5 44 % 5 16 ) i Tl B Vol. 44 No. 16
2023 4 8 H Science and Technology of Food Industry Aug. 2023

SETN R, AR T, TR, A T8 B TE 4SS SPME-GC-MS X1 5 i ERMHELF: AR R ML S /00T (7], &5 Tl RHE, 2023,
44(16): 348-357. doi: 10.13386/j.issn1002-0306.2022100236

CAI Yujing, ZHANG Zhenyu, WANG Cailing, et al. Application of Electronic Nose, Electronic Tongue Intelligent Detection
Combined with SPME-GC-MS in the Identification of Flavor Characteristics of Yushu Yak[J]. Science and Technology of Food
Industry, 2023, 44(16): 348—357. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2022100236

- ST -

HFER. BTFELES SPME-GC-MS XH1E
EWEEL RE RS YT

EWER, KIRT, TR, NELE, B B, 55,5k Y
(1. m)llz&/ﬁ%ﬁ’a""*&%r‘m v kAR 610100
2. KT EEEEE, I RAR 610106;
3. w9 BRI AT v.vnl/é”” BEEEZET, W KA 610100)

# EAFRASEEARFRELRNSDESF, CELFATH, AT, B3, BRONMEAFRAT L, KRAE
FE. ©FEHFEALN, %4 SPME-GC-MS, iﬂ%%mn%\ kA AR K R E s (PCA) - R £
(CA) . MAMSH (Pearson) « LR AW : ©FERLRELZFNR, FAKRFATRFZEZAREFRK, B
MHHT B FEEES, ©TFE2 IR, E %’uﬁﬂﬂ HT. HB. QT ¥ X 4, A RMFIEAAM, H &% QX L
BXsh LS E R K, HFALANE 57T HELRLESS, 03 BE (124H/) ( BX (1#) . &L
(11 A) . BRE (5A) . BAE (34 | Htef£hmitsd (154) ; £, KPR, £/, 2-C4-1-©
B, M_WXR, HALFTLRE, 2-CBAR AT AERAENAIEAN T EMAIE, BFEFAERN%®E
R £Z FR K, XEEFEHBEL/NME,; ARLERALSBHF A T2 T L LA Rk B4 35 544 32 1R

A A F .

XHIA: 44 1, B F &, & F 5, SPME-GC-MS, 4 B4 i, Kok =13
FE 4y %S TS201.1 SCRRFRIRAD: A Y EHS:1002-0306(2023)16-0348—10 I
DOI: 10.13386/j.issn1002-0306.2022100236 AT B

Application of Electronic Nose, Electronic Tongue Intelligent
Detection Combined with SPME-GC-MS in the Identification of
Flavor Characteristics of Yushu Yak

CAI Yujing', ZHANG Zhenyu', WANG Cailing', LIU Dongmei', BAI Ting’, YI Yuwen’, ZHANG Hao"’

(1.Sichuan Tourism University, Chengdu 610100, China;
2.Laboratory of Meat Processing, Chengdu 610106, China;
3.Laboratory of Cooking Science of Sichuan Tourism University, Chengdu 610100, China)

Abstract: The current study aimed to investigate the difference of volatile compounds in Qinghai Yushu yak. In this
experiment, brisket, round, tenderloin, bottom round of yak was taken as the research object, the electronic nose, electronic
tongue intelligent detection combined with the solid-phase microextraction-gas chromatography-mass spectrometry method
(SPME-GC-MS) to analyze the flavor, the principal component analysis (PCA), the cluster analysis (CA) and correlation
analysis (Pearson) of yak meat. The results showed that the taste intensity of electronic tongue was significantly different,
the taste of different parts of yak meat was significantly different, and the taste of sample HT was better than that of other
samples. The principal component analysis results of electronic nose showed that HT, HB and QT were close to the X axis,
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and the odor characteristics were similar. A total of 57 volatile compounds were detected in yak meat, including aldehydes
(12 kinds), alcohols (11 kinds), hydrocarbons (11 kinds), acids (5 kinds), ketones (3 kinds), and other miscellaneous sulfur
compounds (15 kinds). Among them, the results of PCA-GC-MS showed the contents of benzaldehyde, nonaldehyde, 2-
ethyl-1-hexanol, m-xylene, allyl methyl sulfide and 2-acetylpyrrole in the bottom round of yak were significantly different

from those in other parts, indicating that the flavor of bottom round of yak was significantly different from that in other

parts which was the same as the results of electronic nose PCA showed that data analysis. The results would provide a

theoretical basis and a data reference for the processing technology and flavor characteristic identification of yak in the

future.

Key words: yak meat; electronic tongue; electronic nose; solid phase microextraction-gas chromatography-mass

spectrometry (SPME-GC-MS); volatile compounds; flavor
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Table 1 Beef samples from different regions

RS A R ER AL FERILA %44
QX Hif % A (Brisket ) HakE AL
QT HiiE A (Round ) L
HB J5 15 A (Tenderloin) L
HT Ji & A (Bottom Round) RS

BCD-206SM vK#8 & & 1 /R 82 Hl 5 WP-UP-
UV-20 ZZEF/RKHL  PUIIRFFIRSE]; FALLCAN H,

TR H N IE H TFESA BRAS Al FOX 4000
L5 ¥E Alpha MOS 2\ #l; a-ASTREE H, 7

#:[E Alpha MOS 2375 SQ680+Clarus SQ8T <
BEFAY . %A Elite-5MS 3£ [EH PerkinElmer; [&4H
T2 US| PC-420D & FRE 7 Jin #4331 256 B
75 um CAR/PDMS Fah#HEk  3EE Supelco; 15 mL
Wiz dbst i AR BRAF];

1.2 XFHE

1.2.1 BEIEM =% GB/T 22210-2008¢E KA 5
PR A B T R R T b v ) B RE AR E, B B A% B
10 ( ZAE R S HE Ll F A A s /N, Sei
BATECEPFN IR, WA TS RZSEBEET . 28
FEDRG BRI . RAZEA RIS | TSR DT g 21
Ao BRIGE TV B E IS8 2= X RR S A TR E
ffro PEOPRUEDLER 2.

1.2.2 HBFHGNT  REy B FHLEE 0 AHS-
Sourcess. PKS. CTS-Saltiness. NMS-umami. CPS,
ANS. SCS, H:H Ag/AgCLAE = LYY, L%
75 AHS-Sourcess( iz B ) . CTS-Saltiness( J& BR ) .
NMS-umami (FEBR) X B 5 1% | Jal, i = FhggmnT LA
ELEEHE, WXTERTR . TR R, TSR



- 350 - £ Tl B4

2023 4F 8 A

*2 SR RIEIT R

Table 2 Sensory evaluation requirements of fresh yak
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Table 3 Performance characteristics of electronic nose sensor
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Table 4 Sensory scoring standards for yak meat
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Fig.1 Taste intensity and radar map of the electronic tongue
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Fig.2 Ballot of principal components of electronic tongue
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Fig.3 Electronic nose odor fingerprint
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Fig.4 Electronic nose principal component score chart
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Table 5 Detection results of volatile flavor substances in yak meat

BE S dcss HURHFE 7t o ar ol B
MRS (%) HREE (%) MREEE (%) MR A (%)

1 2 A PR R R C,H,O 16.595 24.652 22.236 18.886
2 T HORL . MHESEEREY CoH,0 9.789 13.775 8.48 20.933
3 PR SREN . ARk C,H,,0 2.57 1378 1.075 3.861
4 CE R C,H,0 2.449 1.869 1.607 4.028
5 T ARBE B 7K SR A CH;(CH,),CHO 1.44 2.95 1.395 5.887

. 6 g CH,0, 0.693 0.187 1.621 0.486
7 K &, EL CgH,O 0.578 0.26 1.791 0.113
8 3-IE} C,;H,08 0.429 - 1.405 -
9 oS AT 555 C,6H;,0 0.412 0314 1.383 0.328
10 3-FRFE-2- NI CyoH,00, 0.394 - 1.343 0.224
11 ZEE C,,H,, O - 0.582 -
12 2RI TR C,oH,,0 - 0.334 0.612 -
1 2-2F-1-CU B TR AR CgH,40 9.558 3.135 3.729 2.902
2 % e P, AL C,HO 4553 1373 2.49 1.523
3 1S AR R CyH, ;O 4254 2.805 3.806 4.548
4 1-FH5-3- 1 Bl TR CH,,0 1.289 0.89 3.114 1.783

K 5 1-THE AW GE C,H,,0 1.167 0.377 1.712 0.992
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AT (%) M A R(%) AR (%) XA R (%)
6 1-PefiE S RN C,H,;0 0.861 0.342 1.113 0.68
7 1-C AT SR C¢H,,0 0.766 0.283 0.574 0.589
8 1-J3 i C,H,,0 0.72 - - 0.429
9 3-FH -3 T -1 C,H,,0 0.255 - - 0.247
10 1T DN CyH,,0 0.255 - 0.155 0.115
11 2-15 e FY it CyH,0, - - 0.62 -
1 ] =% SRELTT AR CgH,y, 8.727 18.775 1.337 8.826
2 A HIZE IR LB CeH,(CH;), 6.868 2274 1.814 5.073
3 POt S HA AR CeHy 3.177 5.092 0.626 3.159
4 IR J5 AR CeHy, 2.646 3.944 0.547 2.748
5 TR R F5RTIREY CsH,,0 2.191 1.152 1.063 0.56
JRk 6 IS C,H, 0.232 0.294 0.818 0.417
7 £ C,oHg 0.592 0.371 0.678 0.438
8 %t C, Hy 0.969 1.14 - 0.761
9 [i] S5 PR PR CioHy, - 3.568 - -
10 2-FE—2% C,H, - - 1.222 0.392
11 1-FPAUBE-4- R R CgH,,0 - - - 0.425
1 AR NGB I5 TR C¢H;COOH 1.295 0.478 1.173 0.527
2 wAi7d AR R A C,H,0, 0.924 0.696 2.794 0.838
[i7ES 3 BRI (CEEERT/SatuN CoH,50, 0.704 0.571 1.002 0.463
4 FiR CgH,0, 0.41 0.44 1.501 0.416
5 TR FAREE AR SR CH 0, - - 2.282 0.447
1 KT C4HO 0.32 0.247 0.663 0.208
B 2 3-C C¢H,;,0 0.045 0.154 1.401 0.165
3 4-2RFE-2- TR YR BRI C\oH,,0 - - 0.556 -
1 bt VA A NG PRI B CgH,0, 1.237 0.758 1.02 0.626
2 2-Z B E: HEBEA, BRIES CHNOS 0.733 0.547 0.977 0.524
3 2,4-ZRUT HOR BRI R R IREY C,,H,,0 0.973 0.647 1.014 0.656
4 2-ZHR TR C,,H,,02 - 0.293 - -
5 LR (2-2. 35 TR TR K RS BRDY C,oH500, 0.607 0.386 - 0.63
6 S TR A Y Sk AL HEEHRR C,H,S 0.39 - 3.979 -
7 EN HA RS C4H,0 0.382 0.237 0.413 -
FRERMAEY 8 2- P bk, . B FESR CH,NO 0.354 0.422 4761 0.352
9  ZEHHETEE CeH,5NS, 0213 - - 0.138
10 ZHE =AY IR A C,H¢S, 0.194 0.245 1.226 0.116
11 2- P - AR C,H,,0 0.164 0.37 1218 0.287
12 PR R C,H,S, 0.071 0.086 1.206 0.269
13 HH Ltk Jeg I SRR C;H N2 - - 0.534 -
14 < Lt JERRFS C,H (N2 - - 1275 -
15 L] P e JE IR IS CgH N2 - - 0.51 -
T 45Fh 415 49FH 46
93.451 98.031 98.453 98.015

e —FOR AR ENZ Y T, KRR IR F S SOl AN 4 (http://www.odour.org.uk) »
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Table 6 Statistical table of compound content in yak meat
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Fig.5 Principal components of volatile compounds in
four parts of yak
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