A 400 W, A [E] {4
TS (40% 50% .60% T0% 80% ) I 7, B W Sl
AL 10 ming 37 7 S 50% 20 B W, BB EE
1:30 g/mL, & F A [\ 145 3 2 2 (200 . 300 400 . 500 .
600 700 W) 2 10 min ; P TR Ky 400 W, 7K
50% R, B B 1:30 g/mL, 435I $2 B (5,10,
15 .20 .25 min) ; f% T2k 400 W, 15514 50% 7,12
VW, B R (1515 1:20,1:30,1: 40 ,1: 50 g/mL) ,
PEHC 15 min, FRER )RR 5 B o B EEFR bR o

1.2.4  IEASSCES  wEPE LB E SR TR
B TE] AR U S F T SR i g i S g S PR 22, AR
AN 2 IUGSE L, 35 Ly (3*) 1E 38 1 5 v B B 2% 1 2t
AR R BRI T2 IR LR 1,

F 1 IEZIRINZFK-ER

Factors and levels of orthogonal test

ES
KF A ZFEARL BRGEIIE C R DRI L

Table 1

8% ) (W) (min) (g/mL)
1 40 300 10 1:30
50 400 15 1:40
60 500 20 1:50

1.2.5 HrEALE  CKIRBORTE 50 C T HE0E T,
REN ' HF R SR Y, SR FH DMSO %, i alisk
T B T ) g AN [ o A P P AR R S TR, TS PR s
I
1251 32 HAFEERESMIE e w4 AH R
B FE % AT BHT 5 & (100, 200, 300, 400
500 wg/mL) , HiAx B2 SCHk[12] 0 2 0W # FE 1R
HIEIIE  HEESNAT DL S6ECEEAE 536 nm AR 2
W SEAE , TR TE R R

FHHMBEERE (%) = [(Ap-Ay)/ /(A -
Ay) 1 x 100

P AL ARG B WOGIE, Ay, IR RO
B, Ay REERAEOBIE
1.2.5.2 DPPH [ i FERRBE S I E = ISk
(13 ] 7 s, B il ¥ B2 A 0.1 mmol/L () DPPH
W, DL R e 8k 20,40 .60 80,100 wg/mL FY#E 5 8
W5 BHT W, 7% SCRRIEA T2 5, 76 517 nm
AbI RE SR A S %) HE & BHT X DPPH [ H it
MR EE J1 , I IR

DPPH HHEIEFRE (%) =[1-(A, —A,)/A,]
x 100

K. Ay S DPPH - % W 5.0 mL + JG/K & B
5.0 mLI¥WEZ G ; A, S DPPH - % #5.0 mL + £ 5 i
W 5.0 mL (I GAE s A, AR 5.0 mL + JG/K &
P 5.0 mL B SEIE .
1.2.5.3 ABTS H 3G BE Il E =% 0k
[14 ] P97 1%, B 476 734 nm 34 4b 08 W I(E R
0.7 £0.002 1) ABTS* 7% , LI K )i )y 20 .40 .60 .80 .
100 pe/mL f4FE 5 % W5 BHT & Wi. K 3.9 mL
ABTS "W 5 0.1 mL A [6] i B 104 BF 5 i IR & 7%
5] IEEESAF T I B 6 min J5, FH £ 4NAT UL 405600
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BETHAE 734 nm AN R OSCIE , THRE R R

ABTS [ i 5 B8 % (%) = [ (A, — Ag)/A, ]
x 100

b A, i ABTS "I BIOGIE s Ay 2 3.9 mlL
ABTS " X +0.1 mL 50 GIE .
1.2.5.4  RUAJF e S HESCERI15 ], B ar vk B2
2 10 .20 .30 .40 .50 pg/mL PHE AN BHT 55 9K
VA B S 75 BE I 25 VR . 2 BROSCHR v 19 O 16, ARIR
T3 T 7 o M AT R S PR, SO S 10 min,
TE 700 nm L5 , 10RO GIE
1.2.6  EAERM BN o-# AT HIEN =
B 16, 7 S5 2 1 47 0.1 mmol/L i 5 28 h v
Y& ( phosphate buffer saline , PBS,pH6.8) , 42235 F PBS [t
il 0.2 U/mL (Y o= R T AT UM 2.5 mmol/L ()
pNPG WK, I ELUF 2% 1157 0.2 mol/L Na,CO; ¥ -
A5 it TS TR RN AT IS B M U MR BE D 0.2.,0.4 ,0.6 ,0.8 |
1.0 mg/mlL, 2 B8 SCRR w14 52 56 20 BR 17 3 4E, 75
405 nmAgb 5 WK SGAR, T8 E AR S AR S X
o= T AR BRI R

o— ) AR R AN A R (%) = [1 - (Ayy -
Apzn )/ (Agg= Ay ) ] x 100

Hdr: Ay NEGW + FE & DA 0 %O BE {E
Ay R BERR ER G2 0P + 6 T I AS Y IR DG (H 5 A gy
SRR + T TR0 I A 1 B G B 5 A s M B TIR 36 52
YR+ T I A5 04 WG R
1.3 #iEaE

AR A 3 D EE LKA, iz ] EXCEL
1 SPSS 17.0 BPFSIETT HOHR 57 BT L 0 5 465 D 3 44
E + bRuE2E" 2o, IFR ] Origin 7.5 #RAFAEE
2 HREHMH
21 BREEXLKHER
2.1.1 BRI BON A SR R 3 IO 1 5
ma AN 1 RS, e By Y e I B S B £ IR B Y
GRS, 24 SRR TR B 50% B, Sy R B i
KF R {H 0.952 me/g, X L EEAR R P B gk 2 1 e,
ARG R BN S . H 50% 2 BER AR,
22 W % M I 22 10 TR DR 3K A4 2R v 1 A SR i 2 1
PR P T 2 T 5 R ) AR PR AR AT, 22 W By T DAAEL 920 4l
Mo bR L PRI R 50% Sy dfd 2 AR AR B
2.1.2 IR TR XS A AR R W 4R BRIOR 1 5
ma AN 2 TR, BEEE TR IR 5 w2 B i
HE I S, M TR R 400 W OBHIA B B K, A
TN D35 S BCR A 2 B N R, DRIk,
T AR XEZF 35 H fu A% 6 i, DA 2 T Il 4 F H 3%
BRI B, BB itk 43 7328 s AN P, BELAS T 2 M i
Hi o BEAE DOAREE SRR T, AR A A D SR 2, 1
TR BE T IR 2 Wy AW o Tk sy 0B B 42 2
25 SRR, 25 5 7 v, R 2 Ak AT . BT,
TEMCHFSE ) 26 9% 400 W Sy s R0 2% .
2.1.3 IR o TR) X A R R T 4R BOROR ) 5
ma 3 ATA, AR A 22 W Y B Y 4 B R
B A TR R BS  SE B N 5 R, 7€ 15 min &b HY B
Bl , 0 1.08 mg/g. TABAT RIS, VR I 2318
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Fig.1 Effects of ethanol volume fraction

on the yield of total polyphenols
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Fig.2 Effect of microwave power
on the yield of total polyphenols
18 FE, — S O BER G R, O — T H WY
JIT A2 45 A8 ) B v TR IR, A A 109 4% R A S
W2 A5 22 1 B9 SR BOSCR AR o BT LALE B F T
Hr SR 15 min Sy AL RS E]
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Fig.3 Effect of microwave time

—

on the yield of total polyphenols

2.1.4  CRRE LEXE AR SR ECR s A%
LERANE 4 PR 220 BEREEORRR LU ORI 2 W i
R B RAE Y BRAE R L 1240 g/mLo BHRK HEIE R
REAS PG B A SRR LR T 1:40 g/mL )5, £
By ) S B R B TR B A, OB HE A s B i i)
HOVR 2. PRI, 274575 083k 1: 40 o/mL Sy FAERRR L
22 EXIIWHER

AT 5y 25 s R Wk 2 . R 3, k2
B e BT 5332 w0 S e el B R BB e DI A A R
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Fig4 Effect of material to liquid ratio

on the yield of total polyphenols

A;B,CD, , Bl Z WA FR 53 %0 60% , 33 ) %< 400 W,
TS TE] 20 min, B LE 1240 g/mL, Bl 2280, I
FEWIZ P 200 TR Wy S WU (g S IR . PRSI 22
B IR/INRT AT, PO~ PR 2 X i 1 4 AR 52 e U O
A( LA ED > COREETE) > D OB L) > B
(BT 3) o MINTT 2253 B al 0, A R H 2 B
ARBUPECEA 35 S S BOOR i E N 3R

w2 OERRER
Table 2 The results of orthogonal test method

s A B C D SN
(mg/g)

1 1 1 1 1 0.545
2 1 2 2 2 0.832
3 1 3 3 3 1.102
4 2 1 2 3 0.926
5 2 2 3 1 1.284
6 2 3 1 2 1.013
7 3 1 3 2 1.928
8 3 2 1 3 1.406
9 3 3 2 1 1.002
k, 082 1.133 0988  0.944

k, 1074 1174 0920 1258

k; 1445 1039 1438  1.145

R 0619 0135 0518 0314

®3 TiEHTER

Table 3  The results of variance analysis

2R W2 A AME F1{H BENE
A 0.582 2 20.069 #
B(iR2) 0.029 2 1.000
C 0.475 2 16.379
D 0.152 2 5.241

i Fy05(2,2) =19.05F, ,(2,2) =99.0,

2.3 WIERE

FEME T80 k AH TS IE SRR e T2 28
AB,C,D, HEAT 56 IF P 52 5, 15 5 AL 1y $2 0
(2200 0.015) mg/g; ¥4 IF A 9L H 45 L4 9296 1.2
ZH0 AL B, C, D, YEATUIEPE SZ 5, 15 51 51 H B ity
(1.896 £0.016) mg/g. KH SPSS H A543 , 1 41 %L
PEAFAE W RE PE2E 5 (P <0.05) , R, % 5 4 AR 41 B
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SRS Ak 2 B BRAE ) S A5 R ANkl 5 BT
IR FARSR M M X A A R A R AR
ST 56 v R 9 P P, JHC 7 B 3 2 A JRE ) 4 i
BRI R HUCTE DY 200 pg/mL i, XF AR G
BHT 5 B35 HAA 21.7% 5 100 (1 7 A S 0 BR 35
61.2% ,5 BHT &N 400 we/mL B BT R AAH 2
ABFFE T, A A S XY R H i S Y TE R ae 1 W
5% BHT,

100F
90}
8o
70F
60
50F
40
30F
20F
10

—e—BHT
—v— LA RHZ )

F2 A A B (%)

100 200 300 400 3500
R (ngsmL)
K5 EARM DA BHT X5 5 B B ERIE M
Fig.5 Scavenging effect of total polyphenols extracted
from Passiflora edulis leaves and BHT on hydroxyl free radical

242 HERM B X DPPH H i 3 W) Bk 6E
1 WA 6 R, WEEEM 20 weg/mL FHF| 100 pg/mL
B, B AR Sy % DPPH H L1978 553 M 38.6%
TFH#E| 99.2% ; BHT %5 W 1 15 Bk % M 24.2% T} 2|
67.5% . WA ELE:, B &R BT DPPH H i3
FOTSRRR IR B R . Ao mT 0L, B A R Ay H A
R4 ik DPPH B 368 7.

100+
9ol —=BHT

~ IR

80+
70+
60+
50+
40+
30+

20 L L L L L
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WZ (ugemL")
K6 BRI BHT X DPPH H h R0 R 1FEH

Fig.6 Scavenging effect of total polyphenols extracted
from Passiflora edulis leaves and BHT on DPPH free radical

243 @A RM S E X ABTS [ il 2 19 75 BR GE
1 EEEM LT ABTS [ A 3 K RE 45 R
W7 Frose AE 20 pg/mL WRPEERT 7 AL i i sl
A TR BT BRR (40.2% ), 2 JETHE] 100 g/ mL
B, 98 BR R IRE] T 98.2% 1 A T. & AP A AL 7]
BHT ) ¥ & 2235 5] 60 pg/mL B, W R FE A H
38.1% ; ¢ 100 we/mL B}, 7EBRFR AL E] 63.2% ,
PO B A 7 AE 2 22 55 (P < 0.05) o U 7 A 2R
S BA RAEFAUTTER ABTS H HFERIRE ) .

244 AFRMSIBAEIEGES ME 8 nls, 0

DPPH [ H L35 5 (%)
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Fig.7 Scavenging effect of total polyphenols extracted
from Passiflora edulis leaves and BHT on ABTS free radical

SRR A BHT (1 W S 3 A bl 7 o Bk 3 9 58 i v
R, TEWE R 10~40 pg/mL Ju B PN, BHT (1914 R HE
I HE AR R FE O 2SR N 50 pg/mL B, B
Fr R0 R A R EE J1 32 BHT, Ui & &R -5
Wy LA B4 IR IR BE 77 o

ABTS [ F L35 14 % (%)

0.9} ——BHT
08l —v HERMHZH

10 20 . 30 40 50
W (ugemL™")

B8 E ARSI AN BHT [ 5 AE
Fig.8 Reducing power of total polyphenols extracted

from Passiflora edulis leaves and BHT

2.5 Xt a-HEEFHEHEINGIER

B IR BN X oo— A A OB T A T 9 A S 5
KR LLIC 1 pNPG YRR, 4Bl f# )5 7F 405 nm
P A A 4 R W WAL P 33 A4 PR i, 38 A BB A A 9 )
BT JE WAL A /DN, ST AAS H oo— 8 45000 7 i 1 41
HEe 1. Pl BE 1 R 55 5 OB E M K/ R R B G
FRo BN B X o— B 2005 T B i B0 BE g an
K9 FTaR. MUk 0.2 mg/ml B, T AR 0 v Sy
FIBAT 5 W A8 o — T 7260 B FF I P R R AT, AN
25% ; Bl 5 e BE 38 I, R 3 P ) o 2= HE B W g O, 24
B R 1.0 mg/mL BF, B OF SR 0 R W A H R N
65.3% , B4 P BE B I R R 72.7% , Wi B ANAT
EBEZER(P>005), SRR, BHFRM &
T3 X o — A7 e H 1 T P4 4000 TV R RS 55 T BT i 0
3 it

A5 3 2ok TE 38 S B0 Al A2 T Aol e Bh B B
SRt R AR T 208« LR F 4 60% |, 1 Th
2400 W, 14z [a] 20 min , #RE LY 1:40 g/mL; FEIE SR
AR E AR AR IR (2.200 £0.015) mg/g,
SALEAL LB R B | F SR A X LR B e A
£ RIS BRE A 0T N T A bt &4k BHT; XF
oc— 7 2 W T i A AT AV R RS 55 BT RO . kT
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Fig.9 Inhibition effect of total polyphenols extracted from

Passiflora edulis leaves and acarbose towards a—glucosidase
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