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Abstract: Objective To establish the fingerprint of volatile organic compounds in Bletilla striata decoction pieces and its common
counterfeit decoction pieces based on gas chromatography-ion mobility spectroscopy (GC-IMS), and explore a new method for rapid
identification of B. striata. Methods Taking the common counterfeit products Polygonatum odoratum decoction pieces as an
example, the volatile organic compounds (VOCs) in B. striata and P. odoratum decoction pieces were detected based on GC-IMS.
The differences of VOCs in the two kinds of decoction pieces were compared by the intuitive method and fingerprinting method, and
a qualitative analysis was carried out to identify these volatile organic compounds. Then, a variety of identification models were
established based on the differential peak screened by fingerprint to evaluate the feasibility of GC-IMS technology for rapid
authenticity identification of B. striata decoction pieces. Finally, the differential marker was screened according to the variable
importance projection (VIP) and P-value of the orthogonal partial least-squares discrimination analysis (OPLS-DA) model. Results
Through preliminary analysis, it can be observed that the peak intensity of VOCs in two kinds of decoction pieces has a certain
difference. Combined with fingerprint, it was found that there were 53 and 38 characteristic VOCs in B. striata and P. odoratum,
respectively. The classification model was established with the selected differential peak volume as a variable. It was found that the
accuracy of the OPLS-DA and K-Nearest Neighbor model was 100%. Finally, according to the VIP value and P-value, 21 kinds of
differential markers such as 4-methyl-2-pentanone (dimer) were determined for rapid identification of two kinds of decoction pieces,
and a new method for rapid identification of B. striata and P. odoratum was proposed based on the differential markers. Conclusion
The VOCs of B. striata decoction pieces and P. odoratum decoction pieces can be rapidly detected based on GC-IMS. By comparing
the differences of VOCs, and combined with chemometrics methods, the rapid and accurate identification of B. striata decoction
pieces and P. odoratum decoction pieces can be realized, which can provide a new idea for the rapid quality evaluation of B. striata
decoction pieces.
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Fig.2 GC-IMS diagram plots of B. striata decoction pieces (A) and P. odoratum decoction pieces (B)
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x2 SHEBTIBLEEMER
Table 2 Qualitative results of GC-IMS diagram plots
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42 4-$35£-2,5-— HFE-3QH)WRIEE (=) (3658773  Ce¢HsO: 10605 428282 1.599 1 326.63  174.36
43 2- LR IE-1-IE IRk (F) (85213225  CeHoNO  921.5  280.290 1.1232 764.60  812.66
44 LG C67641 C3HeO 468.8 123.110 1.1203 357073 4161.74
45 FH 3 B A7 C110930 CsHi140 986.5 341.482 1.168 6 618.57  338.51
46 23-T " C431038 C4He02 5525 134.228 1.178 3 492.16  282.50
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49 2,3- 1% i 600146 CsHs0: 696.8 168.676 1.228 4 199.10  273.12
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53 WE RER 503742 CsHi002 8589 239.333 1.4852 7154 122.36
54 7% C64197 C2H402 611.6 147.166 1.150 4 7599  52.66
55 iRk 14 E () C470677 CioHisO  1023.7 377.609 13139 19237 292.58
56 LA-#E &R (2D C470677 CioHisO 10229 376.595 1.727 4 276.62  291.32
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60 MEMEYS  4-FBEmEN: 693958 C4HsNS 790.2  203.995 13587  4802.69 4590.74
61 BRI 2- R HERk IR C3777693  CoH140 982.6 337.594 1.246 8 713.60  662.35

WEATRH <7 A0« S RIROR HRAR A R, WA BURRE S T S E

In the compound name, “mono” and “di” respectively represent their monomers and dimers, and the peak volume is the average value of the sample.
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3 BRRAMEARAOELEENIESEL

Fig.3 Fingerprint chromatogram of volatile organic compounds in B. striata decoction pieces and P. odoratum decoction
pieces
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4 BRRRMEARAELMEASERIENS TG HRE

Fig.4 Multivariate statistical analysis of difference peaks of volatile components in B. striata decoction pieces and P. odoratum

decoction pieces
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