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Abstract: Objective In order to establish an effective and fast recognition method based on odor, Heracles Neo ultra-fast gas
chromatography electronic nose was used to study the rapid identification of odor difference markers in Curcuma wenyujin Rhizoma
before and after vinegar with processing. Methods Through the establishment of Heracles Neo detection method for raw Curcuma
wenyujin Rhizoma pieces and vinegar Curcuma wenyujin Rhizoma pieces, combined with arochembase database, principal component
analysis (PCA), discriminant factor analysis (DFA) and variable importance in the projection (VIP) were used to process and analyze
the chromatographic peak data. Results According to Heracles Neo, there were 18 chromatographic peaks in Curcuma wenyujin
Rhizoma pieces, 17 odor components were characterized by arochembase database. PCA and DFA could distinguish raw and vinegar

Curcuma wenyujin Rhizoma pieces accurately. Through the analysis of VIP value in opls-da model, the VIP of No. 5, No. 6 and No. 10
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chromatographic peaks were > 1.0 under MXT-5 and MXT-1701 chromatographic columns. Therefore, it was speculated that y-

terpinene, linalool and decyl acetate are potential odor markers of raw and vinegar Curcuma wenyujin Rhizoma pieces. Conclusion

Heracles Neo can be applied to the rapid identification of odor difference markers in raw and vinegar Curcuma wenyujin Rhizoma

pieces, which has important application value.

Key words: Curcuma wenyujin Rhizoma; processing with vinegar; Heracles NEO; odor difference markers; rapid identification; y-

terpinene; linalool; decyl acetate
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Table 1 Sample source information

i P LR CREERFE] i T AR A
WI1~W5 WM WRAR4G: 2020-02  2020-04-06
W6~W10 M IEARE 2020-03  2020-04-06
WC1~WC5 M i@fl4  2020-02  2020-04-10
WC6~WCI10 &M A4 2020-03  2020-04-10

RIS nCe~nCis VR G XTHE S, 3€[E Restek
ATl JiRERE, #ES YOID7Y17500, JiE>¥=
98%, FMFEMAMRARAR: FAE, #tS
1401101, JFiES%0>99.7%, LiFHEATAHRA
"] EIREYT AR, #t'S 20200301, EER=55.0
mg/mL, LI5E S L B3 A FR A ]
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/N fefaE. Hd, 7260 CHAMFT, MXT-5
TEAE AR B A TR] RSD {8 0.05%- 0.03%- 0.03%-
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0.02%-+ 0.05%- 0.03%-. 0.02%, U&[HF! RSD fH A
4.70%- 1.90%- 1.20%- 2.24%- 2.61%- 1.20%- 2.02%:
MXT-1701 &SP R BB [A] RSD 1HA 0.04%-

0.04%- 0.04%- 0.04%-. 0.05%- 0.06%- 0.06%, W&
[ RSD {EA 3.90%+1.09%+2.49%-2.45%-1.72%-
2.00%- 2.38%. A 4kEETF R, M2 LS
BRI T R, EEL 60 CAE s R AR -
2.3.2 FEAGET S RSP E W1 AER 0.2g,
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10, 15, 20 25 min, NPT 3 R0, £k
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RSD 87 0.21%-+ 0.18%-. 0.18%-. 0.22%-. 0.22%-
0.23%- 0.19%, UEMF RSD 1EHA 1.46%- 0.37%-

1.30%- 2.02%- 2.65%- 3.14%. 3.8%; MXT-1701 {&
TERE LR B ] RSD {EM 0.24% 0.20%- 0.22%-
0.27%-+ 0.29%. 0.24%. 0.24%, W&[EF RSD fH A
0.9%- 0.86%- 2.41%- 2.46%- 3.26%- 5.33%- 3.96%.
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AL, 3%4#E 0.3 g (R NSRRI &
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FHH 2000 pL B HARIEAE TR E, HAE 2
MEAEFET 7 AR R B ISR FTE AR RSD
B/ i, HA, 782000 uL &4 T, MXT-
5 IER R E ] RSD {EA 0.10%+ 0.11%-

0.11%- 0.15%- 0.15%- 0.13%- 0.15%, V&M RSD

HN 1.28%- 1.41%-. 1.96%- 0.41%- 0.93%- 0.95%-
3.04%; MXT-1701 141 £r B I [A] RSD {EH N
0.10%- 0.08%- 0.08%- 0.15%- 0.16%- 0.16%- 0.16%,
A RSD 1HN 0.85%- 1.66%- 1.15%-. 1.47%.
1.34%-. 0.85%- 3.33%. [AlIt, 4% 2000 uL 1F N5
PR REREARRR
24 HFERNSHEHE

B R R E A BSR4 ) Heracles
NEO il 46 f4: FEMIH 20 mL; B¥ALIEE 60 C,
FEPHILGIRRE 40 °C, FEPHRZIRE 250 C,
BEREFHRFE 200 °C, RrEHESE 260 °C s AL 8]
15 min, EALEFEE 500 t/min, HEFEARR 2000 pL,
BEREARFR R 125 ul/s, BEFERFEERFIA] 21 s, f4E
BEr il & 10 mL/min, fliSERFLENT(A] 26 s, FHiR
PIRILEIRE 40 °C, HEBETFAR TN 4 Cs &
130 ‘C. 1 C/s & 140 ‘C. 2 C/s & 175 ‘C. 0.5
‘Cls 205 ‘C. 4 C/s £250 C, 1#¥F 60s; K
] 150 s; FREER 0.3 g5 FID 94 12.
25 FAEFER
251 KEEEESR E—MHAM B K 03 g, B 20
mL TSR, Inas 2, BashdrEs b, %
“2.47 TUN ZAFEATRIM 7347, PAT 6 IR 455 (R
2) fE 2 ANMERERER 7 AN I OR B I )R T
FU) RSD B KAB 205N 0.25% 3.25%, FEHIES

K2 RBEE. EEM. BEMERER 0=6)
Table 2 Method validation of precision, repeatability and
stability of five identified components (n = 6)

FEE RSD/%  EFMRSD/%  FsEtE RSD/%
Bk 1gs , . .
(R[] VTR (RBAR ) WG TR (R R ] Ui

MXT-5 1022 325 010 226 021 431
20022 154 007 091 021 425

30022 140 007 046 020 49

4 023 300 007 216 019 352

5023 144 007 153 019 357

6 023 250 007 149 020  3.65

7023 178 008 243 018 395

MXT-1701 1 023 302 011 241 018 416
20020 132 008 060 019 440

30024 190 007 222 019 371

4 025 147 008 161 020 347

5024 290 008 151 021 303

6 024 154 010 18 022 452

7025 172 008 257 022 424
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Fig. 1 Gas chromatography of Curcuma wenyujin Rhizoma powder
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Table 3 Possible compounds and sensory description information in Curcuma wenyujin Rhizoma
g TN ——————— WRRHE"m MREH GUNESS) RS BTG
MXT-5 MXT-1701

1 C3HeO 490 584 N 92.12  SEHESIK - +

2* C3HsO 513 603  FAE 9495 L. RSk + +

3 CioHis 972 1003 B-JR)E 91.86 FANREEAE + +

4 CioHis 1001 1034  AHWE 97.04 Rl BREESk + +

5 CioHis 1050 1104  y-FATHIG 93.62  FEF. APIRSES K + +

6" CioHis0 1107 1216  F5Hs 97.78 FTERZEAKRUR. BOREIEAR, AAEA%  + +

7 CioHi60 1174 1303 Hifi 74.60  FERNZES K + +

8 CioHi140 1185 1395 2-(4-HERIEH-2-FE 9534 Bk (B FHAk + +

9 CisHao 1361 1400 PR 92.93 - + +
10 CioH202 1418 1470  ZFRZETR 98.13 R TEEAK ARk + +
11 Ci7Has 1456 1456  B-fA1T i 95.89 BBk, AKLZES K + +
12 CisHu 1493 1550  o-BERKME 90.26  BEHIZS kK + +
13 - - - - - - + +
14 CpiHaO2 1521 1605  FAHEER g 91.71 MpFEHESk + +
15 CsHi902PS; 1633 1811 K&k 95.38 - + +
16 CioH10028: 1658 1846 ikt i 94.82  PIBR. mMRIEAES MR + +
17 CisHis02 1712 1847  WHR T K 97.80 W], BRI + +
18 CiHsCLO2 1771 2056  23-H-14-2508 89.86 - - +

“ FORRHRSY,  “—7 FORARKMIRSY, FRRILAR S A SRS TR

“+” indicates the detected component, “—” indicates that the component is not detected; * indicates that the component is confirmed after being identified

by reference substance

HALG S RAR IR — 5 MBS AR 481 2 AR
9 S RUNTAEE . 2,3- @ -1,4-25 0 . al i) R
AT TR ISR o0 o il B S0E, B 2 S A6 5
I S I BE AN S AR, 4555 Arochembase %
P P UG HC —E

29 ZBLEGITHH

2.9.1 PCA ¥ Heracles NEO JJT 73 &5 i {0 i 064y
MR, @S PCA B, JBHFERHS 1 (PCI),
FE g 2 (PC2) MFEMS 3 (PC3) B RFATTHERE
90.828% (K 2), RERLUFHb A, BEIE ARG A
RAEE. M2 AT %1, 78 PCA A, A EEIEAR
SRS N 2 X GER R NERASE, =fA
T NBERAR S, R, BHEA S 2 [MAEAE R
SR ZESR, PCA BEAERR IR AIRAR & A FAEH]
2.9.2 DFA DFA LL PCA JyJER, 46 %6 20 AL S 1
()R, SRR R RE B0, (R, R DFA X%t
A BRI AR 34T 08, I ERF 100%F156 R4S
5397 (B 3), KW DFA BeS fF b os 2R | B iR

10
PC3/x 104 (16.450%)

2 EHBERI PCA
Fig.2 PCA of Curcuma wenyujin Rhizoma

Gz BRIk ZE S, Hit—BE T PCA 451,

H11& 3 AT, £ DFA BRieh, 2 Xk (IEJ7 TR 94
AR, =ML NBHRALE) Z 813 BRI,
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MREOK, R AR S EUE . BRIRARSAH X 71 2=
FERLY o Hor MXT-5 (3% ¥ VIP KT 1.0 A
4 Mg, f% VIP EK/MEIRON 1. 5. 100 65
kg MXT-1701 3% E R VIP KT 1.0 96 5
AMETEIE, % VIP AERK/AMKCN 5. 9 64 104 12
Sk, B, 5. 6. 10 S0 REIE T RS S HUA .

s AR 4
N T

1 5 10 6 141116 9 7 1215 2 8 17
var ID (primary)
T <

%;mmﬁmgm@mmmmmmm
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var ID (primary)

4 . BARH4E OPLS-DA &E G 18 MEifiIEH)

VIP &

Fig. 4 VIP value of 18 chromatographic peak in OPLS-DA

model of raw and vinegar Curcuma wenyujin Rhizoma
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A, FEHAPUEPLR . PR Pim i S 23
RO B-A TG BA PRI RPE . BUE .
RIS 2538 U7,

SRS, BERMESHE T 1. 18 56
wEg, H 5.6 55 7 Mg AR SR A
X e SR, XA R FEUE . BERAT S AH X 4
22 5oy . Id A B AR4: OPLS-DA A7 rh
VIP {E 50 HT 18 MBI 7 TR EE, 25K,
£ MXT-5 Al MXT-1701 354, 5. 6. 10 5
TEUETR) VIP 3>1.0, [RL, HED y-FA G « 5 AR
LPRZEME TR T A . B AR AH X 23 1 22 57 1k
I3 e IXEEAR A AR Ak ] R -5 I e R ) oy
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FRISAE R 3 118), il Heracles NEO X256 HH45 F [1
TE A LA BE AT SR 0 A, 45 SRR ] g
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RILTRR. HMIRE. KHE. 1-94-3-0E. O,
BER . FEMEHE AR, Wb B PO I AT fe R AR I
SN A P I s AT 4 TP ) B9 0 FH G ) ST
SEAE S y-RA T AR s AR ) B-TR A A iR Ak A
N A, B — RN AT R ;
Bt HR ) S B EE A At — BB RS AE L LI
LIGAERIREEHEKE. 7 EEEE, JFE
AT SEEIR . AR SR R OB AE R IR £, TS
B SR £ 0% v I SR B R 2R i . 2 b, RN -
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