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Abstract: Objective Establish a qualitative discriminant model for the whole process of Baizhu (Atractylodis Macrocephalae
Rhizoma, AMR) stir-fried with wheat bran (WbAMR), and screen out the odor components that can characterize the different processing
degrees wbAMR. Methods AMR decoction pieces with different processing time were prepared by wheat bran stir-frying method.
The odor spectrum was collected by ultra-high-speed gas phase electronic nose, and the odor component information was obtained by

comparing with the Arochembase database. The variation of odor components was analyzed by peak area and chemometrics analysis
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was carried out. Results Through discriminant factor analysis (DFA), orthogonal partial least squares-discriminant analysis (OPLS-
DA), hierarchical cluster analysis (HCA), etc., the whole process samples of wbAMR were successfully divided into four categories:
raw products, less processed, processed products and processed too much. The peak area of 1,3-dinitrobenzene showed a decreasing
trend during the whole processing process. The peak area of 3-methylpentadecane showed an increasing trend from raw products to
less processed, and the peak area showed a decreasing trend from processed products to processed too much. The peak area of dodecyl
propionate decreased from raw products to less processed and from processed products to processed too much. The peak area of n-
octylcyclohexane and 8-methylpentadecane showed a decreasing trend from raw products to less processed products, an increasing
trend from less processed products to processed products, and a decreasing trend from processed products to processed too much. And
the variable importance projection values of the above five odor components were all greater than 1. Conclusion Heracles NEO
ultra-fast gas phase electronic nose can qualitatively distinguish the samples of different processing degrees of wbAMR by odor. The
changes of 5 odor components of 3-methylpentadecane, dodecyl propionate, n-octylcyclohexane, 1,3-dinitrobenzene and 8-
methylpentadecane can be used as the basis for judging the different processing degrees of wbAMR.

Key words: Atractylodis Macrocephalae Rhizoma stir-fried with wheat bran; ultra-fast gas phase electronic nose; qualitative
discrimination; processing; odour component; 3-methylpentadecane; dodecyl propionate; n-octylcyclohexane; 1,3-dinitrobenzene; 8-

methylpentadecane; discriminant factor analysis; orthogonal partial least squares-discriminant analysis; hierarchical cluster analysis
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Table 1 Sample source information of Atractylodis Macrocephalae Rhizoma (AMR)
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Table 2 Electronic nose experimental parameters
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Fig. 1 MXT-5 odor fingerprint overlay map
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Fig. 2 Chromatographic diagram of raw and bran fried products of AMR (batch 200501) (MXT-5 chromatographic column)
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Table 3 AMR odor material basis and sensory description information (MXT-5 column)

Rl CIETARD

g5 s RI AT - —  WTREAALEIIA S A R URENSS
AR BT R
1 15.83 515 C4HsO + o+ lF o 2-FERER Bk, HLRE LRSS, BREE; MR
R KE; G, I SEEI;
IREL: B B
2 1772 564 CeHia S 2-FRIk S /
3 18.72 590 CeHia + T+ Lk el KA VR B
4 2179 656 CeHpo + o+ IS bawii
5 2223 665 CeHp S A S A2 NV ¥ i
6 30.06 803 CeH140 o+ o+ o+ 2-20E B RS KR REZE Ik
&)@ ks R Wb Mg
Ames G EEs ARSkek
7 3534 889 CsH140 - - =+ 2-HEZE R Gt MRk B WA,
Fallgs ARk
8 3737 922 C:HxCly + o+ 4+ L1I22-IUH Ok i SEBRI: W
9  41.92 998 CioHis + o AES B RS KR REZE Ik
&)@ ek R Wb M
B i A RSk
10 44.48 1043 CsHs0s ++ M+ ARSES-EE32H)-MRER A WA FENE RRTEME: S
11 52.08 1173 CioH200: + 1 - TR 1T KR
12 63.74 1365 CoHi60> + o+ * TR BT gy KA R Bk
TREN: A R, ARSKER
13 64.84 1382 Ci4Hso + o+ | 3-HEER /
14 67.55 1425 CsH4N2Os4 S S R Ve Mt P~ 5 < /
15 68.47 1439 Ci3H20 + o+ BB s Hias W KR R,
B s 81T EER; ARk
16 69.42 1454 CisHas + o | IEEEROK /
17 71.70 1490 CisHs2 + 2+ * T Wl AelE; Gt CGRED
18 72.72 1506 CisHa + O+ + o-BRRE BRI R WML
19 73.86 1524 CicHas S SR Ao B 1B S e 1 /
20 74.75 1538 CigHas + o+ SRR TR /
21 75.99 1557 C11H2002 + 0+ AR /
22 76.96 1573 CicHas + o+ R e 3-HIEE TR /
23 78.79 1602 CisHss + o+ Ak ek KA AW ORI B
24 80.46 1628 CsHeCly + o+ + USRS HE /
25  82.04 1653 CigHas +lx o x IEBEK /
26  85.38 1706 Ci5H3002 + 1+ T TRENRES TP KR FEH
27 110.05 2095 Ci7H26CINO,  +  |* 1%+ T Hg PRI s B
“RI” R RETREG 47 RoR sy, “— RRARHRS: 17 RS IR, IS ENN, “|* ®orh b

HIREEAREL, VAT R 25 PG,

“7 FORARBI RS

“«_»

“RI” represents retention index; “+” indicates the detected component, “—” indicates that the component is not detected; “1*” indicates that the peak area

is significantly increased compared with the previous processing degree, “|*” indicates that the peak area is significantly reduced compared with the

previous processing degree; “/” indicates that the odor information is not identified
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F4 BARBEZEERR MXT-S )
Table 4 Chromatographic peak areain AMR (MXT-5 column)
o e T AR
A S1 S2 S3 S4 S5 S6 S10 S11 S12 S13
1 3301124 26563.44 33487.58 4475891 3341942 38037.52 20369.24 - 121 690.86 141 567.24 112 783.66
2 6 760.99 - - 651497 6647.64 7968.68 11 063.60 - 7374472 85 603.29 96 183.24
3 38884.65 13646.74 16190.44 1645726 14166.24 23973.94 38040.40 - - 37460.73 49 650.76
4 3030242 2270451 27478.57 3038243 3650821 33433.73 41812.06 131997.39 98394.58 80894.10 52710.90
5 1597672  8391.84 11997.04 11364.65 11801.93 16375.77 20908.24 176 410.86 155 186.39 180 629.36 235 682.58
6 1156949 8971.70 994284 7562.44 13459.59 983733 9514.16 1124434 13196.64 2742533 19276.16
7 - - - - - - - - 8384.70 11996.39 8279.06
8 15766.82 - - - - 12 595.05 10992.36 112 001.26 291 393.74 565 551.88 602 496.87
9 11803.54 6582.72 7889.07 11552.64 1105852 8634.05 1372539 10384.76 9380.06 13088.03 8§971.52
10 7059.75  8312.96 - 7197.80 12 188.59 10219.05 15707.91 22838.59 16998.61 25182.75 8338.92
11 1682444 1072254 10421.77 - - - - 6696.37 8610.11 6945.18 -
12 6793890 67058.16 65768.88 83750.52 69489.82 90246.74 9149233 67299.16 81375.51 72298.87 79 494.99
13 25760.24 8583.49 2292486 6689.13 - - 42 825.82  7508.76 - 26 602.65 11388.42
14 193729.72 16 398.33 152796.85 18997.56 12 787.44 12 143.33 183286.86 21139.21 11093.83 121957.06 35 115.96
15 138 084.77 3437548 40 155.68 6434739 40808.83 35350.20 59977.45 9519.80 13537.02 22767.02 16 723.37
16 663 589.06 349 546.08 504 980.36 402 722.19 469 864.13 318 798.28 639 098.67 295 927.82 326 102.15 383 969.61 592 901.62
17 9945730 53240.76 73792.41 100597.14 70024.79 6751131 9235553 43817.84 3341429 34476.87 43102.23
18  39267.08 17997.92 1773338 2654020 18158.41 16606.24 17552.04 6723.42 - - -
19 300 107.72 151 890.32 211 139.31 299 237.92 239 996.58 233 826.44 324 798.82 177 594.88 170 276.34 134 166.55 197 763.83
20 13 253.00 - - 3117593 17 184.35 1967847 14169.87 8997.79 - 7297.57 10737.90
21 22548.78 12622.37 16408.03 1768320 1634558 1370439 15824.65 1085357 9199.42 §804.45 10998.46
22 451 183.54 275 271.76 454 409.33 422 020.19 561 298.81 336 621.73 635 174.31 329 191.14 325255.30 193 456.16 312 276.15
23 57648.35 34170.34 52789.08 34290.68 4655546 2397931 39008.69 25409.58 19742.59 19840.07 17 055.11
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“—” indicates the peak area < 1000 or not detected
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