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D101 macroporous resin column simulated moving bed separation process of albiflorin and paeoniflorin isomers was applicated in the |
paper. Determine the simulated moving bed separation conditions of albiflorin and paeoniflorin, separation column for the D101 macroporous
resin column (ID. 26 mm x 400 mm), simulated moving bed chromatographic operation mode :1-4-3, sample concentration: 250 mg/mL,
sampling flow rate: = 2 mL/min, elution rate: = 20 mL/min, extraction flow rate: = 35 mL/min, switching time: = 25 min, elution and

90 %, the yield was 78 %; albiflorin was 91 %, the yield was 75 %. Under these conditions, the system can be stable operation. The

INTRODUCTION

Peony is Paeonia paeonia Lactiflora Pall.'s dry root
without skin, has anti-inflammatory, anti-virus, solution spasm
and pain, protect the liver and other pharmacological activities'.
Paeoniflorin is the main active ingredient, belongs to mono-
terpene glycosides, paconiflorin has lower blood sugar?,
cardiovascular protection’, regulation of the immune system®,
anti-tumor effects’. Albiflorin is also the active ingredient, also
belongs to monoterpenoid glycosides®, albiflorin has weak
inhibition of DNA split’ and the anticonvulsant effects®. In
strctures, paeoniflorin and albiflorin® both have the same
molecular formula, same molecular weight, different structures
are the typical isomers.

Simulated moving bed chromatography (SMBC) is a new
development of a large-scale chromatographic separation
technology', it is combination of the simulated moving bed
technology and chromatography technologies. It retains the
advantages of fine separation by the chromatographic, turn
the chemical technology as continuous, counter current, recti-
fication, reflux and other factors intensive in, has a large-scale
fine separation ability'"'2,

In recent years, study on the albiflorin and paeoniflorin'
pharmacology were more extensive, so demand for the albiflorin
and paeoniflorin monomer were increasing. Traditional extracts
of total glucosides of peony is a mixture containing both",
now more commonly be used separation technology for

extract: methanol: water (v/v) = 20 : 80. Calculated according to the standard curve, mass concentration of paeoniflorin in product was |
relevant factors that impact of simulated moving bed separation was also discussed in the paper. :
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albiflorin and paeoniflorin is column chromatography, that not
only causes a large number of waste in solvent, while limits
precision of separation'*'®.

China scholars have studied simulated moving bed in
separation of traditional Chinese medicine intermediates, tech-
nology that separation of peony extract by the simulated
moving bed not only improving the content of the isolates to a
new height and open a simulated moving bed technology
applications new areas. Simulated moving bed chromatography
with macroporous resin column separation albiflorin and
paconiflorin not only improve the purity of the product, while
increasing the yield of the product, saving the solvent to achieve
a low-carbon production of environmental conservation. By
application of high-capacity simulated moving bed we
achieved high-precision separation of albiflorin and paeoniflorin
in total glucosides of peony, separation products were deter-
mined by the content of 90 % or more.

EXPERIMENTAL

Extracts of total glucosides of peony (Shaanxi days of
the Biotechnology Co. Ltd.); paeoniflorin standards and
albiflorin standards (national standard center); macroporous
resin column (ID. 26 mm x 400 mm, Section on Biological
Development Co. Ltd.); D101 macroporous resin (Resin Tech-
nology Co. Ltd. Anhui Samsung); reagents were analytical
grade reagents.
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WAD-1 refrigerated air desiccant: Hangzhou Lin'an
Wanda Electrical Equipment Manufacturing Co. Ltd., Auto-
matic control of simulated moving bed system (Liaoning Univer-
sity of Technology made), simulated moving bed chromato-
graphy column 8 with the preparation of (ID. 26 mm x 400
mm, Beijing welcomes the development by the Bioscience
Limited) and the injection pump: Beijing Star Technology Co.
Ltd. (the largest flow 10 mL min), elution pump: Beijing Star
Technology Co. Ltd. (maximum flow 30 mL min), extraction
pumps: Beijing Star Technology Co. Ltd. (maximum flow 50 mL
min). Simulated moving bed chromatography running mode:
1-4-3, sample concentration: 100 mg/mL-300 mg/mL, injection
flow rate: =2 mL/min, elution rate: = 10-25 mL/min, extraction
flow rate: = 25-50 mL/min. Switching time: = 15-60 min and
the extraction liquid eluent:methanol:water (v/v) = 20:80.

Shimadzu LC-10 AT liquid chromatograph, SPD-10A UV
detector, Agilent column (ODS packing, 5 um, 4.6 x 150 mm),
flow rate: = 1.0 mL/min, A = 230 nm, mobile phase:methanol:
water (v/v) = 30:70, injection volume: 20 pL.

Drawing standard curve: The precise amount of a certain
amount of albiflorin and paeoniflorin standards placed in 50 mL
volumetric flask, using methanol to volume, dubbed the concen-
tration was 0.54 mg/mL of standard mixed solution, precise
amounted of 1.0, 3.0, 5.0, 7.0, 10.0 mL standard mixed solution
in 10 mL volumetric flask with methanol to volume, dubbed a
series of concentration of the solution. Injected in the analysis
conditions, analyzed by the HPLC. The reference standard
peak area for the vertical coordinate (Y), the concentration
for abscissa (X), draw the standard curve. The results showed
that paeoniflorin concentration in the range of 0.054-0.54 mg/
mL as a good linearity, the regression equation was Y =
207.8808X + 4.9801, r = 0.9994; albiflorin concentration in
the ranger of 0.054-0.54 mg/mL ae a good linear, the regression
equation was Y = 108.7906X + 3.9925, r = 0.9997.

Preparation of simulated moving bed raw material:
The total glucosides of peony extract dissolved with a certain
amount of ethanol, filtered insoluble, freeze-drying the solution
to collect dry matter content. Preparated of a certain concen-
tration of total glucosides of peony raw material solution with
pure methanol by 1.2 require and set aside. HPLC analysis
graph was shown in Fig. 1.
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Fig. 1. Chromatography of raw material for simulated moving bed
(1. albiflorin; 2. paeoniflorin)

Separation of albiflorin and paeoniflorin isomers by
simulated moving bed chromatography: Simulated moving
bed materials were dubbed the sample solution, simulated
moving bed separation of albiflorin and paeoniflorin isomers
was experimented in preparation conditions. Albiflorin as the
fast component out from the raffinate port (R port), paeoniflorin
as the slow component out from the extraction port (E Port).
As the simulated moving bed is a nonlinear multi-degree of
freedom separation system, separation results of the product
(mass fraction and the yield) depend on the optimization and
choice of the system parameters, experiment carried out in
accordance with the conditions described in regulation 1.2,
separation results of the product as evaluation index, adjusted
and optimized the separation conditions. HPLC analysis of
the albiflorin and paeoniflorin isomers separated by simulated
moving bed were shown in Fig. 2.
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Fig. 2. Chromatography of product in raffinate and extraction of simulated
moving bed (1. albiflorin; 2. paeoniflorin)

RESULTS AND DISCUSSION

Choice and influence of rejection concentration: On
Simulated moving bed separation experiments, the concen-
tration of raw materials solution and product mass concen-
tration and yield have a direct relationship. According to the
relationship between the mass concentration of albiflorin and
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paeoniflorin in sample solution and the yield of albiflorin and
paeoniflorin in the product mixture made concentration curve
(Fig. 3).
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Fig. 3. Curve of the injection mass concentration on yield of product

Fig. 3 shows the injection concentration changes directly
affected the product yield, when the injection concentration
was 250 mg/mL, yield of albiflorin and paeoniflorin in the
product were highest scores while the mass concentrations
met experiments requirements. Therefore we chosen 250 mg/
mL as injection concentration.

As the simulated moving bed technology is a scale fine
separation technology, in order to obtain greater production,
we need to increase the injection volume of raw materials and
we usually increase injection concentration to achieve increasing
injection volume, the increase of injection concentration is
bound to make preparation volume has non-linear effects.
Therefore, most of the simulated moving bed separations are
in non-linear conditions, for the nonlinear effects of two
components, we amendment by Morbidelli triangle'>"”. In this
study, the concentrations of albiflorin and paeoniflorin were
in the non-linear range of the resin colume adsorption, resulted
in the chromatographic curves of albiflorin tailing and chroma-
tographic curve of paeoniflorin protrusion. In order to achieve
the balance of maximum yield and maximum rejection volume,
including the rejection concentration for the experiment, a
series of simulated moving bed operation parameters were
determined by a number of trials and ultimately determine the
range of the best separable concentration.

Choice and influence of elution rate: In the experiment,
we draw the curve of plate height and the flow rate (Fig. 4).
That shown that when the flow rate was 20 mL/min, the plate
height minimum, then preparation columns had the highest
column efficiency, so the choice of elution flow rate was 20
mL/min.

In simulated moving-bed experiments, elution rate is an
important factor, the flow rate is too large, not only result in
waste solvents and sometimes can affect the quality of products;
flow rate is too small, leading to prolonged simulated moving
bed switch time, reducing the separation efficiency. In addition,
according to the equation of the plate height and the flow rate
(Van-Deemter equation), will also affect the separation effect

of column, thereby affecting the separation. Fig. 4 shows that,
compare Van-Deemter curve, when the flow rate near the 20
mL/min, plate height was minimum, column efficiency was
the highest, separation efficiency was the strongest, when the
flow rate was greater than 20 mL/min, the plate height was
increased with increasing flow rate, column efficiency was
reductied, separation also reduced the mass concentration of
the product. If the preparation column is smaller, when
determinating of Van-Deemter curve, minimum point of plate
height is not easy to measure,then the optimum flow rate should
be determined based on specific experimental results.
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Fig. 4. The Van-Deemter graph of elution rate and plate height

Choice of switching time: Switching time is one of the
simulated moving bed important operation parameters, based
on the fractions analysis structure of albiflorin and paeoniflorin
in a resin column, we drawed curve of albiflorin and paeoniflorin
peak height changes with time, shown in Fig. 5.
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Fig. 5. Curve of peak and elution time
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According to Fig. 5, we know that albiflorin increased
speed got larger at 25 min, albiflorin yield and quality
percentage are more appropriate at 40 min, as the result of
paeoniflorin at 80 min is also ideal, but switching time is too
long, albiflorin product mixed with paeoniflorin, the yield and
quality of paeoniflorin reduced. Therefore, the switching time
was chosen to be 25 min. Fig. 5 shows at the switching time of
25 min, in a switching point albiflorin and paeoniflorin concen-
tration distribution in the 8 resin columns.

Fig. 6 shows that albiflorin and paeoniflorin in a simulated
moving bed chromatography system achieved a better sepa-
ration.
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Fig. 6. Concentration distribution curve of albiflorin and paeoniflorin in
8 resin columns

Simulated moving bed operation parameters: After
simulated moving-bed operating parameters were adjusted
several times to finalize the D101 macroporous resin column
simulated moving bed operating parameters for the separation
conditions of albiflorin and paeoniflorin isomers: separation
column for the D101 macroporous resin column (ID 26 mm x
400 mm), simulated moving bed chromatography operation
mode :1-4-3, sample concentration: 250 mg/mL, injection flow
rate: = 2 mL/min, elution rate: = 20 mL/min, extraction flow
rate: = 35 mL/min, switching time: = 25 min, elution and
extract: methanol: water (V/V) =20:80. Separated under these
conditions, Calculated according to the standard curve, mass

concentration of paeoniflorin in product was 90 %, the yield
was 78 %; albiflorin was 91 %, the yield was 75 %. Achieved
separation albiflorin and paeoniflorin isomers by simulated
moving bed. Continuously operated the system 100 cycles did
not find major changes for product quality, proved that could
be stably operated.

Conclusion

Experiments with D101 macroporous resin column
simulated moving bed equipment successfully separated the
albiflorin and paeoniflorin isomers, mass concentration of
paeoniflorin in product was 90 %, the yield was 78 %; albiflorin
was 91 %, the yield was 75 % and the yield was high. Simulated
moving bed equipment is simple and when the injection concen-
tration was 250 mg/mL,the system could continuously and
stably operatd, product handling capacity was big, while saving
solvents. Experimental results show that, components of
Chinese medicine raw materials are complex and running state
of simulated moving bed separation substances must be
required in the nonlinear concentration, so the best simulated
moving bed running experiments require a combination of
operating parameters to be adjusted.
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