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Abstract: Objective The odor differences of five processed products of Taizishen (Pseudostellariae Radix, PR) were compared,
including shade-dried products, sun-dried products, low-temperature dried products, high-temperature dried products and sun-dried
products after slight scalding. To explore the material basis of odor difference between sun-dried products after slight scalding and
other processed products. A rapid identification model of sun-dried products after slight scalding based on odor characteristics was
established. Methods
microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). Combined with the AromChemBase database, the

The volatile components of different processed products were identified based on headspace solid-phase

components that can represent the “specific odor” of PR were screened out. The main differences in odor components between sun-
dried products after slight scalding and other processed products were compared by orthogonal partial least squares-discriminant
analysis (OPLS-DA). Using Heracles NEO ultra-fast gas phase electronic nose to analyze odor characteristics, combined with Alpha
Soft 7.2.8 analysis software, a rapid identification model of slightly scalded sun-dried products based on odor characteristics was
established. Results A total of 46 volatile components were identified from five processed products of PR, including shade-dried
products, sun-dried products, low-temperature dried products, high-temperature dried products, and sun-dried products after slight
scalding, and 40, 42, 42, 41, and 29 components were identified respectively, there are 16 kinds of volatile components. Heptaldehyde,
trans-2-heptenal, 1-octen-3-ol, 2-pentylfuran, 3-octen-2-one, 2-acetylpyrrole, 3-ethyl-2,5-dimethylpyrazine, 2-isopropyl-3-
methoxypyrazine and geosmin may be related to the “specific odor” of PR. Compared with other processed products, 15 compounds
were the main odor difference components in the sun-dried products after slight blanching. Among them, the “specific odor”
components such as geosmin, 2-pentylfuran, 2-isopropyl-3-methoxypyrazine, 1-octen-3-ol, and 3-octen-2-one were lower, and the
aroma components such as naphthalene, methyl maltol, and limonene were higher. Principal component analysis and soft independent
modeling analysis showed that there were significant differences in odor characteristics between sun-dried products after slight scalding
and other processed products, and the verification score was close to 100. Conclusion The volatile components of different processed
products are different. Compared with direct sun-dried products, shade-dried products and oven-dried products, the “specific odor”
similar to soil, pesticides and mildew in sun-dried products after slight scalding was significantly reduced or improved, which provided
a reference for the study of odor correction of related products. In addition, the sun-dried PR after slight scalding can also be quickly
identified by ultra-fast gas phase electronic nose, thus contributing to practical production.

Key words: Pseudostellariae Radix; HS-SPME-GC-MS; ultra-fast gas phase electronic nose; specific odor; processing of traditional
Chinese medicine; heptaldehyde; trans-2-heptenal; 1-octen-3-ol; 2-pentylfuran; 3-octen-2-one; 2-acetylpyrrole; 3-ethyl-2,5-

dimethylpyrazine; 2-isopropyl-3-methoxypyrazine; geosmin
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Table1 Processing method and numbering information
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Fig. 1 Surface and section characteristics of different processed products



FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

* 6877 »

UEE T

R BT

[V e

W% 72 e WO

B2 [EHIRE0 T 2 REHE

Fig. 2 Sectional microscopic characteristics of different processed products
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Fig. 3 Powder microscopic characteristics of different processed products
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Table 2 Peak area of volatile components of different processed products (X £ s, n =3)
t/ BERAR (X109
. &)
min YGI YG2 YG3 SG1 SG2 SG3 SG4 SG5
827 B 0.6040.059 0.609£0.090 0.553+0.127 0.612£0.038 0.732£0.097 0472+0.049 0.508+0.109 0.657+0.052
861 2-BkM LR 231620.161 2326+0.149 2.72240.133 2349£0.112 3.738+£0254 193240251 2.190£0267 2277+0.110
10,02 [Ra-2- Pl 0.84310.123  0.935+0.055 0.699£0313 1.065£0.075 146420.007 0.768+0.012 0.988+0.016 1.203£0.065
10.12 1489+0.126 1.231+0.047 1508+0.061 135710212 1.824+0.086 1.044+0.116 1951+0.081 2.310%0.101
10.52 IEBHEE 0.95240.113 0.945+0.012 0.922£0.097 0877+0.035 1.013£0.043 1.074+0.086 07390261 0.868+0.018
10.81 13038 468940291 462240187 4.600+0.124 432520215 436410240 451810316 5.298+0.101 5.94240.201
10.96 2-F5&-5- R -2 - P M: 0.631£0.145 0.550£0.150 0.663+0.119 0.644+0.047 0.923£0.071 038540274 0.691£0.010 0.8320.087
1116 2-IE AR 12309% 1115 12.18340.147 123790234 10.36410.464 13.149£0.512 11.10220.800 8.770+0.202 10.141£0.142
1143 3 15 2 R - - - - - - - -
1144 CRRLES - - - 2.32540.096 2.803+0.546 1.840%11.652 2.983+0.330 2.78440.254
11.66 2-2.45-2-cfil 1.129£0.105 0.8974+0.172 1.097£0.047 0.95940.071 1218+0.031 1257£0.126 1204+0.076 1.294£0.078
1230 FrkEds 5480%0.114 450410230 245220048 440110201 552720449 6.775+0.907 3.846%0.728 3.595+0.160
1238 2-Z & CE - - - - - - - -
1239 5-ZFEFRIHG-1- T 1114£0287 093240167 1.142+0.076 085620052 1.117£0.046 0.795+£0.071 0.79420.136 1.030£0.035
12.50 4-2 30 048810.104 0.531£0.058 0.54610.045 05900114 0.67320.038 0471+0.049 0.913£0.059 0.900+0.057
12,67 3-3:4fi-2- 305620203 3.045+£0.044 322240.124 2.634+0.165 320620262 2.766+0.202 2.694%0.106 3.217+0.294
1281 KB 153610288 1.326+0.137 1.621%0.127 0.990£0.094 1296+0.029 1.172£0.080 0965+0.079 0.799%0.149
13.13 WAL AR 432440564 3.93840.119 4.609+0.063 3.66910463 547710223 3.962+0.155 4.574+0.129 5.710£0.207
1326 RA-2-F IR 1.819£0.188 2.036+0.082 1.761£0.029 2.64740.230 3.537+0.152 1.579£0.064 1.665+0.011 2.016£0.013
13.34 CEREF 341320.081 3.558+0.042 3.559%0.149 107510461 10.845£0250 5.130+0.108 8.890£0.237 9.595+0.412
1343 2-Z.BE s - - - - - - - -
13.70 ¥ 132840090 1.387+0.121 1391£0.012 1.161£0.381 1392+0.095 1.51620.063 1321£0.035 1.46840.050
13.92 3-2.38-2,5- IR B 14800114 1.29420.081 1326+0.117 1.28840.098 1412+0.024 1.030£0220 2.248+0.063 2.044£0.223
14.40 2-F 7 5-3- A AR 10.415£1.014 10.777£0.118 10.36820.478 10372+0.244 13.097£0.783 9.6000.508 12.919%0.526 12.4910.260
14.69 T 164640208 2.142£0.099 1549+0.094 1.690£0.071 2.247+0.060 1517£0.136 1.692+0.012 1.569%0.016
1490 % - - - - - - - -
15.76 3-T-4ii-2-Hd 0.89410.074 0.892+0.068 0.44510.038 0.560+£0.098 0.690+0.118 0.825+0.066 0.83220.089 0.911£0.115
15.97 5-2.5-6-F A& B-3-45-2-T 1073+0.079  0.877£0.147 0.852+0.055 0.918£0.054 0.848+0.070 1.055£0.034 1224+0.038 1.233%0.093
17.02 % 2495743701 28.681+0.467 18.808+0.775 18.001%1.837 22.784+0.832 19.758+0.587 19.584+0.246 37.741 £1315
1747 F8 L 0.857£0.112 0.756£0.029 0.747£0.036 2309+0.048 2.507£0.019 0.84610.125 2.768+£0.016 2.43720.037
1752 + 20 1.667£0316 1.48710.041 1.155£0.034 1.653£0.107 1.668+0.131 1.55910.114 2.096+0.047 2.13820.126
17.70 %8 0.760%£0.003 1.006+0.020 0.701£0.036 0.650£0.008 1.008£0.101 0.624+0.028 0.8370.048 0.808+0.033
19.68 KA RA-24-CLAMEE 480810702 3.75010.273 3.963+0.165 487710373 492340317 40540201 7.13940.140 5.837+0.097
19.88 JRat-2- T H-2-Beliiit 0.60420.165 0.490£0.069 0.54010.064 0.786£0.025 0.752£0.075 0.594+0.030 1.198£0.073 1338+0.043
2031 +=k 16540336 1.769£0.013 15130069 1.921£0.123 1392+0.056 1.68920.088 1.263+0.230 1.090£0.042
2149 1-FEHE4-FEXIF222)%0 745621601 656610337 63780078 10.548+0.177 10.061£0.509 6.996+0.284 10.567+0.390 10.305%0.676
2202 LT W 844612.088 6.67410219 7.668+0.137 53530433 574310395 7.024+0361 7.357£0.695 7.935+0.448
2217 3-FE+ =4 135240237 1.0324£0.020 0.922£0.054 0.915£0.093 1.134£0.050 0.901£0.015 1.154£0.116 1.609£0.037
2229 2-TH-2- 15 4090+0.736  3.05220.088 3.63310.092 354520201 3.63240202 3.445+0.171 6.84110.484 7.308+0.242
252 p-AB 115040200 1.524£0.011 1.018+0.059 0.618%0.155 1.638+0.072 0.743£0.078 0.520£0.137 0.209£0.038
261 2R 1.035+0.047 0.88820.083 (.791+0.244 - 0446+0.066 122720080 1.114£0.049 0.806%0.193
22.94 F Uk 311020925 2680£0.164 2.567£0.015 2.694+0.120 2.167£0.076 2.494+0.109 3.074£0.064 3.0650.019
23.09 tHE 2820244308 20.786+0.783 24.86610.363 15.8410402 17.784£0.689 23.402%1.133 25.702+1.576 24.91610.447
27.09 3-FEE+ Tk 0.827£0.180 0.700£0.047 0.599£0.007 0.603£0.032 0.796£0.090 0.611+0.037 0.7560.063 0.719£0.082
21.77 Ak 205910585 146640021 146910.123 14190064 1.63520261 1423%0.113 24180195 2257+0.244
3470 KRHAR G - - - 0.947+0.209 0.558+0.058 0.567+0.201 1239+0.092 0.74410.072
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xK2 (4

t/ e TR (X 10%)

min DWI DW2 DW3 DW4 DW5 GW1 GW2 GW3
827 Bl - 0494£0.117 0488+0.088 0.391+0.165 0.574£0.043 044820.058 0.397+0.137 -

8.61 2-WKME LA 5.665+0310 6259%0.175 6.331+0.359 65480245 654010354 1.852+0.165 07290321 2.153+0.074
10.02 RA-2-BHFmE 0.741£0.150 0.67520.046 0.776+0.094 0.775£0.050 0.773+0.030 1.073+0.078 0.962£0.055 1.0180.051
10.12 KH# 133440228 131140184 140410320 1.687+0.126 1.774£0.076 2.736+0.331 2.513+0.440 2.901£0.210
10.52 IEHE 0.668+0.002 0.8451+0.035 0.880+0.021 0.923£0.090 0.86010.052 1.044+0.058 0.94610.040 0.89410.046
1081 1-3¢45-3-1 3.770+0.186 3.787£0.069 3.810+0.145 47790298 5.164+0.035 5.766+0.153 55900229 5.527+0.200
10.96 2-F14-5- 7 -2 H-TUEM: 0.546+0.027 0.574£0.015 - - 0.529+0.007 - 0.326+0.223 -
11.16 21 AWk 12.993+0.268 14.28610.322 13.755+0.340 13.095+0.866 13.80310.193 12.122+0.089 10.824+0.241 10.72610.797
11.43 3-WEi L 2 R - - - - - 6.82310.143 737510814 6.570£0.487
1144 CRRLER - - - - - - - -

11.66 2-C.4-2-Cfil 147540.047 162040084 144720024 191240218 2.093+0.135 0.8361+0.062 0.663+£0.112 0.61740.119
1230 1754 361540399 415940855 5.347+1.107 26270380 4.48410.360 14.923+0.768 12.173£0.878 8.583+2.059
1238 2-Z 508 0.973+0.063 1.018£0.287 1.099+0.038 1257£0.093 1339£0.029 1.122+0.105 1374£0.027 1.278+0.087
1239 5-ZJE3 J-1-F R - - - - - - - -

12,50 4-ZEH OB - 031110011 0.255+0.096 0300£0.058 0.372+0.001 0.596+0.129 0.55740.030 0.592+0.023
12.67 3-34-2-H 319640226 3.573%0.134 3.587+0.087 3.878+0257 4.180%0.063 2.650+0.043 2246+0.064 2.396+0.204
1281 KB 1.89540.055 1493+0.848 2.071£0.177 2.153+0.116 1.825+0.124 22354+0.162 2.488+0.058 2.539+0.032
13.13 WAL A g 3480+0.194 3.66610.100 3.711+0401 3405+£0230 3217£0.274 1.987+0.062 2.076+0.132 2.38340.055
1326 RA-2-F IR 1.907£0.043 1.677+0.102 2.003£0.053 1.840£0.101 1.856+0.165 2.015£0.055 1.92140.024 2.162+0.104
1334 CERRF 403410208 345710245 3805+0.195 3.58410.204 3.964+0.187 672840283 657610315 6.545+0.468
1343 2-Z R AL nE - - - 115340186 1.095+0.328 2494+0.527 3.73410.936 2.567+0.502
13.70 8 1.094£0.102  1.205+0.054 1.030+£0.095 131810.057 1436+0.071 183010301 1.645+0.163 1.315+0.053
13.92 3-2.38-2,5- LI B 150940.028 14210303 1.710£0.066 2.122+0.055 2427+0.109 0.919£0.022 1.007+0.144 1.070£0.047
14.40 2-5FP3E-3-FE SR 6.989+0.158 6.824£0.578 7.74710.066 8.539+0.389 9.460£0.181 11.8710.025 11.378+0.342 11.362£0.332
1469 T 138740031 1.52140.043 149740104 1241£0.063 1.251+0.037 1382+0.047 130610.047 1.375+0.103
14.90 %7 - - - - - 073740258 6264%0.097 3.196+1.710
15.76 3- T2 1.001£0.067 1.033£0.062 1.035£0.010 1.337+0.231 1297+0.094 1.68940.080 1.133+0.100 137520.047
15.97 5-2.5-6-F A& B-3-45-2-T 0.867+0.039 0.801£0.062 0.844+0.036 1.058+£0.067 1.06010.073 1.280+0.028 1291£0.064 1.154%0.077
17.02 % 18.376+1.265 1932810647 19.095+0.603 25.528+1.025 24.72140.829 18.475+0.704 21.365+0.593 20.611+0.115
1747 M OF 1.55840.032 152240022 1.630£0.062 1.922+0.055 1.810£0.066 - 053310011 0467£0.072
17.52 + =4 159040026 1.673+0.152 1.732+0.085 1.67410.241 1.771+0.135 271520230 2.718+0.099 2.153£0.160
17.70 %8 0.603+0.071 0.5831£0.021 0.598+0.046 0.553+£0.054 0519£0.019 0478+0.078 0496+0.068 0.51240.012
19.68 A, RA-24-C/YIABEE 478010264 5.099£0.153 5.05610.234 6.518+0.636 6.64110.189 13.400+0.462 16.518£0.544 13.72240.807
19.88 [ak-2-TH-2-pelfi s 0480+0.004 0269%0.041 0.370+0.033 0.542£0.070 0.56710.043 0431£0.183 045620.099 0.368+0.013
2031 +=4 142840088 1.425+0.024 1377£0.155 1.06810.041 1253+0.112 2.737£0.027 4.033+0.062 2.814+0.106
2149 [-HEHE4-FEI222)% 5 702240213 670010401 668310088 7.63211.321 697710436 493610.126 474310356 4.743+0.341
22,02 ERHET N 576540285 5.631£0.610 5.605+0.243 685210881 5.895+0.415 3.001+0.149 2.650£0.246 2.977+0.276
217 3+ =k 1.130£0.056 1.11310.048 1.195+0.087 13860.096 1400+0.097 1369£0.135 1207£0.059 1.230+0.063
2229 2-TH-2-E15H 2931410041 2.606+0.117 2.797+0.055 4.73810.551 4.251+0.142 322740071 3.150+0.147 2.866+0.020
252 p-AS i 0.933+0.035 0.939£0.146 1.050+0.202 0313£0.047 037120.042 09490011 1.615+0.114 2.477+0.121
261 CROE 0.875+0.069 0.999%0.117 0.944+0.084 1231£0.168 1.107£0.055 - - -
22.94 Uk 2.809+0.077 2.540%0.132 2.310+0.029 2443£0.177 238940.054 3.344+0.065 3.167£0.046 3.18010.099
2309 LRE 23.24410.894 22,563 %1303 23.30420.165 37.108+4.278 35.13320.691 19.507+0.247 22.800+1.153 21.27940.493
27.09 3-HE+ Tk 0416+0.258 0.714£0.033 0.693+0.034 0.598%0.122 0.630£0.022 0.816+0.067 0.699£0.037 0.73320.086
2177 T34 149520217 1.53040.248 1484£0.193 1.120£0.079 1.175+0.040 1497£0.197 1.829+0.189 1.509+0.141
3470 FRHERE R R 0.63610.102 0.564+0.098 0.629£0.122 141840.334 1268+0.218 - - -
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Fz2 (&)

) WETIAR (X 106)
. EM
min GW4 LTI LT2 LT3 LT4 LT5 LT6
8.27 Bl 0.34240.141 - - - - - -
8.61 2-Ik 43¢ il 1.886+0.220 1.143+0.644 1.17240.235 0.49740.239 0.496+0.086 - -
10.02 = 3-2- Bl 0.82740.026 - - - - - -
10.12 K 3.02040.235 2.59610.264 2.038+0.182 221110444 2.018+0.041 2.690+0.233 2.751%0.186
10.52 1EFHEE 0.93140.071 - - - - - -
10.81 1-3)-3-B 6.30010.083 1.178%0.085 1.098£0.019 1.175£0.101 0.922+0.082 1.448+0.147 0.993%0.357
10.96 2-F He-5-F He-2.H- U M - - - - - - -
11.16 2-1F R FE I 10.911+0.126 1.456£0.184 1.382£0.086 1.233£0.025 1.142+0.074 1.426+0.108 1.54240.103
11.43 3-BEm H X 2 B B 1038240292 4.02440.321 3.55540.080 3.768£0.098 3.587+0.093 4.340+0.331 4.762%0.717
11.44 CBR 1B - - - - - - -
11.66 2-2.5-2-CL 0.78240.075 - - - - - -
12.30 #7454 4.97610.679 10.175+1.317 9.593+1.110 9.265+3.454 12.268+1.861 13.185+0.695 2.45243.263
12.38 2- 2 CF 1.608+0.144 2.033+0.181 1.8312£0.143 1.591£0.009 1.639£0.044 1.593+0.163 2.05620.200
12.39 5-Z.3E3R J-1- S - - - - - - -
12.50 4-Z 3 CLEE 0.585+0.085 - - - - - -
12.67 3-3Ji-2-H 2.6914£0.250 0.387£0.037 0.416£0.054 0.376£0.031 - 0.50540.026 -
12.81 L8 2.48840.100 1.003£0.305 0.867£0.237 0.869£0.092 0.854£0.086 0.982+0.065 0.809%0.239
13.13 AL 1.945+0.196 - - - - - -
13.26 [ -2-F /Gl 1.700+0.108  0.5284+0.090 0.55740.171 0.562£0.297 0.739£0.091 0.847+0.084 0.26920.062
13.34 R 6.19140.393 - - - - - -
13.43 2-Z. B FE ML 4.401£0.301 - - 1.192+0.122 - 1.515+0.264 -
13.70 FR 1.729+0.416 0.795+0.339 1.06820.077 0.80420.075 0.759£0.040 0.862+0.486 0.976+0.238
13.92 3-Z.3-2,5-— FI it s 1.398+0.038 - - 0.21740.023 - 0.298%0.073  0.231£0.073
14.40 2-53 A 2E-3- H A St v 12.500+0.121 2.954+0.153 3.041£0.093 3.261+£0.196 3.073+0.115 3.574%0.178 3.777£0.419
14.69 T-E 1.186+0.062 1.3574+0.124 1.48610.089 1.392+0.099 1.156£0.073 1.576+0.079 0.99340.290
14.90 % 2} 16.810+2.466 25.935+1.805 31.94412.692 32.240%2.975 29.165+8.381 17.097+3.441 25.555+13.855
15.76 3-TJ-2-HH 1.354£0.104 - - - - - -
15.97 5-2.%:-6-F Hpe-3-J-2- 1.4410.030 - - - - 0.29940.024 -
17.02 % 29.45240.810 51.41113.495 54.3610.664 48.3830.942 48.596+£0.316 49.360+0.452 60.940+2.422
17.47 ¥R LT - - - - - - -
17.52 +=4 2.64910.041 2.628%0.224 2.566%0.115 2.070£0.276 2.176+0.129 2.802+0.145 3.346%1.048
17.70 % 0.47840.048 0.53740.046 0.572£0.047 0.512£0.037 0.405+0.053 0.478+0.022 0.53340.165
19.68 [l ik-2,4-C /4B EE  20.970£0.651 5.882+£0.340 5.809+£0.480 6.22610.096 5.685+0.315 6.14010.187 6.52040.900
19.88 R-2-T 2-2- Bl 0.67120.011 - - - - - -
2031 =4 1.8501+0.087 1.81540.178 - 1.786+0.179  2.55040.055 3.08920.091 0.898+0.603
21.49 1-HFEE-4-FENR[2.22) %5 4.00710.377 - - - - - -
22.02 IERHET HE 2.34340.097 - - - - - -
2217 3-HHE+ =k 1.23140.154  1.23340.048 1.20540.063 1.0772£0.017 0.927£0.087 1.191+0.090 1.74040.324
22.29 2-T H:-2- 3¢ Jls 4.93440.045 0.372£0.071 0.373£0.037 0.769£0.067 0.494+0.053 1.106+0.067 0.421£0.273
22.52 B-AZ ¥ - 0.21240.070 0.298+£0.046 0.690+0.035 1.193+0.065 1.95340.048 -
22.61 CERRCEE - - - - - - -
22.94 Ik 2.8214£0.019 2.767%0.134 2.793£0.076 2.393+0.047 2.502£0.131 3.051+0.105 2.567%0.231
23.09 tR%& 29.9764+1.090 9.95610.684 10.35240.176 11.43640.311 11.478+0.356 13.681+0.597 14.02241.386
27.09 3-FEA Tk 0.53540.058 0.557£0.071 0.637£0.046 0.491£0.012 0.499+0.006 0.713+0.041 0.520%0.093
27.77 5k 1.662+0.044 1.650+0.188 1.261£0.100 1.313£0.086 1.216£0.088 1.505+0.056 1.192%0.189

34.70 FERER R I

“=7 FORARRI .

“—” means that the components have not been detected.
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% 3 AromChemBase H{IEERZE LS KA D
Table 3 Odor components retrieved from AromChemBase database
EM CAS B2 R E R A TR/ (ugke ™)
P 717 K7 i, & BrsE, KR BEMEE, B0, mRN. 28 ’RE. FE BT BR, -
MER. A
KRBl 18829-55-5 A= LA bR, BREE. KR ELOBEIFEM. B A RA. B FHEN. L, -
EUAUNE S NS T
A 100-52-7 A, R, AT, R B KR i KB BRI, B0, Akek 1900.000
1-305-3-8 3391-86-4 % by BEM. AUEAARK. LR WA, KRS BE. KR E BEEER. BEREDK. 30.000
B, I BK. BE. B #N
2-TE TR AR 3777-69-3  REMEWR. #ih. LA, KR BEHFE, F5. 2B FR 8. X -
[ YA 123-66-0  HA ER, BE KR KR Bk Y B E BRL AL RAM B TR 270.000
2-2. 30O 645-62-5  RBiHY -
iR 3 5989-27-5  HEF. KA. ERTOR. B BV -
2 LHECE 104-76-7  FEF FER. AL BREE. k. RRE. BEIEEN. SO @, Atk -
3 1-2- 1669-44-9  REEMR AL RHY, MR, BEEER. TE, B BR R 8. RAK 250.000
b 122-78-1  AUAL, R RMO. B OMEIHE. L. BE. AGET. SO 8 30.000
Pz P 695067 M. FEE. H. WE, &D -
R W e 2548-87-0 AR, BERERY. RAT. KR MEIFEM. B BAM. BRI, S, Al ek -
2- LB AL 1072-83-9 T, WA, A, Bk, BEARMN, BE, Bk RN, HEL Lk -
¥ 111-87-5 WAL, A (), et e, iR, Jef. Eme, Bef, BEEEm, BAEMN. 28000.000
SE. B B OSOR. AHN. Bk
3-030,5-ZHIEMEE  13360-65-1 Keff. wiwl, A, Bk BEM. LT, EHN. K -
2-RRE-3-FE LS 25773-404 KT, B TR, LA B OREEER S 0013
ZHH 18-71-8 BB, B, FHE 20 000.000
TR 124-19-6 AL, SR RS IRE. R, R BEE. KR ARSI W BEIE RN, EKE, 130.000
AR, B R, MR kM. BRI R, R, #0. b g
3-FJ-2-fi 14309-57-0 KR _
% 91-20-3  HEM. SRR, B, AR TR R A, R, TR, R A -
FRUF 106-32-1 WA SER HERIK, IR, REER. BUEM. TR, B, BEE KR BEEER. KK -
i, R IR, A sk, WA
+ ok 112-40-3  feke. ki -
Ed 12312 B, BB, RS TR, 7R, A BN, EAEMN. R B HE R, 130.000
FE3E. AR, . ok
+=h 629-50-5  fEke. BEF. KA REE R -
ERET s 104-61-0 BT hbf, ACR. WRE. BRT. GRZIR. AR Bk, Ak 30.000
o 6378-65-0 EAL, BB, KA. BEHEM. BT FHK 5% -
Tk 629-59-4 R, B, BA CRED. #itH -
TRE 19700-21-1 #3E. H#9, Bk, Fk 0.047
RWAYS 544-76-3 KA. REEL FIE. RWE. SR -
AR G 112-39-0 BRI, Sk, IR, SRR, B, Bk -
X ZRGr, BRGNS SR T AR A R, 13- 3-FE-2-IX 5 Rl AR RS

RS, BR80T BT KR
HET 5 2,30 2.00 2.3 1%
ZEA LA BT, BEZEIET S T 3 R

s, BRZE. 2-1ERIERIE, 2-FHHE-3-H A

B THRTFEURE

WR” B A3 1B A BR A, AL A R
TEHET A BRIX 2 P9 RS A2 AR AR AGL T
FrM 2220 By IR L BAT 75 B R IE RO AR o)

Gilp $\
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Fig. 5 Cluster heatmap analysis of odor components in different processed products
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Fig. 6 Score scatter diagram of OPLS-DA of sun-dried products after slight scalding and other processed products
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i LT-YG i LT-SG
L0 | R=(00,0546). 0°=(0.0.-0619) 4 P R=(0.0,0431), 0°=(0.0,~0.698)
| —--"""""'""'""I-m"": ____________ - 1.0 s o=
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| |
- -1.5 ¢ -
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i LT-DW i LT-GW
[ #EE. R2=(0.0,0283), 0=(0.0, -0.692) I, R2=(0.0,0.285), 0*=(0.0, -0.753)
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Fig. 7 Permutation test diagram of sun-dried products after slight scalding and other processed products

2.4 Heracles NEO BIRESHHE FE 74T

241 AWM WALEE 10 min; AR
50 C; JFaaHERE 2ss I3 30 s; JEBE ] 90
s; {ESTEHRE 55 C; HAMEE 500 pl/s.

242 RZEA: IS MXT-1701 AR PE 3k
FEF MXT-5 S5 PE (84 #EFEE 3000 pL; vE5Y
PR 125 ul/s; HEFEIERE 200 °C; #EFEOE
77 10 kPa; FHAEBHEEIRE 40 C; HIRYIUGIEE
50 ‘C; FEFFHE: L1 C/s ERTHE R 80 C,
LA 3 Cfs BEERTEE 250 C, f£5F 21s; K&
] 110 s; 4 RAE ST 0.01 s.

243 HFESHT  BGL S IR RIAE R 0.500 g,
WERE, BT mY, % “24.17 “2427
BN 3 &= W = bl = N el B S C D I 2
ANHEURE ST 204 3 IR

2.4.4 ER55HT (principal component analysis,
PCA)  Hith 59 AL 5 AR A ) Heracles NEO
HEPGE A AL R (K100, FIA Alpha Soft 7.2.8
AT B B S e, gk A RE ) KT 0.850
FIEREWE, IR ER] 15 40T Ee A b i i
W, K Vg TR ARSI 23 T AU E S [R] A% S8 P il R4
HHATIH— LA, X 23 HEVKREAEAT PCA. 4551
(B 11) &R, PCA1 5 PCA2 Z FIKTF 80%, E%

WAt BT IR 3 20 L R B B 4R
T, W& SRR T AN R S AR 4
NS EE B RG, IX 5 AN R P R B R
5 H IR W& T2 i G 5 At n T SO B
BESR” MEREE.
245 HHSLEE N Oy TR A AR ZE RS
B 00 L R PRI S0 AR 55 T AR e sk, SR
Alpha Soft 7.2.8 3 H 7 I BT S AR 3 B T2 XS
23 MK TFSA RN LTS3 T 00T, K06 2 5 i+
s E NSRS, W5 S — Bl T PR R m
TR (E 12). RER, EREETHE
Fofth 4 2N CRBe e 2, BHIEEWT&. BT
ans (GRS SR T IR AE S IR X A 41,
2 XGAEAR A3 100, FRIZAREAG %, @
Heracles NEO 8 HRs UAH L1 5 e % SE X 0 T
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Fig. 8 VIP diagram of sun-dried products after slight scalding and other processed products
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Fig. 9 Main differences of volatile components between sun-dried products after slight scalding and other processed product
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