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Study on Optimum Extraction Process of Chlorogenic
Acid in Coffee by HPLC Assay

Yuan Jun,Ruan Ming,Chen Jing,Zhou Yigian
(School of Biochemical and Environmental Engineering, Xiaozhuang College ,Nanjing 211171, China)

Abstract: With the content of chlorogenic acid as indexes by orthogonal design,four extraction processes were compared
respectively, such as water extracting method , water+ultrasonic extracting method , ethanol extracting method and ethanol+
ultrasonic extracting method. The factors affecting the content of chlorogenic acid such as the extracting time, the
extracting temperature , the content of ethanol were investigated. The content of chlorogenic acid was determined by
HPLC. Results showed that, the optimum extraction was ethanol +ultrasonic extracting method. The optimum extraction
conditions were that, ultrasonic extracting 30 min, 60 “C temperature and 75% ethanol. Under these conditions the
content of chlorogenic acid reached the highest levels. The factors influencing this extraction efficiency were as follows:
times of ultrasonic>temperature>Consistency of ethanol.
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Table 1 Factors and levels of water and water Table 2 Factors and levels of ethanol and ethanol

adding ultrasonic extracting methods adding ultrasonic extracting methods

K A/ /min BIREE/C CRHELL K ATfE/min - BWEE/C  C LEEKEE/ %

30 40 1:10 1 30 40 50

2 50 60 1:20 2 50 60 60

3 70 80 1:30 3 70 80 70
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Fig.1 HPLC chromatograms of chlorogenic acid standards(a)and samples(b)
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Table 3 Results of orthogonal test of water extracting method

RIS A i [E)/min B iR /C C BB L W/ (mg/mL) T/ %
1 1 1 1 0.210 0.420
2 2 2 2 0.169 0.338
3 3 3 3 0.248 0. 496
4 1 2 3 0.046 0.092
5 2 3 1 0.139 0.278
6 3 1 2 0. 066 0.132
7 1 3 2 0.069 0.138
8 2 1 3 0.246 0.492
9 3 2 1 0.159 0.318
kl 0.325 0.522 0.508
k2 0.554 0.374 0.304
k3 0.473 0.456 0.540
r 0.229 0.148 0.236

SRR & i
ki 0.650 1.044 1.016
K2 1.108 0.748 0. 608
k3 0.946 0.912 1.080
r 0. 458 0.296 0.472
K A2 Bl c3

BRI P (% ) = CxXVxN/Wx100% , 20 . C Il B SRR IR (mg/mL) 5 V MR BAA B (mL) s N s B 540, W ok ROk &

H(mg).
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Table 4 Results of orthogonal test of water adding ultrasonic extracting method
K5 A F$18]/min B/ C C B L e/ (mg/mL) T/ %

1 1 1 1 0.286 0.572
2 2 2 2 0.129 0.258
3 3 3 3 0.138 0.276
4 1 2 3 0.085 0.170
5 2 3 1 0.246 0.492
6 3 1 2 0.223 0.446
7 1 3 2 0.148 0.296
8 2 1 3 0.104 0.208
9 3 2 1 0.243 0.486
k1 0.519 0.613 0.775
k2 0.479 0.457 0.500
k3 0.604 0.532 0.327
r 0.125 0.156 0.448

SRR
k1 1.038 1.226 1.550
k2 0.958 0.914 1.000
k3 1.208 1.064 0.654
r 0.250 0.312 0.896

ALK A3 Bl cl
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Table 5 Results of orthogonal test of ethanol extracting method
5 A 5[]/ min B RE/C C LEEWRE/ % W/ (mg/ml) B/ %

1 1 1 1 0.164 0.328
2 2 2 2 0.156 0.312
3 3 3 3 0.126 0.252
4 1 2 3 0.136 0.272
5 2 3 1 0.109 0.218
6 3 1 2 0.165 0.330
7 1 3 2 0.129 0.258
8 2 1 3 0.174 0.348
9 3 2 1 0.128 0.256

LR IR IR
k1 0.429 0.503 0.401
k2 0.439 0.420 0.450
k3 0.419 0.364 0.436
r 0.020 0.139 0.049

SRR
k1 0.858 1.006 0.802
k2 0.878 0.840 0.900
k3 0.838 0.728 0.872
r 0.040 0.278 0.096

ALK A2 Bl 2
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Table 6 Results of orthogonal test of ethanol adding ultrasonic extracting method

K5 A F$18]/min B B/ C C LBEHE/ % W/ (mg/mL) T/ %

1 1 1 1 0.206 0.412
2 2 2 2 0.102 0.204
3 3 3 3 0.095 0.190
4 1 2 3 0.326 0.652
5 2 3 1 0.092 0.184
6 3 1 2 0.176 0.352
7 1 3 2 0.099 0.198
8 2 1 3 0.069 0.138
9 3 2 1 0.098 0.196

SRR R i
ki 0.631 0.451 0.396
K2 0.263 0.526 0.377
K3 0.369 0.286 0. 490
r 0.368 0.240 0.113

SFR
k1 1.262 0.902 0.792
K2 0.526 1.052 0.754
k3 0.738 0.572 0.980
r 0.736 0. 480 0.226

ALK Al B2 C3
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