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Evaluation of membrane separation process of Xiangju Tablets extract based on
near-infrared spectrum technology
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Abstract: Objective The quantitative monitoring model of gallic acid, ellagic acid and luteolin in the membrane separation process
of Xiangju Tablets extract was established by near infrared spectrum (NIRS) combined with partial least-square (PLS). Methods A
total of 53 samples of filtrate separated by Xiangju Tablets membrane were collected, including 38 prediction sets and 15 validation
sets. The contents of gallic acid, ellagic acid and Iuteolin in all samples were determined by HPLC, and the near-infrared spectral data
were collected at the same time. The obtained spectral data and the content data of three chemical components were used to establish
a quantitative model by PLS regression analysis. Correlation coefficient of calibration (Rc), correlation coefficient of prediction (Rp),
root mean square error of calibration (RMSEC), root mean square error of prediction (RMSEP), and relative standard of errors of
prediction (RSEP) were used to evaluate the quantitative prediction model. Results The RMSEC of gallic acid, ellagic acid and
luteolin was 0.561, 1.256 and 0.342, respectively, and the Rc was 0.981, 0.992 and 0.986, respectively. The RMSEP was 0.557, 1.157
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and 0.367, respectively, and the Rp was 0.987, 0.994 and 0.979, respectively. The RSEP was 5.73%, 4.23% and 3.78%, respectively,

which were all less than 10%. Conclusion The established near-infrared quantitative model has good predictability and can be used

for the determination of component content and terminus judgment in the membrane separation process of Xiangju Tablets extract.

Key words: Xiangju Tablets; near-infrared spectrum; membrane separation; gallic acid; ellagic acid; luteolin
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Fig. 1 Schematic diagram of experimental process device
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Xiangju Tablets membrane separation filtrate test solution
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A-filtrate sample B-sample after membrane separation C-membrane separation retention liquid —a-micrograph of the filtrate sample

b-micrograph after membrane separation sample c-microscoph of the membrane separation retention liquid
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Fig.3 Membrane separation effects and micrographs of Xiangju Tablets extract (x 40)
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Fig. 4 Change curve of chemical composition content of

filtrate in membrane separation process
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Table 1 Statistical results of training set and prediction set data

R ET8/(ugmL™)

FAERR/ (ug-mL™)

AJRE R/ (ugmL™)

g — — —

BOME O EBOKME CPE bEE ROME BORME PO fedEE EBUME BOKE CPIE bREE
WIZEE  3.699 21930 13924 5393  5.624 41.579 25985 13.656  4.685 20370 16.510  3.492
TAE 7278 23.006 14.634 4948  8.567 44.466 28.144 13.148 10.618 20265 17.814  2.619
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Fig. 5 Original NIRS of membrane separation process
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PLS MR R IESE RN TIUIAE H (1) 225 (H A NIRS Tl
DUAE P AE OPE L 7. AR LLE H, NIRS Tl
HE5ZHERIE RIFMIEE, 3 MeEEBAT
Rc H Rp 35 KT 0.9, & TR BRACER AR B 5
f\) RMSEC %354 0.561. 1.256. 0.342; RMSEP %
BN 0.557. 1.157. 0.367, F AL RMSEC Al
RMSEP 8/ RN, I BB TR BACE M
RBEZ RSEP 7054 5.73%. 4.23%7H1 3.78%,

R2 TEEMLIEF A PLS HEAMEBERI T

Table 2 Effects of different spectral pretreatment methods on PLS model performance

WELTVE MERG BEERTH RMSEC/ugmL™) Rc RMSEP/(ug'mL ™) Rp RMSECV

RAW RETR
BAem
ARRE R
1D RETR
BAem
NGNS
2D RETR
BAem
NGNS
SG9 BETR
BAem
NS
SNV RETR
BAem
ENZE S S

B - T O B N NS R O R S I S R S S ¥ V)

0.551
1.456
1.105
0.867
4.815
1.689
0.967
2.474
1.754
2.156
2.353
1.695
0.530
1.472
0.397

0.989 0.494 0.989 0.554
0.988 2.115 0.973 2.413
0.938 0.658 0.933 1.254
0.973 0.605 0.984 0.941
0.872 3.755 0.891 3.241
0.854 1.191 0.895 1.342
0.966 0.711 0.978 0.941
0.966 3.687 0.882 3.848
0.843 1.269 0.897 1.481
0.835 1.565 0.894 2.241
0.969 3.067 0.942 4.120
0.853 0.947 0.861 1.355
0.990 0.557 0.986 0.624
0.981 3.751 0.913 2.249
0.992 0.467 0.979 0.421
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Fig. 6 Latent variable factors of different spectral

pretreatment methods
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Fig. 8 Comparisons of NIRS verification results with reference method results
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