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Study of the New Process of the Purification by Industrial Chromatography of Chlorogenic Acid in
Lonicera Macranthoides
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ABSTRACT: OBJECTIVE To explore the optimal process of the purification by industrial chromatography of chlorogenic
acid in Lonicera macranthoides. METHODS The transport rate of chlorogenic acid was used as main assessment index, the
eluent of 20% ethanol solution of macroporous resin, which first gained from the water extract solution of Lonicera
macranthoides, was used as raw material, single factor and response surface test was adopt to design this test, these main factors,
which have effect on the process of the purification by industrial chromatography of chlorogenic acid in Lonicera macranthoides,
such as the type of stationary phase, the concentration of ethanol in mobile phase, the flow rate of mobile phase, the sample
amount, were optimized. The optimum condition of the process of the purification by industrial chromatography of chlorogenic
acid in Lonicera macranthoides was determined. RESULTS The optimum conditions of the process of the purification by
industrial chromatography of chlorogenic acid in Lonicera macranthoides were as follows: the condense condition was 60 C,
—0.1 MPa, the volume of raw material should be concentrated to one-sixth of its original volume, the UV determine wavelength
of industrial chromatography was 230 nm, the chromatography packing of PIPO-02 was used as the stationary phase, 18.54%
ethanol was used as the mobile phase, the flow rate of mobile phase was 14.5 mL-min”', the sample amount was 13.15 mg. In
this process the average data-transfer rate of chlorogenic acid was 95.49% (RSD=1.91%), the purity of product was 97.45%
(RSD=3.30%). CONCLUSION A new route of the process of the purification by industrial chromatography of chlorogenic
acid from Lonicera macranthoides has been established through optimization and verification experiment. The process, with a
high transport rate of chlorogenic acid, is simple, healthy, the solvent is easy to recycle, and the process is suitable for
industrialize production of the purification by industrial chromatography of chlorogenic acid in Lonicera macranthoides.
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RILE 1,
R OB ORYGE R X AR B4 B (n=3)

Tab. 1 The influence of the degree of concentration of raw
material solution on the transport rate of chlorogenic acid
(n=3)

RGREHRE 2 BU%  BIARETEE/% 95% A5 X 7]
0.460 8 99.93+0.18 99.48~100.4
0.25 98.93+0.21 98.41~99.45
0.16 94.59+0.23 94.02~95.16
0.1499 93.23+0.26 92.58~93.88
0.13 89.23+0.25 88.61~89.85
0.1157 85.45+0.28 84.75~86.15
0.1 80.92+0.24 80.32~81.52

M 1 SRR, 7 HIRFREFES, 21 4
KPR 95% nl {5 X (8] F &L G0, KW 95%
BEXNEAES, WHZENAGSRITEL, #—
Wt R, AERSFHABETTELRERLR,
DA 2 R AR RS HCP I N AR & X, 5 R 2 (%)
SEYMEN R AR Y, SRR 185 5T
A, ARNEK 2,

®2 FHARGEREXGERES XD mh R FER AL
Tab. 2 The mathematical model fitting of the influence of
the degree of concentration of raw material solution on the
transport rate of chlorogenic acid
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Fig. 1 The industrial chromatogram of the purification by
the chromatography packing of PIPO-02 of chlorogenic acid
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Fig. 2 The industrial chromatogram of the purification by

the chromatography packing of CT-25 of chlorogenic acid
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Fig. 3 The industrial chromatogram of the purification by

the chromatography packing of CT-36 of chlorogenic acid
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Tab. 3 The influence of the type of chromatography
packing on the transport rate of chlorogenic acid (n=3)

IR 2RI T R 3% 95% {7 X 7]
PIPO-02 95.58+0.37 94.66~96.50
CT-25 79.93+0.39 78.96~80.90
CT-36 86.14+0.36 85.25~87.03
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Tab. 4 The factors and level and coding schedule of
Box-Behnken design
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Tab. S The result of response surface experiment

e A LB B ZmR#/  CitkeE/ R ﬁ%l?@&

WPE/% mL-min”" mg HRERI%
1 30 15 5.5 87.63
2 10 20 11 92.08
3 20 20 16.5 93.27
4 20 20 5.5 85.85
5 20 10 5.5 88.57
6 10 10 11 93.43
7 20 15 11 94.01
8 20 15 11 93.77
9 30 15 16.5 92.35
10 30 20 11 91.75
11 20 10 16.5 91.76
12 10 15 5.5 87.22
13 20 15 11 93.57
14 10 15 16.5 92.89
15 30 10 11 93.46
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Tab. 6 The analysis of variance table of regression model

3 FA AmE Uy F 18 P1H

] 102.77 9.00 1142 106.81 <0.000 1
A-A 0.02 1.00 0.02 0.22 0.661 5
B-B 2.28 1.00 2.28 21.32 0.005 8
Cc-C 55.13 1.00 55.13  515.63 <0.000 1
AB 0.03 1.00 0.03 0.30 0.605 7
AC 0.23 1.00 0.23 2.11 0.206 0
BC 4.47 1.00 4.47 41.84 0.001 3
A? 0.82 1.00 0.82 7.68 0.039 3
B’ 1.47 1.00 1.47 13.78 0.0138
c? 39.95 1.00 39.95  373.64 <0.000 1

% 210.13 3.00 70.04

S\ 0.44 3.00 0.15 3.00 0.2596

W7 0.10 2.00 0.05

Eay 103.31 14.00

R IE &3 R*=0.994 8 R’,4=0.985 5
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Fig. 4  The surface diagram of the effect of the
concentration of ethanol (A) and the flow rate (B) on the
transport rate of chlorogenic acid
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Fig. 5
concentration of ethanol (A) and the sample amount (C) on
the transport rate of chlorogenic acid

The surface diagram of the effect of the

-702 - Chin J Mod Appl Pharm, 2018 May, Vol.35 No.5

B 6 LBy (B) A B (C)x 4R B 45 4 5 v 4
T ]
Fig. 6 The surface diagram of the effect of the flow rate (B)
and sample amount (C) on the transport rate of chlorogenic
acid
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