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Study on concentrating process of Lvjiao Buxue Granule by near infrared spectroscopy
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Abstract: Objective To establish rapid quantitative analysis models of multiple indicators for quality control in the concentrating
process of Lvjiao Buxue Granule (LBG) by means of near infrared spectroscopy (NIRS). Methods The solid content (SC), total
polysaccharides concentration (TPC), and ferulic acid concentration (FAC) were determined by weighing method, phenol-sulfuric
acid method, and HPLC method, respectively. Calibration models of them were established with partial least squares regression
(PLSR) method. The established models were applied to predicting the unknown samples for testing the performance of the models.
Results The correlation coefficients (r) of SC, TPC, and FAC were all above 0.945 0. The root mean square error in calibration
(RMSEC) and root mean square error in prediction (RMSEP) were very close, and the relative standard errors of predictions (RSEP)
were all less than 10%, indicating that the models predicted and performed well. Conclusion NIRS technique combined with chemo
metrics can provide a novel efficient and environmental approach for the fast simultaneous determination of key quality indicators
friendly, and have the potential application value in the concentration process of LBG.

Key words: near infrared spectroscopy technique; Lvjiao Buxue Granule; concentrating process; partial least squares regression; solid
content; total polysaccharides; ferulic acid
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Table 1 Sample information about six batches of LBG

FE ALK HUREIS 8] FE i i '
% 1R 2015-11-16 15111601~15111611
2B 2 AR 2015-11-30 15113001~15113011
2B 3 AR 2015-12-16 15121601~15121611
5 4 fAEE 2015-12-28 15122801~15122811
55 5 #AE 2016-01-10 16011001~16011011
26 6 HAT 2016-01-22 16012201~16012211

2 HEE4%R
2.1 NIRS %&

LBG k4 Fidt#E 6 h, MibE (0 min) JT
GHORE, 530 min B L FEAL, 29 11 MRS, 3
KAE 6 HLIRGE I AE N . EE REES M WG
Pk Absorbance, F1HVEF Y 4 000~12 000
em™, HRECN 32 W, R 8em . LT
FAGELRE, DB ASLH.

22 EEERNE

BT e e GES: 2 YOFRE TR 22 53/
T 5 mg I L (Xo) » K% ML LBG ¥R 46 2 mL
B RIEH T, MERERE (XD, BT
105 CHE5 h, HUHHETEES A 30 min, FOE
i, PR L h, BOETTRE (X)), FUEZE
st 5mg UL EF ke BT R, HRERNT 5
mg.o A D (15T B, THERC AR S I ) [

[i] 1% £ = (X3 — X )/ (X1 — Xo)

23 FEA-RERENERSHEE

231 fEmndls T LBG WA H
2K M BE 5000 1%, #RJ5 LA 13 000 r/min g 18 25 L
10 min, H BiEW, AL R

2.3.2 ORI EIE  ORTEIR TR E E T
IR %8 10.35 mg, & 100 mL &I, b
KRR R ZIE, #25), W43 103.5 pg/mL (1)
A 25 B 0T L A

233 Rl HBBAE R R 6 mL
FA KM T 100 mL EHEH, MK ER 2L,
RI75 6% A1} K K o

2.3.4 MERRFELE Ry E S ICH O IR
0.1. 0.2. 0.4. 05. 0.6. 0.8. 1.0 mL, & T
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I AR RAFERIEL R,
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R, A, e
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TR E 0.8 mL/min; FE35 30 °C; R K 316 nm;
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Fig. 1 Time evolution of SC (A), TPC (B), and FAC (C) in
different batches of LBG concentrating processes
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distance
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Table 1 Effect of different pretreatments on models
EiELES Fe AL Ty vk W B /em™ r RMSEC RMSEP  FACTORS
[ % NORRIS FiF +—Fr $#+MSC  5850~5985 09670 21901 25372 4
NORRIS ~Fi 5850~5978 09638 25213 23125 3
S-G VT IEP 5445~5847 0.9669 24736 24213 5
—Fr 2 5557~5615 09213 36817 3.6601 3
MSC 5457~5843 09540 2.8419  3.1294 4
ISES Vrin=e7:3i 3 NORRIS g+ —r S8 +MSC  5847~5982 09516  0.0576  0.0721 5
NORRIS & 7482~8280 0.9373 00653  0.0525 3
S-G VT IEP 5445~5847 0.9495 0.0588  0.0453 6
—Fr 2 5469~5496 09144 0.0766  0.0839 6
MSC 5457~5847 0.8812 00886  0.0892 2
o] 20 2 S A S NORRIS FiF+—fr $#+MSC  5847~5982 09769 94023  9.7104 6
NORRIS & 5847~5974 09698 10.7091 10.0013 4
S-G Vi IEd 5445~5847 09755 9.6833  9.8702 5
—Fr2 5546~5758 09758  9.6302  9.7219 4
MSC 5457~5843 09332 158132 142171 2
%2 RMHRE PLSR BRI B &ZIFMIERF
Table 2 Statistics of PLSR models in unknown sample set
WRAGTRbR r RMSEP  RSEP/%
2 0.9533 6.260 7 3.98
ISES Vrin=e731 3 0.9195 0.146 1 9.78
P I AR S 0.9752 9.9817 453
° S R ATRE A 0t 34 2 B R R T R
FUEIREIX 3 AN HRAR I T AL -
- 3 it
(245 ) 2015 4R RIS R LBG (1
AR, (FE S T ORI LBG W4T i Hh 2 1S
F R IR 5 q% . F HPLC-ELSD vEPATG s, i
PAA A B B A AT i
16 LA R- 2R 0 2 2 B5I), (T LBG Wi
100 00 o000 10000 Wrh 2R LR R, Sk 2RI, BTk
viem ™ TR 5 000 fi5, FF HAEFE S REAT S NI,
3 IREFEMBIRIASIE (A) FIRLBRHIEIEE (B) A 0.1 mL RS, XFEEA SR UEIITE ) LBG

Fig. 3 Raw NIR spectra (A) and spectra treated by MSC, first
derivative, and Norris smoothing (B) of concentrated samples
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IRFEI e A, S i b, feak H MSCH—Fr
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Fig. 4 Evolution of SC (A), TPC (B), and FAC (C) during concentrating process of LBG
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