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Optimization of Enzyme-linked Semi-bionic Extraction Technology of
Total Flavanoids from Pyrola decorata by Response Surface Methodology
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[ Abstract | Objective: To optimize enzyme-linked semi-bionic extraction technology of total flavanoids

from Pyrola decorata. Method: With yield of total flavanoids as index, based on single factor test, Box-Behnken

central composite design was adopted by selecting the amount of enzyme, material-liquid ratio, enzymolysis time,

exiraction time and temperature as factors, extraction technology was optimized by response surface methodology.

Result; Optimum extraction conditions were as follows: the amount of enzyme 1.25 mg-g ™', ratio of material to

liquid 1 :65, enzymolysis time 1.0 h, extraction time 1.75 h, extraction temperature 85 °C. Under this

conditions, yield of total flavanoids was up to 5.54% , which was close to the predicted value (5.68% ).
Conclusion; Optimized technology was reasonable and feasible with good predictability.

[ Key words | response surface methodology; enzyme-linked semi-bionic extraction; Pyrola decorata; total

flavanoids
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TU-1800 %58 &b 43 3 3 B 1 (b 5038 B 3l FH AR
B FAE A A, RRHP-200 % J7 fig &5 by i AL
(FRYL3E 252 A | ) , PHS-25 BI% W pH it ( | ifg
KB R F AR A B2 | ), DK-98- 11 7Y Ay #4448 7 7K
T (R HE T 28 W R A5 A BR A |] ) , AGBP2100 7Y
H, 1 K- ( Sartorius 2N &) ) ,AB135 S B iy + K ( Hq
i Mettler Toledo /A ]) o

REAG R (AL 7 PR B T s R s 25 )5, 2 UL B
2P 2 v 24 %5 7 I 5 2 PN B B2 S S Ay R B R
B Y FE B B2 Pyrola decorata H. Andres ff T 4 4=
BRSOk B LR B 20 B O, B B R AE, A
M) S TR (L TEEMANERT, #tS
100080-200707 ) , £F 4 K fif§ (150 000 U-g ™', * B Al
[CEEAE W AR R T 5034k 4 Fr
2 AEEER
2.1 FRAEMZMLE WOS T X IS 2 20 mg, K
WHRAE T T0% LBV R 22 25 %8 100 mL, fEHf I
W% 0,1,2,4,8,10 mL T 25 mL &, il
5% WASFRFNV WL 1.0 mL, J5C& 6 min, fil 10% fi§ i
FRYEWE 1.0 mL, JiCE 6 min, fill 4% NaOH Y5 5.0
mL, H 70% & B 75 4851 A3 RPNV S . T
510 nm Kb 5 WG RE (A) |, LAy T T v 3 O 1 Ak
bR, A R AR FR, 5T 7 Y = 12.21X - 0.022
(R*=0.999 5) , B2 T #£ 0.008 ~0.08 g-L '
PEXRR R
2.2 HEIKTS WG WA VB R IR 7R HRL R 1
g, A — & 4T 4 FK i, Jin— & PR B pH il i 1 W,
it fife— 5 B [E) O, 5 3R K6 5 min, AR K TE — 2 Sk
FH pH 2.0,7.5,8.3 AR BOR $2 B, % H J5 aT uk
B I DR, VR Wk 4 A5 R 1 B PR UM, % 8% & 100
mL B E A B
2.3 BHREERREHELE
2.3.1 e [ EEAE A E] LS b AR R BE S0
C i f B HE 1220, 2% £ i & 4 0.25,0.50,
0.75,1.00,1.25 mg- g~ XF JE 77 &5 5 3% Bl 42 B T2
52 ), 25 L A B PR R 0 ok 1.27%
1.30% ,1.37% , 1.45% , 1.45% , & ¥& JH 0 i &
1. 00 mg-g”O
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2.3.2 R FEMIAEEEL 1.0 mg- g A A
1.5 h, Fgff R EE 50 CHSRAET , 75 S B BHIE LL oy
1:10,1:20,1:30,1:40,1:50,1:60,1: 70 X} i fif &
o R i BT 20T S 45 R S R B R 4 Dy
1.11% ,1.36% ,1.61% ,1.78% ,2.11% , 2. 54% ,
2.54% e FRHR EL 1060,

2.3.3  [EMRETE FEMIEEE 1.0 mg-g " AR R
L 1260, B ff B2 50 C 4540 T, 25 % i fifk BT 1) 43
B40.5,1.0,1.5,2.0,2.5 h X JEE 15 B 50 % i 42 He
TRy SE 25 5 S v R 4 R o 5 2.61%
2.74% ,2.60% ,2.54% ,2.62% , i BeME# 1.0 h,
2.4 WRITE AN HTT AR BN AR 0 LA AR
Box-Benhnken Hv.0y 2 & 3 5 152 1 J5 #E, E $5 0
SRR EL A B IR B R [A) R IR B O AR A
EE VA NS b & AL VAT TR T D WS g /e
FOhFEbR, B AP IR 1,080 2 HE A R 3% 2,

#1 BASRREMOBREEGEEERTE

M) 7 T 43 41 [ 35 7K F
X X X
X, R X, ’ o -
4T U EMREEE] BBUMI RO
/mg-g” B L
/h /h /C
-1 0.75 50: 1 0.5 1.0 75
0 1.00 60: 1 1.0 1.5 80
1 1.25 70: 1 1.5 2.0 85

R2 BEEDREWMOBBREHEZRRIZ

Mie) /8 T 43 #7 &2 HE
No X, X, X, X, ! ‘?‘ﬁmﬁ]
P/ %
1075 50 1.0 1.5 80 4.44
2 1.25 50 1.0 1.5 80 4.52
3 0.75 70 1.0 1.5 80 4.72
4 1.25 70 1.0 1.5 80 4.78
5 1.00 60 0.5 1.0 80 4.12
6  1.00 60 1.5 1.0 80 4.22
7 1.00 60 0.5 2.0 80 4.68
8  1.00 60 1.5 2.0 80 4.70
9  1.00 50 1.0 1.5 75 3.90
10 1.00 70 1.0 1.5 75 4.17
11 1.00 50 1.0 1.5 85 5.27
12 1.00 70 1.0 1.5 85 5.59
13 0.75 60 0.5 1.5 80 4.68
14 1.25 60 0.5 1.5 80 4.72
15 0.75 60 1.5 1.5 80 4.71
16 1.25 60 1.5 1.5 80 4.74
17 1.00 60 1.0 1.0 75 3.88
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®3 BEMIRHEMEE ANOVA 51

g2
No. X, X, X, X, YRR
18 1.00 60 1.0 2.0 75 4.17
19  1.00 60 1.0 1.0 85 5.11
20 1.00 60 1.0 2.0 85 5.48
21 1.00 50 0.5 1.5 80 4.40
22 1.00 70 0.5 1.5 80 4.71
23 1.00 50 1.5 1.5 80 4.41
24 1. 00 70 1.5 1.5 80 4.72
25 0.75 60 1.0 1.0 80 4.21
26 1.25 60 1.0 1.0 80 4.27
27 0.75 60 1.0 2.0 80 4.71
28 1.25 60 1.0 2.0 80 4.78
29 1.00 60 0.5 1.5 75 4.15
30 1.00 60 1.5 1.5 75 4.20
31 1.00 60 0.5 1.5 85 5.50
32 1.00 60 1.5 1.5 85 5.51
33 0.75 60 1.0 1.5 75 4.14
34 1.25 60 1.0 1.5 75 4.21
35 0.75 60 1.0 1.5 85 5.53
36 1.25 60 1.0 1.5 85 5.60
37 1.00 50 1.0 1.0 80 4.09
38 1.00 70 1.0 1.0 80 4.35
39 1.00 50 1.0 2.0 80 4.46
40 1.00 70 1.0 2.0 80 4.76
41 1.00 60 1.0 1.5 80 4.79
42 1.00 60 1.0 1.5 80 4.73
43 1.00 60 1.0 1.5 80 4.77
44 1.00 60 1.0 1.5 80 4.81
45 1.00 60 1.0 1.5 80 4.74
46 1.00 60 1.0 1.5 80 4.73

J5 2K SS f MS F P
5 9.3788 20  0.4689  209.2451  <0.000 1
X, 0.0155 1 0.0155 6.917 6 0.014 4
X, 0.3326 1 0.3326  148.4128  <0.000 1
X, 0.004 3 1 0.004 3 1.903 9 0.179 9
X, 0.760 9 1 0.760 9  339.5025  <0.000 1
X 7.2770 1 7.2770 3247.0754  <0.000 1
X, X, 0.000 1 1 0. 000 1 0.033 1 0.857 0
X, X, 0. 000 0 1 0. 000 0 0.001 9 0. 965 2
X, X, 0. 000 0 1 0. 000 0 0. 003 3 0.954 3
X, X; 0. 000 0 1 0. 000 0 0. 000 7 0.979 2
X, X, 0.000 0 1 0. 000 0 0.001 0 0.974 7
X, X, 0. 000 2 1 0. 000 2 0.096 8 0.758 3
X, X5 0.000 5 1 0.000 5 0.2219 0.641 7
X, X, 0.001 5 1 0.001 5 0.655 8 0.425 7
X3 X5 0. 000 4 1 0. 000 4 0.162 2 0.690 5
Xy X5 0.001 5 1 0.001 5 0.684 3 0.4159
X3 0.001 1 1 0.001 1 0.497 9 0.487 0
X2 0.156 8 1 0.156 8 69.979 3  <0.000 1
X2 0.030 4 1 0. 030 4 13.577 0 0.001 1
X; 0.503 9 1 0.5039  224.8367 <0.0001
X2 0.139 1 1 0.139 1 62.058 5 <0.000 1
B % 0.0560 25  0.0022

AT 0.0509 20  0.0025 2.4913 0.158 0
afiif 2= 0. 005 1 5 0.001 0

Jowill 9.434 8 45

L. Design Expert K {4 i 47 2 i 0] 15 $1 &
BT, A5 A v i £ R 5 4% PR R 8 i R 7 R AR
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0.001 369X, X, —0.000 624X, X, +0.000 758X, X,
0.007 365 X,X, + 0.011X,X, 0.019X,X, -
0.009 534 X,X,; +0.020X,X, - 0.011X; - 0. 13X; -
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2.5 R E SR H Design-Expert #{4 X} 77 8 5K
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] 1.75 h, 42 O B 85 °C, i J7 78 U0 £ A 2 i 3
WHEHUARIR 5. 68% 455 L PRERAE % 18, 45 51
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