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Abstract

In order to improve extract efficiency of apple polyphenols, the dynamic law of apple polyphenols
(AP) adsorption and desorption to NKA — 9 macroporous resin was researched to establish a
mathematic model. The Response Surface Methodology (RSM) was used to investigate the effects of
feeding rate, sample concentration and pH on the adsorption properties of macroporous resin and the
effects of flow rate, eluent concentration and elution volume on the desorption properties of
macroporous resin for apple polyphenols. The results showed that the optimum adsorption conditions
were the feeding rate of 1.10 mL/min, sample concentration of 2.50 mg/mL, pH 4.83. The
optimum desorption parameters were the flow rate 0.61 mL/min, eluent concentration 59.48% ,
elution volume 125.73 mL. In conclusion, the NKA — 9 macroporous resin can be used as the best
material to extract the apple polyphenols.
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Tab.1 Experimental factors and levels in optimizing

1.3.4

experiment of adsorption of NKA -9

K AR A VR I o R .
pH{A C
/mL min ! B/mg+mL !
-1 0.5 1.5 3.5
0 1.0 2.0 4.5
1 1.5 2.5 5.5

R2 NKA-9 KFALBMEENSHREFFRULEERKF
Tab.2 Experimental factors and levels in optimizing

experiment of elution of NKA -9

S

K Ve A E PR (AR BRI
/mL min ' SYECE /% i G/mL
-1 0.5 50 100
0 1.0 60 120
1 1.5 70 140
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Tab.3 Optimization of dynamic adsorption
on NKA - 9 resin

R A B C  BhEWHHE/mg-g !
1 0 1 1 22.11
2 0 1 -1 22.26
3 0 0 0 19.70
4 -1 -1 0 15.84
5 1 -1 0 16.59
6 1 0 -1 18.28
7 1 1 0 20.92
8 -1 0 1 16.05
9 -1 0 -1 16.23
10 0 -1 -1 17.11
11 0 -1 1 17.48
12 -1 1 0 20.34
13 0 0 0 19.90
14 0 0 0 19.53
15 1 0 1 18.61
16 0 0 18.75
17 0 0 0 18.86
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Tab.4 Variance analysis table for responses of

dynamic adsorption on NKA — 9 resin

SRR FIIR BWmE U7 FA{H rfE

el 61.76 4 15.44  57.08 <0.000 1
A 4.41 1 4.41 16.30 0.001 6
B 43.29 1 43.29  160.04  <0.0001
A? 12.29 1 12.29  45.42  <0.0001
B? 2.32 1 2.32 8.58 0.0126
k2% 3.25 12 0.27
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Fig.1 Effect of feeding rate and sample concentration

on dynamic adsorption amount of NKA -9 on AP
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Tab.5 Optimization of dynamic desorption
on NKA — 9 resins

i, E F G EIESN S EVAN
1 0 0 0 87.11
2 0 -1 1 82.05
3 1 0 -1 77.53
4 0 1 -1 82.42
5 1 0 1 77.88
6 -1 -1 0 86.13
7 -1 1 0 88.24

0 1 1 86.11
9 0 0 0 86.71
10 1 -1 0 76.59
11 1 1 0 77.06
12 0 0 0 86.92
13 0 0 0 86.72
14 0 -1 -1 83.83
15 -1 0 -1 85.68
16 0 0 0 86.58
17 -1 0 1 88.08

R 6 NKA-9 KRFLWBEENEMBERENTR
Tab.6 Variance analysis table for responses of

dynamic desorption NKA — 9 resins

AW P HEE B F{A pa
LAY 273.46 9 30.38  220.63  <0.0001
E 190.81 1 190.81 1385.53  <0.000 1
F 3.42 1 3.42 24.83 0.001 6
G 2.71 1 2.71 19.71 0.0030
EF 0.67 1 0.67 4.88 0.0628
EG 1.05 1 1.05 7.63 0.028 0
FG 7.48 1 7.48 54.32 0.0002
E? 39.34 1 39.34  285.63  <0.0001
F? 12.84 1 12.84  93.26 <0.000 1
G? 8.96 1 8.96 65.08  <0.000 1
k2% 0.96 7 0.14
ES ) 0.79 3 0.26 6.09 0.056 7
aliiRE 0.17 4 0.043
pogil] 274.42 16

BV E S|

D,=86.81—4.88E +0.65F+0.58G —
0.41EF —0.51EG +1.37FG —3.06E* —
1.75F>—1.46G*

T 5 38 R v B 7 R 6 NKA - 9 B iR s &
fiff W2 22 52 W 1% me) 1o b T A0 P 2 B R 7E 0.50 ~
1.50 mL/min i1 P, 00 AR B AR, A% i 20 25 i
W 6 b 2 R R A 23 14 A T A I, 4 82 1 I e i
MR AR Sh A fE IR 2 I B R R m H LA
ZURI R R . NKA - 9 B8 3h 245 R 78
100~ 140 mL 71 ] P Bl 8 38 700 T 6 18 m 2 24 1 7t
. AR 7 Ve R R AR S I AR K

7 ‘/{sz’(ﬂ})'g %

B2 WMt SRk Mot ) PR o % 2 285 ik IO 288 1) 5 il
Fig.2 Effect of elution flow rate and elution volume on

dynamic desorption ration of NKA =9 on AP
R FH 2 RN R SRR B e i W 2 L
YER, AN 3 Bizko E 50% ~ 70 % 11 il P, R B4
BRI, NKA — 9 1 5 3 7285 A W 24 il 1 1 751 JH 2
S RS MAE AR BB I, NKA - 9 1

I 50 265 A B 23 A O 75 P K S B

o

T .

L \\\\
87.10{ ™
2 ! !
< 85.85-\ /
iy {
2 84.60 ‘f
= i /
% 8335 f |
R 8210} . Y
I S
100 s
L0 55 ol
2% . o o
S, 1207 60 3

‘ N - o)
Yyy, 13065 %\\\&\'
Ty 140770 g B

R

3 PRI AR S BORIE B AR
Xof B85 Mk W A 14 5 i)
Fig.3 Effect of eluent concentration and elution

volume on dynamic desorption ration of NKA -9 on AP
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