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Simultaneous Extraction and Isolation of Chlorogenic Acid and Flavonoids from Flos lonicerae

HAO Feng-xia YANG Min-li
(Key Laboratory of Energy Sources and Chemical Engineering Ningxia University, Yinchuan      750021, China)

Abstract Chlorogenic acid and flavonoids were simultaneously extracted by ethanol with the aid of ultrasonic treatment from

Flos lonicerae and then isolated by polyamide column chromatography. Results showed that three products (A, B and C) were

obtained from column chromatography with gradient elution, which were identified to be chlorogenic acid, soluble flavonoid and

lipid-soluble flavonoid, respectively. The chlorogenic acid content in product A was 68.2% with a yield of 1.34%; the

flavonoid content in product B was 95.0% with a yield of 1.12%; and the quercetin and lonicertin contents in product C were

7.5 and 16.9%, respectively, with a yield of 0.11%.
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1.3.2
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Zorbax  SB-C 18 (250mm
4.6mm 5 m) 0.4% - (87:13 V/V)

1 .0ml/min 327nm 20
5 l

Zorbax-C18 (250mm
4.6mm 5 m) -0.02% (50:50

V/V ) 1 .0ml/min 350nm
3 0 1 0 . 0 l

1.3.2.2
0 .001g 50%

50ml
0.02mg/ml

0.030g
50ml 0.60mg/ml

1.00ml 10ml
0.06mg/ml

0.057mg/ml

1.3.2.3
0 1.0 3.0

5.0 7.0 9.0 10.0ml 10ml 50%
-

y 14270x R2 0.9997 0
0.02mg/ml

C ( g/
ml) Y

Y=19.12C 0.6778
R2 = 0.9999 Y= 47.20C 120.2 R2 = 0.9999

4.0 20 g/ml 3.8 19 g/ml

2.1

A (%) B (m/V) C (min) D
1 70 1:12 10 1
2 50 1:5 30 2
3 95 1:8 50 3

Table 1   Factors and levels in L9(34) orthogonal array design
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Fig.1   Absorption spectrum of rutin complex
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Fig.2   Standard curve of rutin
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A B C D (%) (%)
1 1 1 1 1 2.37 6.85
2 1 2 2 2 4.82 9.00
3 1 3 3 3 3.54 11.5
4 2 1 2 3 5.57 9.74
5 2 2 3 1 3.10 5.45
6 2 3 1 2 5.18 10.7
7 3 1 3 2 2.53 3.36
8 3 2 1 3 1.33 1.65
9 3 3 2 1 1.14 1.92
K1 10.73 10.47 8.88 6.61
K2 13.85 9.25 11.53 12.53
K3 5.00 9.86 9.17 10.44
k1 3.58 3.49 2.96 2.20
k2 4.62 3.08 3.84 4.17
k3 1.67 3.29 3.06 3.48
R 2.95 0.41 0.88 1.97

K1 27.35 19.95 19.2 14.22
K2 25.89 16.1 20.66 23.06
K3 6.93 24.12 20.31 22.89
k1 9.12 6.65 6.4 4.74
k2 8.63 5.37 6.89 7.69
k3 2.31 8.04 6.77 7.63
R 7.77 2.67 0.49 2.95

L9(34)
Table 2   Results of L9(34) orthogonal array design experiments

* * . P < 0 . 0 1 * . P < 0 . 0 5

F F
A* 2 2.085 1.0425 8.41
C 2 1.41 0.705 5.68 F0.05(2,4)=6.94

D** 2 6.01 3.005 24.23 F0.01(2,4)=18.00
(e=B) 2 0.248 0.124

10 9.753

Table 3   Variance analysis for chlorogenic acid yield with various
extraction conditions

F F
A** 2 86.51 43.255 221.82
B** 2 10.72 5.36 27.49 F0.05(2,4)=6.94
D** 2 17.04 8.52 43.69 F0.01(2,4)=18.00

(e=C) 2 0.39 0.195
10 34.66

Table 4   Variance analysis for flavonoid yield with various
extraction conditions
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Fig.3   HPLC chromatograms: a. chlorogenic acid standard; b.
quercetin standard; c. lonicertin; d. product A; e. product C

3
A B C A 68.2%

1.34% B 95% 1.12% C
7.5% 16.9%

0.11%

B
-

C
C

3

[1] , , , . [J].
, 1996, 27(11): 645-647.

[2] , , , . [J]. ,
1995, 26(11): 568-569.

[3] , , . [J].
, 2001, 26(1): 45-47.

[4] , , . [J]. ,
1994, 16(7): 2-3.

[5] , , . [J]. , 1993,
28(4): 35-43.

[6] , , .
[J]. , 1999, 14(2): 73-82.

4

3

2

1

0

9.222

m
A

U

(min)
e. C( 7.5% 16.9%)

0 2 4 6 8 10 12 14

11.793

20ÆÚ-¹¤ÒÕ-ÈýÐ£ÏÂ.p65 2009-11-23, 13:58214


