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Analysis of volatile compounds of raw and processing Polygalae Radix based on
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Abstract: Objective To obtain the characteristics and changing patterns of volatile compounds in raw and processing Yuanzhi
(Polygalae Radix). Methods Headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS) was used for the
determination of volatile compounds in Polygala Radix (PT), Polygala Cortex (PTT), honey-stir-baked Polygala Cortex (PTH), and
liquorice-stir-boiled Polygala Cortex (PTG), and the HS-GC-IMS fingerprints were constructed. VOCal software was used to analyze
qualitatively and quantitatively the detected constituents, and the samples were used for the identification and differentiation analyses
with the application of principal component analysis (PCA), partial least squares-discriminant analysis (PLS-DA), and clustering heat
maps. Results The HS-GC-IMS fingerprint of raw and processing Polygalae Radix was successfully constructed, a total of 45
volatile compounds were detected, and 41 volatile compounds were qualitatively identified. The fingerprints of the four groups were
similar in overall profile, and the relative contents within the groups were close, but there were significant differences between the
groups. Clustering heat map analysis clustered the samples into two clusters, PT alone, PTT, PTH, and PTG into one cluster. PCA
and PLS-DA method results demonstrated obvious distinction between the PT, PTT, PTH, and PTG. Sixteen constituents, such as
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Heptanal M and Heptanal D could be used as key factors for variety identification and quality differentiation. Conclusion The

HS-GC-IMS fingerprint can be used to identify and evaluate the types and differences of volatile organic compounds between raw

and Polygalae Radix, which provides scientific basis for their quality evaluation and clinical application.

Key words: Polygalae Radix; processing; headspace-gas chromatography-ion mobility spectrometry; volatile organic compounds;

heptanal M; heptanal D
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Fig. 1 HS-GC-IMS three-dimensional diagram of raw and processing Polygalae Radix
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Fig. 2 HS-GC-IMS diagram plots of raw and processing Polygalae Radix
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Fig. 3 Difference HS-GC-IMS diagram plots of raw and processing Polygalae Radix
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Table 1 Identification of volatile compounds in raw and processing Polygalae Radix

KA EY CAS 5 S AN T RE R w/s IEBES[E/ms
fEds  ZFE (ethanol) C64175 C2HeO 46.1 491.0 101.034  1.047 68
1-IK4%5-3-1 (1-penten-3-ol) 616251 CsH100 86.1 6332 149.743  0.945 46
FI%EE M (isopentyl alcohol M) C123513 CsH120 88.1 761.7 228.857  1.24542
SN D Cisopentyl alcohol D) C123513 CsH120 88.1 754.6 222947  1.38905
SN T (isopentyl alcohol T) C123513 CsH120 88.1 755.6 223741  1.489 14
1-K % M (1-pentanol M) C71410 CsH120 88.1 785.4 249.862  1.249 92
1-& % D (1-pentanol D) C71410 CsH120 88.1 782.9 247.620  1.506 59
2% IETE M (butanal M) C123728 C4HsO 72.1 586.0 131.398  1.11339
IETE D (butanal D) C123728 C4Hs0 72.1 586.0 131.398  1.28307
2-FE PR (2-methyl-2-propenal ) (78853 C4HsO 70.1 588.0 132.161  1.21692
2-FEE T (2-methylbutanal ) C96173 CsHi00 86.1 668.1 164936  1.40163
KB M (pentanal M) C110623 CsHi00 86.1 707.4 187.106  1.18559
[ D (pentanal D) C110623 CsHi00 86.1 708.9 188.191  1.42179
IECE M (hexanal M) 66251 CsHi120 100.2 804.7 267.882  1.254 48
IEC# D (hexanal D) 66251 CsH120 100.2 804.4 267.597 135947
IEC T (hexanal T) 66251 CsH120 100.2 803.5 266.797 155818
Bl M (heptanal M) Cl111717 C7H140 114.2 910.7 394.691  1.33078
Bl D C(heptanal D) Cl111717 C7H140 114.2 910.5 394.424  1.43156
(E)-2-FE)#% [2-heptenal () M] 18829555 C7H120 112.2 972.6 501.528  1.25278
B (benzaldehyde) C100527 C7HsO 106.1 986.8 529.746  1.15225
W% (octanal M) C124130 CsHi60 128.2 10232 597.560  1.40502
T8 (n-nonanal M) C124196 CoHi50 142.2 11092 780.586  1.47288
Fi2%  NER (2-propanone) C67641 C3HsO 58.1 5226 110268  1.11547
2-FEfli M (2-heptanone M) C110430 C7H140 114.2 901.0 380.197  1.26152
2-J3Efi D (2-heptanone D) C110430 C7H140 114.2 900.0 378.772  1.624 74
3-$23£-2-T W (3-hydroxy-2-butanone)  C513860 C4Hs02 88.1 739.1 210.448  1.330 00
BRI 2- R (2-pentylfuran) C3777693 CoH140 138.2 1007.6 569.341  1.25436
G2 WS Cacrylonitrile) C107131 CsHaN 53.1 5358 114376  1.089 20
4-FFEEM: (4-methyl-thiazole) 693958 C4HsNS 99.2 781.5 246304  1.05253
B2 BEERZBE M Cethyl acetate M) C141786 C4Hs0: 88.1 625.6 146.616  1.094 61
MW 2.6 D (ethyl acetate D) C141786 C4Hs0:2 88.1 624.1 146.030  1.33449
CHR S M (methyl hexanoate M) C106707 C7H1402 130.2 935.4 434.260 1.28523
CHR S D (methyl hexanoate D) C106707 C7H1402 130.2 934.7 433.139 1.670 91
C R .l (ethyl hexanoate) C123660 CsHi602 144.2 1020.3 592.289 1.337 84
2-FIETRR TS (butyl-2-methylbutanoate) ~ C15706737 CoHi502 158.2 10382 626.005 137644
KRB I (methyl salicylate) C119368 CsHsO3 152.1 11784 967714  1.19492
Mg 2-Z BRI (2-acetylpyrrole) C1072839 CsH/NO 109.1 1043.1 635.629  1.102 58
BRikd) T HEERRE (butyl sulfide) (544401 CsHisS 146.3 1060.5 670935  1.294 69
BE L4 HOH M (1,4-dioxane M) C123911 C4Hs0: 88.1 708.0 187.594  1.11195
1,4- 45 ¥ D (1,4-dioxane D) C123911 C4Hs0: 88.1 701.0 182763  1.326 93
Bl 1,8-4 % (1,8-cineole) C470826 CioHi50 1543 1049.1 647.595  1.290 41
K¥EE 1 * * 0 614.7 142291  1.29091
2 * * 0 668.1 164909  1.308 80
3 * * 0 903.0 383.122  1.509 88
4 * * 0 1013.9 580.530  1.20323

M-BfR, D-ZRK, *REM.

M-monomer; D-dimer; *-unclassified.
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