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The process optimization of the chlorogenic acid extraction
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Abstract ; Objective : To optimize the technology of extracting chlorogenic acid from the stem and leaf of dandelion. Method :

Using the method of enzymatic ultrasonic combination, cellulase additive amount, enzymolysis time, ultrasonic power and

ultrasonic time were chose as the main factors.Based on the single experiments, the extracting processing parameters of

chlorogenic acid in dandelion were optimized by response surface method, and the multivariate two regression model was

established by the index of the chlorogenic acid yield.Results: The optimum extracting parameters were determined as follows:

Cellulase additive amount 0.3% ( percentage of dry material ), enzymolysis time 1.0 h, enzymolysis temperature 50 C,

enzymolysis pH4 , ultrasonic power 163 W, ultrasonic time 1.7 h,solid-liquid ratio 1: 20 g/mL.On this extracting condition , the

yield of chlorogenic acid was 2.14% +0.02% ,it was similar to the model predictive value 2.12% .Conclusions : The method of

enzymatic ultrasonic combination is suitable to extract chlorogenic acid from dandelion, and the extracting technology can be

well optimized by response surface method.
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Table 1  Factors and levels of
Box—Behnken experiment design
SES
AKF AR BRG] COBAIIR D R

(%) (h) (W) (h)
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1 0.4 1.5 200 2.0
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1 T i a2 o —AN G 8 U
1.3.1.1  bRifEpiee®l B 6 H 25 mL b4, 5351
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=i, S MnA 0.5% CMC 3 mL, % 1 mL,
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16.00 .20.00 ,24.00 pg/mL, DIFE/K Z B2 ek , 76
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Fig.1 Effect of cellulase addition

on the yield of chlorogenic acid
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X ECBG G S AN W 2 U BH T e N {1 X S 56
ZHEHSE AR IS, 52 M R B 32 WU Sy - B8 A A A >
7 > PilgfE s a] > B INE .

2.2.2 WA THAE EAERSHT AT R4 R R
i N A T S T AN A5 e e B, UL IRl 5~ & 10, i o T 1A
B M) B 0T 8% 52 T DAL 3R 9T ) i 1 — 4 s [l it g 1A,
AT LAY R 44 P R A2 BRI | s fnsk
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Table 2 Results of response surface test

YRR

A B C D

>}-}
5
Nl

(%)
1 0 0 0 0 2.12
2 0 -1 0 -1 1.77
3 0 0 -1 -1 1.67
4 -1 0 1 0 1.97
5 0 0 -1 1 1.69
6 1 0 -1 0 1.40
7 0 1 1 0 1.80
8 1 0 1 0 1.87
9 1 1 0 0 1.47
10 1 0 0 1 1.87
11 1 -1 0 0 1.72
12 0 0 0 0 2.01
13 0 0 1 -1 1.59
14 0 0 0 0 2.10
15 -1 0 -1 0 1.88
16 0 1 -1 0 1.60
17 1 0 0 -1 1.76
18 0 -1 -1 0 1.80
19 -1 0 0 -1 1.70
20 0 -1 1 0 1.82
21 0 1 0 -1 1.59
22 0 0 0 0 2.12
23 0 0 0 0 2.10
24 -1 1 0 0 1.96
25 0 1 0 1 1.75
26 -1 0 0 2.09
27 0 -1 0 1 1.85
28 -1 0 0 1 1.94
29 0 0 1 1 1.96

A RE., mE 7. & 8 &9 fugk3 nl %, 32 HAEM
I 2 = £k BB R, 5 p >0.05, U A 22 B AE AL
BREE,
2.3 IGUEKIE

R ERAG T T2 SHGE AT, PR R 1
B % i 4 oA 0.29% , Wil fit BsF < o 0.95 h, 8 75 T 3
162.51 W S B[R] 1.65 h, 76 b 45440 T &t 5 8 1 15
RIS, BB T 2.12% , B8 T AR R A9 A R,
FEh AL BRIE I, B Bk T 20 45 VR B o < £F i 5
BN 0.3% (AR E S L), BEfEET R 2 1.0 h,
HAETIE 163 WA BRI 1.7 h, 76 b T 22 451
N HEAT =R G I MR 52 56 BUH P BME , e AR R TR
B K 2.14% = 0.02% , 5 45 7 7 0 (8 (2.12% )
AT o

il i Box—Behnken SZ56G 5 114 57 T HE BT A 2
F 2 D B PG A [0 U5 Dy RRASE 2R | 28 5 40 B 122 A8 AR 481
HERY . SN EEAE L, $2ECRE B Y
RS, SR SR AL G 04 M8 75 il 7 v i G A DE
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Table 3 Variance analysis of regression equation
i 22k I A H77 F 18 p 1B Pk
FHY 0.97 14 0.070 11.55 <0.0001 * s
A 0.042 1 0.042 6.97 0.0194 #
B 0.065 1 0.065 10.71 0.0056 ®
C 0.078 1 0.078 13.01 0.0029 * %
D 0.080 1 0.080 13.28 0.0027 * 3
AB 0.18 1 0.18 30.68 <0.0001 ® %
AC 0.036 1 0.036 5.99 0.0282 *
AD 4.225E-003 1 4.225E-003 0.70 0.4165
BC 8.100E-003 1 8.100E-003 1.34 0.2657
BD 1.600E-003 1 1.600E-003 0.27 0.6144
CD 0.031 1 0.031 5.08 0.0407 *
A’ 0.083 1 0.083 13.72 0.0024 * s
B’ 0.17 1 0.17 29.01 <0.0001 ®
C? 0.22 1 0.22 37.00 <0.0001 * %
D? 0.20 1 0.20 32.65 <0.0001 * s
2= 0.084 14 6.027E-003
RN = 0.076 10 7.597E-003 3.62 0.1134
AR E 8.400E-003 4 2.100E-003
AR 1.06 28
BRI PR 2L R =0.9203
RO B TR R B R}, =0.8406
T e FORBE (p <0.01) 5 = FIR B (p <0.05) .
1.50 —
- 22
= 1.30 ;\%2.0
E 110 ﬂé 1.8
§0.90 Q.f 1.6
= 1.4
0.70 150 . - 0.40
3050 0.25 s iﬁ().%oﬁ ] 0.35 0.40 5 o 0-25.@;%?&“%@/‘”
AN N (%) (h A

A ) Z(W)

C

5 25 2 SRS i AR AT 1] 34 52 ELA PG S RS R (9 52 1)

Fig.5 Effect of the interaction of cellulase addition and enzymolysis time on the yield of chlorogenic acid
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Fig.6 Effect of the interaction of cellulase addition and ultrasonic power on the yield of chlorogenic acid
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Fig.7 Effect of the interaction of cellulase addition and ultrasound time on the yield of chlorogenic acid
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Fig.8 Effect of interaction enzymolysis time and ultrasonic power on the yield of chlorogenic acid
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Fig9 Effect of enzymatic hydrolysis time and ultrasound time on the yield of chlorogenic acid
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Fig.10  Effect of ultrasonic power and ultrasonic time on the yield of chlorogenic acid
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