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Abstract: Objective The water extract of Eucommiae Folium was chosen as the model formulae for this study. The correlations
between the concentrations of indicative components in liquid extracts and solid form were used to facilitate convenient indication,
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for which the membrane performance can be evaluated as a clarification and refinement process in the pharmaceutical process of
TCM manufacturing. Method The extract was processed through an integrated membrane system of microfiltration and
nanofiltration for clarification and refinement purpose. The original extract was noted as W1 and the permeate from the
microfiltration process by the 200 nm ceramic membrane was noted as W2. Then the permeate from the microfiltration process was
treated with ultrafiltration process of membrane with molecular weight cut-off value of 10 000 and 3500 respectively. The permeate
from the 10 000 and 3500 membrane process was noted as W3 and W4 namely. The concentrations of the bioactive components (i.e.
polysaccharides, total flavonoids, total polyphenols, and chlorogenic acid) as well as the inactive compaosition (i.e. proteins) in the
liquid extracts before and after the membrane treatment were measured. Quantitative analysis was carried out to investigate the
feasibility of using the concentrations of indicative components in the liquid the extracts as an indicator of the quantity in solid form.
Result It was found that the quantity of the indicative components in solid can be estimated by the concentrations of the
components in the water extract divided by the solid fraction of the extract. The results were confirmed by the analytical tests and
estimation of chlorogenic acids and proteins. Conclusion The estimation approach can provide feasible way for the evaluation
during the clarification and refinement processes by the integrated membrane technologies for TCM manufacturing. It is important to
note that though the abovementioned approach has certain limitations, it provides an insightful path that allows scientists and
engineers to closely monitor the compositions in the liquid extracts for final product evaluation, offering navigation to process
optimization with flexibility.
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refinement of aqueous extracts of Eucommiae Folium via

Process flow diagram of clarification and

integrated membrane process
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Table 1 Comparison of chemical compositions in aqueous

extracts of Eucommiae Folium
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Table 2 Chemical compositions of dried solids

i HU(mg-g ™)

F i "
Gl 8.84 7.31
G2 5.17 7.99
G3 4.95 5.84
G4 0.85 8.88
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Table 3 Solid contents of 118 types aqueous TCM extracts
TR & RO IME % S R R KE% [ 5 R U IME Y%
Ly 0.38 0.87 0.042
25 0.35 0.78 0.120
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Table 4 Mass balance analysis of chlorogenic acid in aqueous extracts of Eucommiae Folium via integrated membrane

process of clarification and refinement

- ‘ IR 4R SR IR il 4 2% TIRE IR %%%&/(Tg'g’l)
JF R (mgmL ™) RSD/% fi%E S
w1 0.139 0.42 191 7.28 7.31
w2 0.128 0.78 1.66 771 7.99
w3 0.036 1.29 0.68 5.29 5.84
W4 0.080 0.72 0.97 8.25 8.88
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Table 5 Mass balance analysis of proteins in aqueous extracts of Eucommiae Folium via integrated membrane process of

clarification and refinement

- ‘ KA R LR S % JFE%EP&'%E)ﬁJﬁ%éJ\%ﬁz/(mggﬂ)
JF R (mg mL ) RSD/% fE5E SERE
w1 0.171 3.82 1.91 8.95 8.84
W2 0.098 2.07 1.66 5.90 5.17
w3 0.040 1.92 0.68 5.88 4.95
w4 0.008 1.45 0.97 0.82 0.85
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