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Abstract: Objective To explore the differences in color and odor of Stellera chamaejasme (SC) before and after vinegar processing,
and provide a scientific foundation for the quality assessment of SC and its vinegar-processed products. Methods Using raw and
vinegar-processed SC as the research objects, the chromaticity values were measured with a spectrophotometer, and the volatile organic
compounds were determined by gas chromatography-ion mobility spectrometry (GC-IMS). The differences in color and odor of SC

before and after vinegar processing were systematically compared through multiple statistical approaches, including the #-test,
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similarity evaluation, principal component analysis (PCA), hierarchical cluster analysis (HCA), orthogonal partial least squares-
discriminant analysis (OPLS-DA), and variable importance projection (VIP) analysis. Results After vinegar processing, the lightness
value (L") and total chromaticity value (E) of SC significantly decreased (P < 0.01), while the red-green value (a”) and yellow-blue
value (b") significantly increased (P < 0.05, 0.01, respectively), and the color transformed from light yellow to reddish-brown. A total
of 51 volatile organic compounds were identified by GC-IMS, including aldehydes, alcohols, esters, ketones, etc. The relative content
of acid components rose from 15.65% to 50.51%, and the content of esters increased from 5.38% to 6.18%, while alcohols, aldehydes,
aromatic hydrocarbons, etc. significantly decreased (P < 0.01). Multivariate statistical analyses demonstrated that there were significant
differences between raw and vinegar-processed SC. Both PCA, HCA, and OPLS-DA could classify raw and vinegar-processed SC into
two categories. VIP analysis screened out eight differential marker components, namely acetic acid, allyl isothiocyanate, 1-hydroxy-2-
acetone, 3-hydroxy-2-butanone, n-pentanal, butylbenzene, etc. Conclusion There are remarkable differences in color and odor
between raw and vinegar-processed SC. The combination of spectrophotometer and GC-IMS with chemometrics methods can
objectively quantify its changing characteristics, offering data support for establishing the quality standards of vinegar-processed SC
and precise clinical medication.

Key words: Stellera chamaejasme; processing; vinegar; gas chromatography-ion mobility spectrometry; chrominance; odor; volatile
components, differential marker; chemometrics; principal component analysis; hierarchical cluster analysis; orthogonal partial least

squares-discriminant analysis; variable importance projection; acetic acid; allyl isothiocyanate; 1-hydroxy-2-acetone; 3-hydroxy-2-
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Fig. 1 Appearance and powder images of raw and vinegar-

processed Stellera chamaejasme
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Table 1 Chromaticity values and its color difference values of powder of S. chamaejasme samples before and after processing

Fdh I AR AEE Bt i A IR B (A BEHE

5 L a* b E* L'c a'c b'c Ec AL* Aa’* Ab* AE*
1 75.47 2.90 15.74 77.15 74.87 3.29 17.47 76.95 -0.60 0.39 1.73 1.87
2 72.19 3.31 16.39 74.10 71.66 4.20 17.69 73.93 —0.53 0.89 1.30 1.66
3 74.97 3.07 17.64 77.08 74.00 3.65 16.27 75.86 -0.97 0.58 -1.37 1.78
4 69.32 4.42 16.18 71.32 68.71 4.79 17.82 71.15 —0.61 0.37 1.64 1.79
5 74.74 3.10 17.44 76.81 73.82 4.12 18.20 76.14 -0.92 1.02 0.76 1.57
6 76.41 3.04 16.30 78.19 72.16 4.20 17.77 74.43 —4.25 1.16 1.47 4.64
7 68.18 4.11 18.51 70.77 66.43 4.90 17.86 68.96 -1.75 0.79 -0.65 2.03
8 80.28 2.30 16.27 81.94 74.76 3.62 18.34 77.06 -5.52 1.32 2.07 6.04
9 78.71 2.81 16.57 80.49 73.33 3.87 17.82 75.56 —5.38 1.06 1.25 5.62

10 69.41 3.97 15.59 71.25 65.22 4.79 17.10 67.59 —4.19 0.82 1.51 4.53

X+s 7397+ 330Lf 16.66Ef 7591+ 7150+ 4.14%x 1763 7376 247+ 0.84+% 147+ 3.15%

4.10 0.66 0.92 3.93 3.50™ 0.55™  0.59" 3.38"™ 2.10 0.32 0.39 1.82

HAERRIREELE: "P<0.05 P<0.0l.

*P<0.05 "P<0.01vs raw Stellera chamaejasme.
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2 EHBFRST RXI~RX10) MEEHEFIRS (CRX1~CRX10) HRIELMEEHY GC-IMS = 4EiE[E
Fig.2 3D GC-IMS chromatograms of volatile components in raw S. chamaejasme (RX1—RX10) and vinegar-processed S.
chamaejasme (CRX1—CRX10)
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Fig.3 Volatile components fingerprint chromatograms of raw and vinegar-processed S. chamaejasme
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Table 2 Qualitative analysis of volatile components of raw, vinegar-processed S. chamaejasme
5% %3 : Lo/ A casy gy WA RE o EBN_ WRR
AR BT THE R f/ms RX  CRX

FI & (E)-2-Fifg (D) (E)-2-heptenal (D) C18829555 C7H120 112.2 1321.1 721.470 1.67591 3021  23.55 <0.01
F2 B (E)-2-FiE (M) (E)-2-heptenal (M) C18829555 C7H1O 112.2 1327.3 731.751 1.25198 390.72  682.30 <0.01
F3 ® 12 (D) 1-hexanal (D) C66251  CsHizO 100.2 1086.4 387.936 1.571 01 3283.26 2 178.24 <0.01
F4 B 1-2f (D 1-hexanal (M) C66251  CsHiO 100.2 1093.0 395.783 1.264 78 1950.67 1498.39 <0.01
F5 & 1-¥# (D) 1-octanal (D) Cl124130  CsHis0 128.2 1299.2 686.483 1.82237  29.55  20.95 <0.01
F6 B 1-FF (M 1-octanal (M) C124130  CsHisO 128.2 1295.6 680.826 1.40300 179.81  55.62 <0.01
F7 [ 26-"FHI-5-Pifi# (D) 2,6-dimethyl-S-heptenal (D) C106729 CoHicO 140.2 1382.3 829.086 1.95386 135.93  63.50 <0.01
F8 B 2,6-HE-S-PliEE (M) 2,6-dimethyl-5-heptenal (M) C106729  CoH160 140.2 1380.6 825.798 1.686 30  92.64  76.02 0.168
F9 B 2-WkWEE (D) 2-furaldehyde (D) C98011  CsHsO2 96.1 1449.5 965.855 1.346 55 322.88 1507.66 <0.01
FI0 W 2-WkmRE (M) 2-furaldehyde (M) C98011  CsHsO2 96.1 1449.3 965.243 1.08787 256.12 124.54 <0.01
FIl B 3-HATE 3-methyl butanal 590863  CsHioO 86.1  923.8 277.533 1.40759 879.13 1 744.86 <0.01
F12 B 3-FiE2-THE (D) 3-methyl-2-butenal (D) C107868 CsHsO  84.1 1192.6 538.869 1.36559 20327 109.54 <0.01
F13 B 3-FHE2-THE (M) 3-methyl-2-butenal (M)~ C107868 CsHsO  84.1 1193.7 540.271 1.08875 399.97 288.09 <0.01
Fl4 B WhHE (D) acrolein (D) C107028 CsHsO  56.1  850.1 254.659 1.06398 316.63 206.35 <0.01
FIS B WAHEE (M acrolein (M) C107028 CsHsO  56.1  846.2 253.566 0.988 33  609.13 391.59 <0.01
Flo & T (D) butanal (D) C123728 C4HsO  72.1  880.4 263.309 1.28205 200.78 13633 <0.01
F17 B T (M butanal (M) C123728 C4HsO  72.1  875.2261.818 1.11471 166.61  99.19 <0.01
FI8 [ HEE (D) heptanal (D) Cl11717  C7HWO 114.2 1172.1 509.908 1.699 05 232.61 113.63 <0.01
F19 B BEE (M heptanal (M) Cl11717  C7HWO 114.2 1174.1 513263 1.33051 743.72  446.58 <0.01
F20 ® IERE (D) n-pentanal (D) C110623  CsHioO0 86.1  983.2 308.394 1.431 15 556.00 197.21 <0.01
F21 B EXE (M) n-pentanal (M) C110623  CsHiO 86.1  984.7 309.258 1.166 54 1432.14 2 954.98 <0.01
F22 & WE (D) propanal (D) C123386 C3HeO 58.1 7962 239.945 1.14142 996.81 886.98 <0.01
F23 B WE (M propanal (M) C123386 C3HeO  58.1  798.1 240.442 1.04707 284.13 190.72 <0.01
F24 B 1I-TE (D) 1-butanol (D) C71363  CsHioO  74.1 11345 452.094 1.380 10 112.53  51.16 <0.01
F25 B 1-T# (M) 1-butanol (M) C71363  CsHioO  74.1 1136.4 454.863 1.18406 364.99 278.80 <0.05
F26 [ 1-2f (D) 1-hexanol (D) C111273  CeHi4O 1022 13523 774377 1.642 14 4596  13.45 <0.01
F27 B -2 (M 1-hexanol (M) CI11273  CeHi4O 102.2 13532 776.002 1.328 98 460.26 137.66 <0.01
F28 B 1-X# (D) 1-pentanol (D) C71410  CsHiO  88.1 1258.1 625.325 1.51850 96832 413.52 <0.01
F29 B 1-E (M) 1-pentanol (M) C71410  CsHi20  88.1 1260.9 629.335 1.256 95 1717.81  906.29 <0.01
F30 B 1-0u0-3-B2 1-penten-3-ol C616251  CsHioO 86.1 11483 472.475 0.949 65 414.46 347.62 <0.01
F31 B 1A% (D) 1-propanol (D) C71238  C3HsO  60.1 1035.1 345.820 1.25309 680.01 400.02 <0.01
F32 @ 1-EE (M) 1-propanol (M) C71238  C3HsO  60.1 1031.3 342.920 1.11649  866.69 669.78 <0.01
F33 ® 2-WH-1-HEE (D) 2-methyl-1-propanol (D) ~ C78831  C4HiO 74.1 1089.0 390.731 1.36127 161.34 145.00 0.079
F34 B 2-HE-1-0E (M) 2-methyl-1-propanol (M) ~ C78831  C4H100 74.1 1090.9 393.146 1.176 28  305.47 253.65 <0.01
F35 B 2-T# (D) 2-butanol (D) (78922  C4HiO 74.1 1018.9 333.465 1.32485  99.03 169.32 <0.01
F36 B 2-THEE (M) 2-butanol (M) (78922  CsHioO  74.1 1020.3 334.546 1.14519 225.69 245.56 <0.01
F37 B 2-JNEE 2-pentanol 6032297 CsHiO  88.1 1151.8 477.787 1.20582 53573 82631 <0.01
F38 W 3-HE3-T/-1-F (D) 3-methyl-3-buten-1-ol (D) C763326 CsHioO 86.1 1257.2 624.071 1.42440  71.62  91.32 <0.01
F39 B 3-HE3-TWH-1-F (M) 3-methyl-3-buten-1-ol (M) C763326 CsHioO 86.1 1254.3 619.860 1.17254 12590  53.31 <0.01
F40 B L ethanol C64175  CHeO  46.1  931.1 281.173 1.133 10  899.34 318.56 <0.01
F41 B 1-7H-2-FE (D) 1-hydroxy-2-propanone (D) C116096 C3HeO» 74.1 1306.4 697.775 1.229 71 107.94 545.71 <0.01
F42 B 1200 (M) 1-hydroxy-2-propanone (M) C116096 C3HeO2 74.1 13072 699.081 1.044 64 639.64 758.26 <0.01
F43 B 2-TH (D) 2-butanone (D) (78933 C4HsO  72.1 9103 272.165 1.25236  623.97 2 183.99 <0.01
F44 @ 2-TH (M) 2-butanone (M) (78933  C4HsO 721 909.1 271.799 1.070 26  200.37 182.91 <0.01
F45 B 3-7H-2-TH (D) 3-hydroxy-2-butanone (D)  C513860  C4HsO2 88.1 1294.4 679.064 1.331 00 1869.17 7253.82 <0.01
F46 fi 3-FE-2-TH (M) 3-hydroxy-2-butanone (M) C513860 C4HsO> 88.1 1293.9 678.194 1.062 14 1892.17 93639 <0.01
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4% % , LEW Casg A TAm RE o EEE_ BAR L,

AR B AR ThE B fms RX  CRX
F47T B 2R (D) 2-heptanone (D) Cl10430 C/HiO 1142 1169.6 505833 163528 4681  24.08 <001
F48 B 2R (M) 2-heptanone (M) C110430 C:HuO 1142 11687 504.395 1.26134 128.11  101.13 <0.01
F49 W 2-FR2E-2-Bif-6- 2-methyl-2-hepten-6-one C110930 CsHiO 1262 13360 746358 117999 827.33  603.72 <001
F50 B 2-NF 2-propanone 67641 CHeO  58.1 8254 247.799 1.11827 2941.60 177232 <0.01
F51 M 3B 3-heptanone C106354 C/HO 1142 11913 537.230 1.60394  90.01 3229 <0.01
F52 W 4B 4-heptanone CI23193 CHuO 1142 11512 476930 1.22687 20140  293.81 <0.01
F$3 M 2-HEAR 2-methylpropanoic acid C79312  CiHsO:  88.1 15904 1329.970 1.37698 1794.60 40370.46 <0.01
Fs4 B B (D) acetic acid (D) C64197 CHO: 601 14468 959.881 1.15682 261637 17667.37 <0.01
F5s B 2B (M) acetic acid (M) C64197 CHO2 601 14398 944.772 1.059 84 4722.18 280634 <0.01
F56 B W] (M propanoic acid (M) C79094 CsHeO: 741 153521173290 110706  30.62  393.07 <0.01
Fs7T B Tl (D) propanoic acid (D) C79094 CHeO: 741 15368 1177.570 1.26794 302.19  802.17 <0.01
Fs8 W BT (D) acetic acid butylester (D) C123864 CeHpO» 1162 10689 372989 162299 13.53  11.81 0.080
P59 B LT (M) acetic acid butylester (M) C123864 CeHpO: 1162 1070.1 374.062 1.24170 8975 6592 <0.01
F60 B WERZE (D) acetic acid ethyl ester (D) Cl41786 CiHsO»  88.1 8885 265.684 134491 70411 95233 <001
Fol B WRZE (M) acetic acid ethyl ester (M) C141786 C:HsO» 881 8823 263.869 1.09718 8156  83.77 0438
Fo2 e BB (D) acetic acid hexyl ester (D) C142927 CsHig02 1442 13244 726848 141798 5511 1014.04 <001
F63 M LR (M) acetic acid hexyl ester (M) C142927 CsHigOr 1442 13238 725963 138760 1236  141.83 <0.01
Fo4 B LERBHR heptyl acetate Cl12061 CoHisO: 1582 13439 759.877 146006 4322  212.02 <001
Fos B TRCHE hexyl butanoate (2639636 CioHx0: 1723 13824 829237 147468 91138  321.34 <0.01
Fo6 B ZERTER methyl acetate C79209 CiHeO2 741 8353 250.534 1.19132 25444 187710 <0.01
Fo7 B WATERFE (D) methylthiobutyrate (D) (2432511 CsHiOS 1182 12138 565.507 151850 20408 8229 <0.01
Fo8 B BRTERFEE (M) methylthiobutyrate (M) 2432511 CsHioOS 1182 12175 570.180 118630 662.54  377.34 <0.01
F69 B REAREATE (D) allyl isothiocyanate (D) C57067 CaHsNS 992 13639 795109 137024 1209 69.44 <001
F70 B REIHERENE D allyl isothiocyanate (M) C57067 CsHsNS 992 13648 796753 1.08548 3390  214.38 <0.01
F71 B 2REARCE (D) ethyl 2-hydroxypropanoate (D)~ C97643  CsHig03 118.1 1343.6 759354 1.54651 7111 695.35 <0.01
2B 2RENRCE (M) ethyl 2-hydroxypropanoate (M) 97643  CsHiO: 118.1 13464 764.081 1.14187  97.52 1422.49 <0.01
F13 5&R Tx (D) butylbenzene (D) C104518 CiwHia 1342 12916 674734 155601 5448  38.13 <0.01
F74 &R TR (M) butylbenzene (M) C104518 CioHis 1342 12865 666.901 121031 3412  137.82 <0.01
F75 &Rk ERE (D) N-propylbenzene (D) C103651 CoHip 1202 11987 546.346 149082 158.88 3440 <0.01
F16 F5&E ERE (M) N-propylbenzene (M) C103651 CoHip 1202 11994 547281 124826 587.11  237.26 <0.01
F77 Gilk MBI (D) allyl sulfide (D) 592881 CeHioS 1142 11297 445170 133141 3849.56 128828 <0.01
F78 Tilk  MRAEGIEE (M) allyl sulfide (M) 592881 CsHioS 1142 11377 456.709 1.11231 200462 1140.17 <0.01
F79 Bilik T AR butyl sulfide C544401 CsHisS 1463 12730 646.833 1.29435 3695 14730 <0.01
F80 Z3F USRS (D) 1 4-dioxan (D) C123911 C4HsO:  88.1 10650 369.770 134422  19.25  198.90 <0.01
F81 &% UEMmE (M) 1 4-dioxan (M) CI23911 CHsO: 881 1067.6 371916 112536 5325 2442 <0.01
F82 Z3F  24.6-=HEMIE (D) 2,4,6-trimethylpyridine (D) Cl08758 CsHiN 1212 13800 824.843 158140 2599 8639 <0.01
F83 3 246-ZHEMIE (M) 24,6-trimethylpyridine (M) C108758 CsHyN 1212 13818 828.192 115093  57.94 55628 <(.01
F84 J&HF 2-ZEWNE (D) 2-ethyl furan (D) (3208160 CsHsO 961 953.0 292323 130265 1738 71.12 <0.01
F85 243 2-ZHEMIE (M) 2-ethyl furan (M) 3208160 CeHsO 961 963.5 297.810 1.04221 756.05  499.46 <0.01
F86 3 2-HE3-FIUZENE (D) 2-methyl-3-ketotetrahydrofuran (D) C3188009 CsHsO: 1001 12726 646.232 142595 1659  48.05 <0.01
F87 J43F  2-WIHSFAMENE (M) 2-methyl-3-ketotetrahydrofuran (M) C3188009 CsHsO:  100.1 1273.0 646.833 107943 7021  248.77 <0.01
F88 J&FR I kMg 2-pentyl furan C3777693 CoHLO 1382 12292 585.602 1.25749 343.13 20320 <0.01
F89 KE  RAMLAM unknown compound 1 - - - 16013 1363300 132302 9443 1046.11 <0.01
F90 AH - RAbEm2 unknown compound 2 - - - 13242 726610 094565 30651  127.76 <0.01
F91 RH RAEM3 unknown compound 3 - - - 13256 728.947 1.09198 20824 1218.82 <0.01
F92 RE RAMLADA unknown compound 4 - - - 13053 696.035 128473 16725 1159.64 <0.01
F93 AH RAELEMS unknown compound 5 - - - 12930 676.888 124471 513.01 2154.50 <0.01
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xK2 (4
pp— \ 1&%%%‘ CASE 43t *HXM;\ 1%% s iﬁ%ﬂﬁ U ARAR Pl
H SRR e SL TR ThiE 1R f/ms  RX CRX
F94 KA KEtE&H6 unknown compound 6 - - — 12535 618.807 1.13170 157.36  154.77 0.866
F95 %1 KH1bLE47 unknown compound 7 - - — 11837 528.122 1.30782  18.62 180.55 <0.01
F96 AN KEt&48 unknown compound 8 - - - 1096.9 400.793 1.096 08 108.02  98.13 0.071
F97 H%1 KH1bLE49 unknown compound 9 - - — 10349 345.628 0.946 81 409.30 267.02 <0.01
F98 AN KELE410 unknown compound 10 — - - 10682 372453 1.08734  60.72 512.97 <0.01
F99 &A1 KELA11 unknown compound 11 — - — 10462 354517 1.03517 680.04 655.45 0.128
F100 £%1 KH1LA412 unknown compound 12 — - - 1045.0 353.550 1.20539 315.96 387.22 <0.01
F101 £%1 AKE1bA4913 unknown compound 13 — - - 969.4 300.973 0.98255 627.34 500.98 <0.01
F102 £%1 KH1bA&414 unknown compound 14 — - - 896.4 268.017 1.028 47 114490 501.83 <<0.01
F103 K% KRHMA15 unknown compound 15 — - - 913.9 273.251 0.990 11  123.16  57.55 <0.01
F104 £%1 KH1LA416 unknown compound 16  — - - 825.4 247.799 1.15477 790.85 1392.15 <0.01
F105 K% KRHMA17 unknown compound 17 — - - 777.2 234.974 0.964 29 1246.04 1486.58 <0.01
F106 £%1 FKH1bA418 unknown compound 18 — - - 769.6 232.986 1.09246 387.50 668.13 <<0.01
F107 K% KRHMLAI19 unknown compound 19 — - - 766 232.091 1.12450  32.19  80.31 <0.01
F108 A£%1 FKH1LA420 unknown compound 20  — - — 12474 610.252 1.19536 101.36 158.26 <0.01
F109 £%1 AKE1b&421 unknown compound 21 — - - 922.2 276.759 1.33087 685.17 974.69 <0.01
F110 £%1 AKH1bA422 unknown compound 22 — - — 11869 531.954 1.29234 6449  59.63 0.358

M FRHR, D RRRIK,

M means monomer, D means dimer.

®3 GCIMS MENEXEFELMBNIENSE

Table 3 Relative amount of various volatile components measured by GC-IMS

FE i T /% P /% i/ % /% Fi&/% FERY % FIR /% KHN%
RX1 26.08 13.15 16.89 12.95 5.56 1.53 5.98 236 15.51
RX2 2223 15.84 18.25 14.20 5.70 2.01 5.60 1.93 14.23
RX3 21.56 15.03 17.33 16.58 5.84 1.94 6.38 1.91 13.43
RX4 20.80 14.42 17.43 15.85 5.90 1.77 8.87 225 12.70
RX5 22.06 11.07 14.95 14.99 4.86 0.81 16.05 2.17 13.05
RX6 2228 12.24 16.16 15.93 4.98 0.98 10.88 2.16 14.39
RX7 23.15 13.42 18.36 14.16 5.70 1.16 8.25 2.46 13.34
RX8 24.55 12.37 13.28 16.15 5.21 1.10 11.18 253 13.62
RX9 2233 12.80 12.23 17.34 473 1.02 13.38 239 13.79
RX10 22.49 13.37 13.77 18.30 5.32 1.60 9.77 233 13.05
X+s 22754152 1337141 15872218 15.6521.60 538042 1394043 9.63%+3.36 2.25+021 13.7120.82
CRX1 12.60 5.32 14.56 43.68 6.64 0.41 2.35 1.32 13.12
CRX2 11.82 4.74 11.99 49.20 6.50 0.41 2.71 1.61 11.03
CRX3 10.42 3.83 11.12 55.96 551 0.31 1.34 1.36 10.15
CRX4 10.71 4.58 11.38 53.58 5.69 0.44 2.10 1.49 10.03
CRX5 11.06 4.03 11.42 53.05 5.70 0.30 1.94 1.55 10.94
CRX6 11.66 420 11.76 50.54 6.09 0.32 2.23 1.69 11.52
CRX7 11.51 4.81 11.90 48.51 7.25 0.37 2.35 1.87 11.42
CRX8 11.66 3.95 12.71 49.18 6.05 0.35 231 1.60 12.19
CRX9 11.55 3.96 11.72 51.09 6.07 0.32 2.00 1.69 11.60
CRX10 11.69 427 12.02 50.28 6.28 0.44 1.82 1.63 11.57

X+s 11.4740.61" 4374048 12.06+0.98" 50.51+3.34™ 6.18+0.52" 0.37+0.05" 2.124+0.37" 1.58+0.16™ 11.36+0.91"

HAMBRETERE: 'P<005 *“P<0.0l.

*P<0.05 P <0.01vs raw Stellera chamaejasme.
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F4 ERSTFEERFERBIE
Table 4 Characteristic values and contribution rates of

principal components

TS RHEE TETURE% BRI ETTIRE/ %
PCl 6596 59.97 59.97
PC2 1076 9.78 69.75
PC3 8.31 7.56 7730
PC4 5.80 5.28 82.58
PC5 3.99 3.62 86.20
PC6 2.33 2.12 88.32
PC7 211 1.92 90.24
PC8 1.62 1.47 91.71
PCY 1.54 1.40 93.11
PC10 1.21 1.10 94.21
12 1
"
4 IO\ s
2 Al }.“
s | ) 2
£ 4 mmERE ")
1
R 0 5 10

PC1 (59.97%)
4 HBERSER. BEHRELEEIY PCA BoERE

Fig. 4 PCA scoring scatter plot of raw, vinegar-processed

S. chamaejasme
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Fig. 6 OPLS-DA scatter plot of raw, vinegar-processed S.
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Fig. 7 Importance differences of variables in raw and vinegar-processed S. chamaejasme samples (VIP values > 1 are

selected for display)
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Table S Multiple comparison analysis of peak volumes of differential markers in raw, vinegar-processed S. chamaejasme and

vinegar
s X UEEAA A
R ARG BE RS B Fi Pl
SMFRE Al (MD 33.90™ 214.38 109.48" 1207.56 <0.01
1-#2%:-2-NH (D) 107.94™ 545.71 213.52"" 1328.76 <0.01
RAMLE4 167.25™ 1 159.64 503.03** 1814.89 <0.01
REMLAES 513.01™ 215450 222333 601.57 <0.01
3-F3E2-TH (D) 1869.17" 7253.82 7269.27 897.96 <0.01
T (M) 34.12** 137.82 150.61 435.93 <0.01
IEREE (VD 1432.14* 295498 1903.61 23.40 0.0372
2 (D) 261637 17 667.37 4740.17* 351048 <0.01

SEE RN "P<0.05 “P<0.01.

P<0.05 “P<0.01 vs vinegar-processed Stellera chamaejasme.
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