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Rapid identification of odor difference markers before and after bran-fried
Aurantii Fructus based on Heracles NEO ultra-fast gas phase electronic nose
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Abstract: Objective Based on Heracles NEO ultra-fast gas chromatography electronic nose, the rapid identification of odor
difference markers of raw and bran-fried Zhiqiao (Aurantii Fructus) decoction pieces (RAF and BAF) was studied, and an effective
and rapid identification method based on odor was proposed. Methods Through the establishment of Heracles NEO ultra-fast gas
phase electronic nose detection method for RAF and BAF, combined with the Arochembase database, principal component analysis
and discriminant factor analysis were used to process and analyze the odor chromatographic peaks of RAF and BAF. Results A rapid
gas phase electronic nose analysis method for RAF and BAF was established. Through the analysis of the odor fingerprints of RAF
and BAF, 11 odor characteristic components were matched. It was preliminarily speculated that D-limonene, f-myrcene and y-terpinene
may be the odor difference markers of RAF and BAF. Conclusion Heracles NEO ultra-fast gas phase electronic nose can better and
quickly identify the odor characteristic components of RAF and BAF, and can be applied to the online quality monitoring of Chinese
medicine processing, providing new ideas and methods for the rapid identification and quality control of different processed decoction

pieces.

RS EHER: 2023-01-11

HESWH: HXEAMRIRBE (2018YFC1707000)

TEEEN: Mg 3, BUBESEIOG, B FCTT 1A T 2] SR R AR A 7 . E-mali: meixi2021 @njuem.edu.cn

HBEESE: Bifbk, B0%, WA, EIEMNF RS LKA FrUEE T . E-mali: 1t12021 @njucm.edu.cn
O, iR, FENFEAYALFEIIT . E-mail: 300487@njucm.edu.cn



» 5166 »

FED 20236FE87 $54% B 168  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 16

Key words: Aurantii Fructus; stir-frying with bran; Heracles NEO ultra-fast gas phase electronic nose; odor difference markers; D-

limonene; B-myrcene; y-terpinene

RPN =B BHHAEG B EYRES Citrus aurantium
LS HERR S AR R s SR S, PERRTE, R
¥, AR, B, HAEEAET. AT HEKE
D, HFEFEFE. DI AR . b SN S
HRY, DAYTPEAR 52 oA atE, VLA YK “1E
21" 2 Bl BT R A B T 15
R, FERE B 2HE. Al
R R ST, RRSERRHI VR BRSO  BEAD
EOKIPEE, BT (R EZH) 2020 R A SRR
ERICATE . HSEAE PSR IR E R, W TAT 5
BRAK: SskiP e MIGR 2, TS E
W RFREERI I, RN RA T 8%, vl I,
o 2R N TR A ) ot PR X 40 o) i PR R 2 5 B
EESEP AU

SR RAE G AR SR EEREZ —,
RAEBMWE, JH EE B BRAEEER
EUEHEA B T . Bl 507 A B AR AR
B, BTEHEARCTZMNHT ML RIkP. &
2101210 PRI R A2 (31564035 . Heracles NEO i PRIH
SHETREARE TS ER, BA MGG
K. FEfw. EREMLG. HHTI R e,

AT Heracles NEO #E B <A B T &
HiR &5 S Arochembase Z0¥E & LU 70 #fr, KAk
TROUEE . 2B T TR R BRI T S R
W 22 bR B HEAT PR, DA AR - i &
BAE BRIOHGRIR T, AL BRSSO R
RS % .
1 {EEHH
1.1 &8

Heracles NEO AU PU# S AHHL ¥ 5. PAL RSI
R4 AN TR BERE RS . MXT-5 AEM I B4 4
MXT-1701 Hi} B4 E +E, 1% E Alpha MOS A 7l ;
GA-380N AU R, Jbath MR R fE
AR A GH-380N AU sai A R A s, bt
ICRIBR R A PR A ; FA1104N BY o750 B K
F, RIERAERARAR; BO-400Y B 2 IhFek:
PERL, P EKREERR L) .
1.2 ##

12 HOARFERE i I T H R R A R TE A
A, BARERMIRGEENE 1, S FEY Y

x1 NEREEKRER

Table 1 Sample source information of Aurantii Fructus

hi's 7= Hh i s 7= i L
S1  YLG#M | S5 YL S9 LA
S2  VLFELY | S6  EEKHEE | S10 #iL
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S4  JLFEFEH | S8 W) S12  iEg
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WEGEE R, Fit, EFEAERHEN 1.0 g
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FEARFRVLE: 125 pl/s, FEFERPEEMIE 21 s, AR
YIGHIRE 50 C, HREFFE TN 40 Cs &
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Table 2 Method validation of precision, repeatability and
stability of eleven identified components (n = 6)
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e
e OREA IR (] W TETR O B I ) VAT AR R BB I e T A
1019 38 012 47 025 23
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4 028 40 020 33 026 43
5 038 44 035 27 033 3.0
6 038 40 024 38 030 38
7 034 37 020 33 030 35
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11 0.29 1.6 0.16 2.6 0.30 32

o U 1Y) R B ) B) AU AR ) RSD s KAE 20 1A
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Fig. 1 Odor fingerprints of 12 batches of Aurantii Fructus

decoction pieces
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Fig. 2 Odor fingerprints of 12 batches of bran-fried

Aurantii Fructus decoction pieces
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Fig. 3 Mirror image comparison of common patterns of
odor fingerprints of Aurantii Fructus before and after bran-
frying (just fot first 90 s)
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T B A A BRER ) LN RRAEAE 50K g S e A B
BRME AT, 2482 A E W R R
BE SRR 22 52, TRt m] 7R AR 8 2 [ 4 Aol
e T PO SR L S BT 40 B I A S R R T
HHT PCA, S5H LK 4. 7F PCA BAIH, 551 FK
4y (PC1) TTHRHE A 99.504%, %2 EAsr (PC2)
TR N 0.196%, 25 3 4 (PC3I)TTHRHE A 0.185
7%, TR RARTTERER 2 FIk 99.885 7%, RERUF
A ZRICARGE IR AT X 4

2.6.3 HBIE T34 (discriminant factor analysis,
DFA)  DFA Z1EFE oo i sEal F, st
HEM ST A R, AR 2 7K,
A5 [ A AR ) 22 S 4 /N B — o B A S0 531 43 2R D) e 1)
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Ao EBRICRRGERE i AR RO SR H - S B AT A
BIRTo8r, RaE s FioR, B HALFR Rl
/v DFA #4043 2156 1 X 734830 (DF1) FI5E 2 [X
r¥E%0 (DF2). Kl DF, X 7048508 100%,
B DFA 43 HTik GRS 50 I Hb SO A FE IX 4342 k00
FERES, HoFHERRE, SRHBSE, Z5
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DAPUR S AL . BRI, 2B 50IE T PCA
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Fig. 4 PCA of raw and bran-fried Aurantii Fructus
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Fig. 5 DFA analysis of raw and bran-fried Aurantii Fructus

decoction pieces
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Table 3 Possible compounds and sensory description information in raw and bran-fried Aurantii Fructus decoction pieces

Py s AREMIL A *B?Q aURESS! AR e
MXT-5 MXT-1701 fa s H5%
1 GHiO 472 555 N 88.69 #F{; HHbk; + +
2 CiHO 495 580 97.30 WH]; Ry R BN BBEL EHUN; + +
3 CsHeO2 516 596  ZFRHE 89.86 RN KA HEM: KR Rk GHD: + +
RPN
4 CsHRO 538 599 FIEEEUTIEEE  60.85 WEMIUR: BEMAY - +
5 CsH20 743 836 IR 91.94 EE; b ks Mhbe: WOBE: ARG, - +
KSR iﬁ, /35% (gﬂ), %ﬁﬁ‘],
6" CioHis 943 958  o-TEME 99.55 Hrff; TN AR MR KRB, + +
WA AR IR
7 CuwHis 990 1013 p-FA K 85.74 Filh; KA KE; REZE; I8 &F; &% + +
Rl LR REAR: AR B E. RSk
8" CioHis 1040 1066  D-Frighs 96.42 1T KA W B EURE + +
9 CiHis 1065 1094 y-FAJH 9291 #5F; KA: KB Kl HEHN; i + +
MR E s AR AR ARSkIR
10 CiHiz 1078 1162 4-RFMERZK 89.54 #i1: T4 AKF; KBy W B + +
11 CoHo0 1099 1196  2-FHE 91.01 #hl; F5T: Howlifdr: BN KA SR, + +
B W)
“RI” FoRRRTEEG “+7 FomMsy, “=7 RorARMIRIY, TR R 20 I S B A
“RI” represents retention index, “+” indicates the detected component, “—” indicates that the component is not detected, *indicates that the component is

confirmed after being identified by reference substance
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Fig. 6 VIP values of 11 chromatographic peaks of odor
components in OPLS-DA model of raw and bran-fried

Aurantii Fructus decoction pieces
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