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Complex Enzymatic Extraction of Total Flavonoids from
Pomegranate Fruitlets and Their Anti—-a—Glucosidase Activity
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(1.College of Food Science and Pharmaceutical Engineering,Zaozhuang University , Zaozhuang 277160, China;
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Abstract: To optimize the complex enzymatic ( cellulose — pectinase — papain ) extraction of total flavonoids from pomegranate
fruitlets and to determine its anti — o — glucosidase activity.with the yield of total flavonoids as an evaluation index,
D-optimal mixture design was applied to optimize the complex enzymeratio,and orthogonal experimental design was adopted in
the optimization of solid/liquid ratio, medium pH, enzymatic hydrolysis temperature and enzymatic hydrolysis time based on the
single factor test,then the anti—a—glucosidase activity was determined with PNPG as substrate.The results showed that optimal
ratio of enzyme was determined to be 44.2% for cellulose,31.6% for pectinase and 24.2% for papain, to obtain a 3.38% of
total flavonoids yield,the optimal conditions were determined to be 1: 18 (g/mL) for solid/liquid ratio,5.0 for medium pH,
50 °C for enzymatic hydrolysis temperature and 4.0 h for enzymatic hydrolysis time, the substrate inhibition rate reached 63.9%
on a-glucosidase and the inhibitory effect of 1C5, was 1.059 mg/mL at the centration was 1.5 mg/mL.There was a dose—
response relationship between the total flavonoids and anti — a — glucosidaseactivity in the range of 0.15~1.5 mg/mL of
concentration , the inhibition mechanism was reversible inhibition and non competitive inhibition. This method can provide
ascientific basis for the extraction and application of total flavonoids from pomegranate fruitlets.
Key words : pomegranate fruitlet ; total flavonoids ; complex enzymatic extraction method ; D— optimal mixture design;anti—a—
glucosidase activity
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SES
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Fig.2 Effect of solid/liquid ratio
on the yield of total flavonoids
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Fig.5 Effect of enzyme hydrolysis time on
the yield of total flavonoids

R = X, X, X5 Y(%)
1 0 0 1 1.68
2 1 0 0 221
3 0 1 0 1.95
4 1/3 1/3 1/3 3.08
5 172 0 172 2.74
6 2/3 1/6 1/6 3.01
7 172 1/2 0 2.82
8 0 172 1/2 2.02
9 172 1/2 0 3.05
10 0 0 1 1.97
11 1/6 2/3 1/6 2.93
12 1 0 0 232
13 0 1 0 1.99
14 1/6 1/6 2/3 2.65
#3 D-RAGIERHT T 20 s iR
Table 3  Results of variance analysis
for D—optimal mixture design
KU CFM AmE ¥r F{H p A
st 2.97 5 060 2608  0.0002
LAtkRe 060 2 0.30 1566 0.0026
X, X, 0.92 1 0.92 48.17 0.0002
X, X, 0.39 1 0.39 20.35 0.0028
X, X; 0.023 1 0.023 1.19 0.3115
i 0.028 8 0.0035
iVl 0.058 4 0.015 1.02 0.4722
WED 0.075 4 0.019
JENP 3.11 13
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Y = 225X, + 2.00X, + 1.83X, + 3.30X,X, +
2.73X, X, +0.66X,X, #:(4)

3 3 AT Y, A A80 (p = 0.0002 ) 35 F i)
A 2K I (p = 0.4722 > 0.05) Rk 2, B AH K
ZE R =0.9572 , s e g BB R, =0.9205 , F /R Al
DLW FH I B S B A i B 92.05 % [HAS Sk . AR BH 3K
CV =5.61% , BB 45708, 1 B [a] YA A8 780 v 5 5 v,
e, AT A FZAR R A T e EL VR TRk o

B 6 Sk 3 A4~ A AR i 2 /) 32 55 Wi {4 i 5 T & A0
e LR, Wi N T P I 1A 1 B AR 4 SR R R
A5 21 e R R AB AT+ b L, GRAE A4S R 3 Rl G
FAERC U E . £F4E R (X)) FIIRRCHE (X,) (L4
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Fig.6 Triangular surface and contour plot
for complex enzyme ratio on the yield of total flavonoids
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2.3 ExERT
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pH(B) >FH& L (A) ,C BAN W1, T A B F1 D
TR F AR, A R T 208 AB;C,D, o T
BHEEE 10 18,4 it pH5.0, il i 8 50 °C, il fige 1 [17]
4.0 h,
24 BRETZHREHRIE

PR3 Oy TR A S RB AR AS S o, f I EALIR
T FE A LA K (A T 20 R IR, B R AT RS 2 E
3.38% +0.015% ,RSD 4 0.444% , R T. 2o
CIETS
25 ABYHYREZEWMMG c-FEEHEEME

MHAZC(2) THEAS 4405 19 A HE 40 21
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Table 4  Arrangement and corresponding results of

orthogonal experimental design

HE A B C D BE(%)
1 1 1 1 1 1.98
2 1 2 2 2 3.36
3 1 3 3 3 2.81
4 2 1 2 3 3.18
5 2 2 3 1 2.56
6 2 3 1 2 2.37
7 3 1 3 2 2.86
8 3 2 1 3 2.34
9 3 3 2 1 3.19
k, 2.72 2.67 2.23 2.58
k, 2.70 2.75 3.24 2.86
k, 2.80 2.79 2.74 2.78
R 0.10 0.12 1.01 0.28
KSR 22T AE R
Table 5 Results of variance analysis
for orthogonal experimental design
TERBE CFEIH FIH F P
A 0.015 2 1.000 >0.05
B 0.021 2 1.400 >0.05
C 1.540 2 102.667 <0.01
D 0.130 2 8.667 >0.05
TR 0.015 2 1.000

HEFy 05 (2,2) =19.000,F, 0, (2,2) =99.000,

Pl 51 A 42 Jof 4 JBE 240 ) 66.5% , 3 ok 5 B4 B i ol
AW U IE i) Bl vk B2 4 0.15,0.3 ,0.6,0.9 (1.2 (1.5,
1.8 2.1 mg/mL A7 AR 401 SR B AR A 1 9, HH T4
] co— FH1 2 W EF IS P D0 A, LA BT SO0 A Sy BH A X
W DU N A 22 AT 40 4 79 ) v B2 Dby A A8 A, XoF
LA S AR B, 22 Sl £, WL 7

100 -
80 |

S 60 -

= 40t ‘

- —— FURR S JL I T
20r —a— [
0 1 L 1 1 L 1 J
00 03 06 09 12 15 18 2l1

W (mg/mL)

K7 ARSI o H AT i
AR e B2 2O I 2%
Fig.7  Concentration—effect curve about

anti—a—glucosidase activity of total flavonoids
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SHH RN, Mk 3k R 1.5 mg/mL B, F0 ] 26 5k )
63.9% . A1HRL)F IR BE 5 X) oo— ) 20 W T
IR Z M FEAE R — B, A TRy =
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37.41x + 1040, 2 280 R* =0.989, @l &
B A 4 RS R %P PNPG 1 i £ B9 IC,, =
1.059 mg/mL'™' [a] B, B < P B X PNPG 4l il £
[ IC5, =0.490 mg/mL, £ AR &) HE 55 25 T X o— 75 %5 W
P U TS PR T B R R

&l 8 FnlEl 9 Al Hl s Sk, HIE 8 mI 4,
DA AR 4N S B BT 41 5 B M X BB A, BT A4S ) Y
P S5 il v J3E — J2 497 i3 28 I R I U (D@ O T A,
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