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Cellulase-ultrasonic assisted extraction process optimization and anti-oxidant
activity of total flavonoids from Isodon amethystoides leaves
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ABSTRACT : AIM To optimize the cellulase-ultrasonic assisted extraction process for total flavonoids from Isodon
amethystoides (Benth) Cy Wu et Hsuan leaves and to evaluate their anti-oxidant activity. METHODS  With
ethanol concentration, solid-liquid ratio, ultrasonic power and ultrasonic time as influencing factors, total flavonoids
yield as an evaluation index, the extraction process was optimized by response surface method on the basis of single
factor test. The scavenging effects of total flavonoids on DPPH - and - OH were investigated. RESULTS The
optimal conditions were determined to be 64% for ethanol concentration, 1 : 39 for solid-liquid ratio, 130 W for ul-
trasonic power, and 16 min for ultrasonic time, the total flavonoids yield was 13. 92% . The scavenging effect of to-
tal flavonoids on DPPH - demonstrated a significant positive correlation with their concentration, and the scaven-
ging rate reached 93.55% at 0.25 mg/mlL, whose scavenging rate on - OH reached 88% at 0.09 mg/mlL.
CONCLUSION This stable and reliable method can be used for the cellulase-ulirasonic assisted extraction of
total flavonoids with strong anti-oxidant activity from I. amethystoides leaves.
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Fig.1 Effects of various factors on total flavonoids yield
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Tab.1 Factors and levels

x2 RWRITEER
Tab.2 Design and results of tests

A¥ ACE/%  BRUELL ¢ HEATIE/W D IR min
-1 55 1:30 100 14

0 60 1:40 125 16

1 65 1:50 150 18

2842

R = A B c D Y TR/ %
1 0 -1 1 0 13.90
2 0 0 0 0 14.13
3 1 -1 0 0 13. 40
4 0 0 0 0 14.37
5 0 -1 -1 0 13.30
6 0 1 0 1 13.53
7 0 1 -1 0 13.70
8 -1 0 -1 0 13. 46
9 0 0 -1 1 12. 89
10 0 0 0 0 14.24
11 0 -1 0 -1 13. 65
12 0 1 0 -1 13. 60
13 0 0 1 1 13.75
14 -1 0 0 -1 13.57
15 0 0 0 0 14. 34
16 1 0 0 -1 13. 66
17 1 1 0 0 13.25
18 0 0 0 0 14. 11
19 -1 1 0 0 12.71
20 -1 0 1 0 12. 96
21 0 0 -1 -1 13.25
22 -1 -1 0 0 13.22
23 -1 0 0 1 13.45
24 0 1 1 0 13. 44
25 0 -1 0 1 13. 58
26 1 0 0 1 13.13
27 1 0 -1 0 12. 49
28 0 0 1 -1 13.26
29 1 0 1 0 13. 49

i1 Design-Expert 8. 0. 6 Ff4-x) 3 2 Zdla it 1T
PG, BB R ZF BT ENRN Y =14.24 +
0.002 54 - 0.068B + 0. 14C - 0. 055D + 0. 0904B +
0.37AC-0. 10AD-0.21BC +0.21CD-0. 634> -0. 32
B*-0.49C*-0.31D*, FrEMHT W% 3,

K3 FHESH
Tab.3 Analysis of variance

K BHETHM AME ¥ F{E P{H
LAY 5.06 14 0.36 6.40 0.000 7
A 7.500x1073 1 7.500x107°  1.328x1073  0.971 4
B 0.056 1 0. 056 0.99 0.336 1
c 0.25 1 0.25 4.42 0.054 2
D 0.036 1 0.036 0. 64 0.436 1
AB 0.032 1 0.032 0.57 0.461 4
AC 0.55 1 0.55 9.70 0.007 6
AD 0. 042 1 0. 042 0.74 0.402 9
BC 0.18 1 0.18 3.27 0.0919
BD -8.882x1071¢ 1 -8.882x107'® -1.573x107'* 1.000 0
CD 0.18 1 0.18 3.20 0.095 4
A2 2.56 1 2.56 45.38 <0.000 1
B? 0. 66 1 0. 66 11.75 0.004 1
c? 1.56 1 1.56 27.70 0.000 1
D? 0. 64 1 0. 64 11.38 0.004 5
LT 0.79 14 0. 056 — —
KT 0.73 10 0.073 5.26 0.0619
gl 0. 056 4 0.014 — —
p<y 5.58 28 — — —
R? 0.864 8 — — — —
5 2 H/ % 1.76 — — — —
R 9.544 — — — —




2020 4F 11 H

Tk F1M Chinese Tradit

Ok A

November 2020

ional Patent Medicine Vol. 42 No. 11
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Fig.2 Response surface plots for various factors ( three-dimensional surface plots)
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Fig. 3 Response surface plots

i 3 Design-Expert 4, B 2lEML T2 NS
A B o 4k 64% , B EL 1 ¢ 39, A (]
16 min, #AIIF 130 W, SEEIEE N 13.96% ,
PR A T 25007 3 IR uEins, A5 a2
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for various factors ( contour plots)

T ARREFTEE,

2.6 REMNEHAR

2.6.1 XF DPPH - MEBRIER  #esCik[22] i
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PEATJE R 30 min, DLJC/K ZBERZE, £ 517 nm
WA AL I 2 WOG A BUTEK S 2 U 4
3 mL, REJFTE 517 nm BARALMEWOCRE A ; B
JoKZ B, DPPH %45 3 mL, {R&JFAE 517 nm
BARAL M 2 WOERE Ay, AT 3 K, THEIERRER,
ANFNERE = [1- (4,-4)) /4,] x100%
TR Z P E e BoE i PRt 15 DPPH - (1)
TC XSSV FH A fefi LAl e AR #0 LR B T DA o V5 B 0
PEamEs Y K4 WoR, X DPPH - WTSERIE 5
SVEER 5T B R R 2 AR AR DG, 7E 0. 25 mg/mL B R
ik 93.55%
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Fig. 4 Scavenging effect of total flavonoids on
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2.6.2 X - OH MWERRIEM  #SCHR[ 23] B/
T, WS LR, A “2.27 IR BOR
%2 mL, KK A 6 mmol/L FeSO, ¥
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£ 510 nm PR AR B WG A DAZEKARE
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B, IRDE WG A A, AT 3K, TR
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RS A TR E Y, RE
Fenton S JFH, 43 2iA 7 4R & T (Fe™)
b Bl S Ak B I AR s B2 L 2 (- OH),
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