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[ Abstract | Objective: To realize quality control of water extracting process, near-infrared ( NIR)
spectroscopy was used to establish a rapid quantitative analysis model for the content of gastrodin and total solid
content in the second water extracting process of Tianshu capsules, which could timely reflect its state. Method :
Samples of the second water extracting process of Tianshu capsules were collected, after rejection of abnormal
samples, pretreatment of spectra and choice of corresponding wave band, multivariate calibration models were
respectively established by partial least squares ( PLS) algorithm between spectra and the content of gastrodin or
total solid content. Samples in the concentrating process, which did not participate in modeling were used to test
performance of models. Result; Correlation coefficients of the content of gastrodin and total solid content were
0.968 0 and 0.977 2; predicted coefficients of them were 0.965 9 and 0.978 6, root mean square error of
calibration (RMSEC) were 4. 686 and 0. 053, root mean square error of prediction ( RMSEP) were 3. 698 and
0.034, and the relative standard errors of predictions ( RSEP) were 4.85% and 3.07% , respectively.
Conclusion; The method mentioned above is proved to be convenient, rapid, accurate and applicable for fast
analysis and monitoring of active components in the second water extraction process of Tianshu capsules.

[ Key words ] near-infrared spectroscopy; Tianshu capsules; water extraction; gastrodin; total

solid content
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2 AEEER
2.1 MERWCAE MR A E AR SE PR A 7, SRR I
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HORE 1 IR B AR HUAS o, 2 0 S HORE 5 ok, el 4 8
LXK (17 AS/41E, 3 136 A ) FF i AT T 8 7 5 COE
BEAL T HEU (2 17 AS) #5 F TREAY R IE
2.2 NIRGIERE  FIRAMT R NIR SGiE 5
BrASCR AL S D6 o e Gl F [ 1 100 ~
2 300 nm, ¥ K # f 2 nm, £ 5 300 K, O R 2
mm , K0 7 2R 37 5, B REACR AR 3 7K NIR K5,
O BHEAE N HEA R
2.3 FEEMNE EE2.1 RS A, B
T T ZH A ZE AL, FRE, AR (105 °C) 4t
T E RO T, T
2.4 RIREME e
2.4.1 {4 3% %} Phenomenex Luna C, {f jif fi
(4.6 mm x4.6 mm,5 pm) , i 3 F #§E-0. 1% B R
KW (3:97) 33 1.0 mL-min ', #ERE & 10 ulL,
Rz 1 221 nm, #E7E 30 C .

2.4.2 XF BRI AR B PR IBUK PR 3R 0T 1R

3, SIS AE R 50 mg- LAY, IS .
2.4.3 (R BB HI S B2, 1 WU ARSI
F 12 000 r-min "' B> 5 min, 3 0.45 pm LUk
i, RS
2.4.4 KMEXRRELHE FERBORREE &, I
AR 301.5 mg- L7 g £ . RS 25 T HRUA A5 T
0.5,2,4,8,10 mL, & F 10 mL &, N i 20 A5
BB 555, 7 2. 4.1 K (A58 4 0 & , DL
VR B bR W TR AR AR A A R Y =
18.096X +23. 139(R> =0.999 8) , 4k P [ 15. 08 ~
301.50 mg-L~',
2.5 G RCHE Ak BRI R R R IEAY AE X T AT Ak
JCIE AT R H AU B BR G TE R AR T A B O ik
filt I, 36 58 e A 1 U B, 328 ARG i/ A ik A i)
SER PR R S B 2 N8 bR S T 2 A B8 1)
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FE(R®) B IE Y 7 22 (RMSEC) |, 28 B3 3iE ) )7
22 (RMSEV) 48 #5 08 fk 2 455 2 5, LA 1000 4 A ¢
FH(RY) , WU 34 5 22 (RMSEP) , B0 AH X fi 22
(RSEP) 2 38 b5 PF- v A5 78 XF 150 30 4 5 390 0 28 2% 19
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Explanation for outliter of rapid quantitative analysis model of Tianshu capsules
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Table 1 Choice of pretreatment method of Tianshu capsules
F R e IF 4 2 H B UF 4 A1 A R S T 45 SR
AR SH AL B 7
/A R? RMSEC R? RMSECV R? RMSEP RSEP
PSS JE IR 10 0.965 5 4.845 0.942 0 6.332 0.963 6 3. 869 5.38
S (5 ) 10 0.968 0 4.686 0.940 4 6.442 0.965 9 3.698 4.85
— B S8 8 0.968 1 4.727 0.905 4 8.209 0.859 5 7.020 9. 66
— I SE 9 W 9 0.966 0 4.634 0.926 8 6.865 0.859 7 6.914 9.33
ST ' 4 0.903 4 9.259 0.693 5 16.627 0.806 2 11.762 17.00
TSR -9 T 7 0.930 2 7.430 0.855 1 10.796 0.744 7 9.3888 13.04
o o IE 45 7% 1 A OE 9 0.965 4 4.830 0.9516 5.759 0.9539 4.349 5.81
o o Ak Ak 2 11 0.953 5 6.428 0.918 0 8.598 0.969 9 3.364 4.85
Baseline 10 0.965 2 4.824 0.937 6 6.517 0.960 5 4.103 5.22
o [ JEL R ' i 11 0.9770 0.0535  0.967 4 0.0642  0.9720 0.041 3 3.78
(5 ) 10 0.979 1 0.0510  0.9699 0.0617  0.9719 0.041 7 3.81
— W S5 8 0.968 1 0.0628  0.906 6 0.1083  0.900 4 0.074 4 7.85
— S +9 SN 9 0.966 8 0.0637  0.920 4 0.0995  0.9554 0.053 5 5.66
B S5 4 0.930 2 0.0925 0.7314 0.1829  0.860 2 0.0920 8.91
TS 9 SO 7 0.921 7 0.0983  0.8398 0.1418 0.8175 0.101 6 8.89
o 7 TE 245 748 K OE 9 0.9779 0.0520 0.9653 0.0658  0.964 1 0.046 7 4.09
Al 4k 3 10 0.977 2 0.0525 0.9543 0.0749  0.978 6 0.034 3 3.07
Baseline 10 0.978 1 0.0518  0.9617 0.0690  0.970 1 0.0419 3.61
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Table 2 Choice of different regions of spectrum of Tianshu capsules

Ak BT 5 0 S Al O e R B, W AR 2
ZORRWIRRRR & R A& [ el g By
AR, 1900 ~2 050 nm i B T A5 R 2R

B R U B E Y e IE 4 PN AN S HIR A R 5 T 0 24 SR

/nm /A R? RMSEC R? RMSECV R? RMSEP RSEP

KRR 1100 ~2 300 10 0. 968 0 4. 686 0. 940 4 6. 442 0. 965 9 3.698 4.85
1 100 ~ 1 400 9 0.944 6 6.117 0.924 6 7.200 0.890 6 7.203 10.59

1 400 ~1 500 5 0.907 8 8. 482 0.896 3 9. 088 0.847 8 11.147 17.76

1 400 ~1 900 9 0.917 7 7. 804 0.878 3 9.570 0. 864 4 9.325 14.51

1 500 ~1 900 8 0. 900 2 8.565 0.857 3 10. 325 0.7815 9.493 13.93

1 900 ~2 050 6 0.7155 15. 894 0.642 7 17. 950 0. 806 2 16.828 26. 16

1 900 ~2 300 6 0.8117 12. 875 0.783 1 13.933 0.540 8 14.295 22.85

2 050 ~2 300 5 0.803 1 12. 489 0.774 7 13.473 0.434 4 14.210 22.18

2 [ 1 100 ~2 300 10 0.977 2 0.053 0.954 3 0. 075 0.978 6 0. 034 3.07
1 100 ~ 1 400 12 0.953 4 0.076 0.904 3 0.110 0.911 0 0.074 6.27

1 400 ~1 500 5 0.752 8 0.174 0.733 2 0.182 0. 760 2 0. 141 14. 83

1 400 ~ 1 900 10 0.955 8 0.073 0.918 5 0. 100 0.868 6 0. 094 9.45

1500 ~1 900 9 0.957 1 0.073 0.934 8 0.091 0.874 7 0. 098 10.79

1900 ~2 050 3 0. 658 7 0. 207 0.633 8 0.216 0.362 8 0. 207 22.48

1 900 ~2 300 7 0.769 1 0.171 0.684 6 0.201 0.688 9 0.153 17.48

2 050 ~2 300 6 0.700 6 0.194 0. 646 2 0.213 0.578 2 0. 164 17. 80
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Fig. 2 Linear regression of model of Tianshu capsules
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