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Abstract; Medicinal plants are the resources of traditional Chinese medicines (TCM), and selecting appropriate culti-
vation method is conductive to guarantee the quality of TCM from the source. In this research, in order to select optimal
cultivation method for the Gentiana rigescens, Fourier transform infrared (FTIR) spectroscopy combined with chemomet-
rics was used for analyzing the G. rigescens which were cultivated through sowing in drill, broadcast sowing, transplan-

ting after root pruning, cutting and transplanting after pruning. The results were as follows; (1) Original FTIR spectra of
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G. rigescens from different cultivation methods had some differences in shape, position and intensity of peak. After pre-
processed with the wavelet denoising, the spectral data were analyzed by partial least squares discriminant analysis
(PLS-DA), and samples with different cultivation methods could be distinguished well. The results of PLS-DA demon-
strated that samples with the same cultivation method could be grouped well. It suggested that the difference between
chemical constituents and content of G. rigescens with the same cultivation method were relatively low. The G. rigescens
through sowing (sowing in drill and broadcast sowing) were relatively close, so were the G. rigescens through transplan-
ting (root pruning, cutting and pruning) . However, samples by sowing were far from that of transplanting. It showed that
cultivation method influence the accumulation of chemical constituents of G. rigescens. (2) The total content of four main
components in G. rigescens was decreased in the order of pruning, root pruning, broadcast sowing, sowing in drill and
cutting, and was significantly higher in samples through pruning than that of others except for root pruning ( P <
0.05). The G. rigescens through pruning could obtain optimum quality. (3) Based on the reference data performed by
liquid chromatography, orthogonal signal correction-partial least squares (OSC-PLS) models were established for predic-
ting the content of gentiopicroside, loganic acid, swertiamarin and sweroside in G. rigescens from different cultivation
methods. Both of the determination coefficients (R*) of calibration and validation sets were above 0.90, root mean
square error of estimation (RMSEE) , root mean squared error of cross-validation (RMSECV) and RMSEP were below
1.65. Tt demonstrated that the models showed good linear correlation and prediction accuracy. It provides the reference for
the popularization and application of infrared spectroscopy in the field of TCM.

Key words: Fourier transform infrared spectroscopy, partial least squares discriminant analysis, orthogonal signal cor-

rection-partial least squares, cultivation methods, Gentiana rigescens
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Table 1 Information of samples
B Jr %5 AR b PR 5 5
Cultivation method Code Number of samples Treatment
B IG 7 BEAER T a WHRERZRRER R E R
Root pruning Removing the needless roots from 1-year-old plants and reserving the main root
for transplanting
DAL Iz 4 WEAERK 1 a BIHRRE RIS R B
Pruning Transplanting after removing some branches from 1-year-old plants
ERil QC 9 ROAK 3 a bk BB R AT
Cutting Collecting thick lignification branches from 3-year-old plants for cutting
b€ SB 4 kSR G
Broadcast Uniform broadcast sowing
EST TB 5 T2 59 WS A b

Sowing in drill

Uniform sowing in line
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Fig. 1 FTIR spectra of Gentiana rigescens from

different cultivation methods
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Fig. 2 PLS-DA score plot of Gentiana rigescens from

different cultivation methods
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Fig. 3 Chromatogram of standard and sample
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Table 2 Average content of four main components in different cultivation methods (mg - g")

BT 95 LA IR T3ty Bt JeAREA JERes s
Cultivation method No. Loganic acid Swertiamarin Sweroside Gentiopicroside Total content
4R Root pruning JG 3.18+2.39ab 0.93+0.17a 0.50+0.24a 34.78+2.96ab 39.39+5.22ab
B4 Pruning 1z 4.24+2.05a 0.69+0.05a 0.12+0.03b 39.20+0.57a 44.25+2.52a
FH Cutting QC 1.06+0.54¢ 1.01+£0.60a 0.20+0.05ab 26.88+4.47¢ 29.16+4.88¢
% Broadcast SB 2.02+0.13be 0.90+0.16a 0.16+0.13b 31.53+0.87bc 34.61+1.08be
254% Sowing in drill B 1.73+0.59bc 0.76+0.08a 0.24+0.19ab 29.95+4.96bc 32.68+5.64¢

T F—FIR /NG PR R — i & AN R 7 X 22 5 B3 (P<0.05)

Note: Different lowercase letters in the same column mean significant differences of the same content of each component among different cultivation methods (P<0.05).
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4 OSC-PLS HEAL T2
Fig. 4 Predicting results of OSC-PLS model
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