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Application of Near-infrared Spectroscopy on Concentration Process of Gardeniae
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[ Abstract ] Objective: To truly realize quality control of concentration process of Gardeniae Fructus
extracting solution, near-infrared spectroscopy ( NIR) was used to establish a rapid quantitative analysis model for
contents of chlorogenic acid and geniposide, total solid content and density during concentrating process of
Gardeniae Fructus extracting solution, which could real-timely reflect its state. Method: Concentration solution
samples of Gardeniae Fructus extracting solution in the workshop were collected and on-line NIR were acquired
simultaneously. After rejection of abnormal samples, pretreatment of spectra and choice of the corresponding wave
band, the multivariate calibration models were respectively established using partial least square method ( PLS)

between spectra and chlorogenic acid content, geniposide content, total solid content and density, then these

#9] 20151030(009)
B] EZR“EKFZOH "R E KL (20132X09402203 )
1’E%] 27 R, NF R T 5 FF &, Tel : 15961398320 , E-mail : 15961398320@ 163. com

[T
[(£&
[%—
[ERAMEE] ", W BT S P TR, AR P 25387 25 1 58 5 9F &, Tel :0518-81152367 , E-mail : kanionlunwen@ 163. com



5522 55 12 ) FEXEAFFEHRE Vol. 22, No. 12
2016 4= 6 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2016

models were measured by reference method, which could be used to predicte unknown samples. Result:
Correlation coefficients of contents of chlorogenic acid and geniposide, total solid content and density in calibration
set were 0.990 5, 0.994 3, 0.986 2 and 0.987 9; correlation coefficients in validation set were 0.987 2,
0.992 5,0.981 6 and 0.982 3; root mean square errors of cross-valibration (RMSECV) were 0. 112, 0.368,
0. 148 and 0.013, root mean square error of prediction ( RMSEP) were 0.181, 0.302, 0.128 and 0.016,
respectively. Relative standard errors of predictions ( RSEP) were lower than 6. 0% , which can satisfy the quality
control standard in production process of traditional Chinese medicine. Conclusion; The method is simple,
accurate, reliable and applicable for fast analysis and monitoring of contents of chlorogenic acid and geniposide,

total solid content and density in concentration process of Gardeniae Fructus extracting solution from Reduning

injection.
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Fig. 1 Bypass installation diagram of monitoring points of

concentration tank
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Fig. 2 Near-infrared spectra of samples in concentration process of

Gardeniae Fructus extracting solution
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Table 1 Distribution of chlorogenic acid content, geniposide
content, total solid content and density in Gardeniae Fructus

extracting solution

o éﬁ)ﬁmﬁ*] &ﬁ%ﬁ] lﬁlﬁiil /r‘ﬁxfr%%‘{%
/mg-g /mg-g /mg*g /g+mL
2150601 0.472 ~2.941  14.51 ~62.25 50.39 ~310.5 0.815 ~1.052
7150602 0.540 ~2.521 15.57 ~61.79  51.64 ~300.5 0.792 ~1.015
2150605  0.552 ~1.984 14.53 ~57.50 49.78 ~298.4 0.825 ~1.017
2150606 0.457 ~2.364 11.29 ~60.82 52.63 ~326.4 0.815 ~0. 994
2150611 0.407 ~2.509 11.62 ~60.49 51.68 ~290.1 0.851 ~1.081
2150612 0.651 ~2.495 11.96 ~68.73  53.91 ~290.2 0.840 ~ 1. 038
2150613 0.494 ~2.193  13.79 ~63.71 56.15~342.1 0.816 ~1.000
2150703 0.493 ~2.630 15.52 ~69.14  46.31 ~312.5 0.817 ~1.064
2150704 0.600 ~2.642 12.16 ~54.49 50.39 ~346.8 0.813 ~1.053
2150705 0.511 ~2.540 15.13 ~57.49 51.97 ~319.8 0.837 ~1.079
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Fig. 3 Distribution between truth-value and deviation of chlorogenic acid content( A ) , geniposide content ( B) , total solid content( C) and

density (D) of Gardeniae Fructus extracting solution
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Table 2 Effects of different pretreatment on » and RMSECY for chlorogenic acid content, geniposide content, total solid content and density in

PLS calibration model

S5 R e F Filg AR X %5
i 4k 7y 5K,
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Je i Ak R 0.987 0.014 0 0.378 0.978 0.178 0.981 0.015
— B S % + MSC 0. 990 0. 137 0 0.377 0.970 0.181 0. 980 0.015
— S8 + SNV 0.989 0. 137 0. 0. 380 0. 983 0.171 0. 965 0.019
— B S5 0. 990 0.128 0 0.370 0. 985 0.152 0.978 0.015
—Br SR+ Wk K EHLK 0.980 0.015 0 0.379 0. 980 0.176 0.978 0.015
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Table 3 Influence of NIR spectra wavelength ranges on r and RMSRCYV for chlorogenic acid content, geniposide content, total solid content

and density in PLS calibration model

o R EARR [] F hE AT % B
B /em !
r RMSECV r RMSECV r RMSECV r RMSECV
6 101.8 ~5 450.0 0.986 0. 144 0.992 0. 368 0.983 0. 158 0. 985 0.016
7 501.9 ~5 450.0 0.983 0. 151 0.991 0.371 0. 980 0.172 0.983 0.016
7501.9 ~6 097.9 0.981 0.159 0.980 0.394 0.974 0.193 0.988 0.016
9 403.4 ~6 097.9 0.978 0. 164 0.988 0.378 0.980 0.181 0.979 0.017
9 403.4 ~5 450.0 0. 985 0. 148 0.980 0.382 0.982 0. 167 0.981 0.017
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Fig. 4 Linear correlation between truth-value and predicted value of chlorogenic acid content ( A) ,geniposide content ( B) , total solid content

(C) and density (D) in calibration set

2.9 REAIGIGUE T A ST A0 BT Y G 56 UE A RE
(#it5 2150602 ) 47 FU , o H NIR Stk 5 A 2. 8. 4
TT T o e A AR o 5 SR 2 IR RN MG T N i )
B A R B W 4R - 4 i R 0.987 2,
0.992 5,0.981 6,0.982 3; RMSEP 4 % 0. 181,
0.302,0.128,0.016; RSEP 4} % 4 5.7% ,4.4%
5.5% ,1.4% . VLB ST Y PLS BB AE R , BE 05k 2
Hp 24 S R AR i R R S A A B ORGSR

2,10 MERIE G PR X R AR S HEAT 6
B T AROLIE S AR b R AT A T, 45 5R W
4, L% R AIAE 14 o 0 0 T R VT 6 IR
T 45 56 RSD 3 <2.0% , i ] 8 37 1 #6780 45 o
T e T HE
3 g

HATE AR NIR 5] 2] 25 248 7= T2 #& 1Y
SCHRARE (A R A Ay B Lk 5T, OF R ELIE

- 5.



22 B 12 ]
2016 4£ 6 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.22 ,No. 12
Jun. ,2016

x4 HEEE—RFRIGEHER 6 XEH LA B
Table 4  Predicted results of one sample of Gardeniae Fructus

extracting solution scanned six times by PLS model

B WER R M&R M
2/ /mg-g ! /mg-g ! /mg-g ! /g-mlL ™!
1 1. 181 30. 12 127.8 0. 892
2 1. 194 30.90 126.5 0. 890
3 1. 190 29.37 128.0 0.903
4 1. 181 29.17 129.7 0. 869
5 1.180 31. 84 124.0 0. 880
6 1.201 30. 46 126. 1 0. 880
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