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ABSTRACT: Objective
meat. Methods

To identify the flavor characteristics and key compounds affecting different parts of yak
Using solid phase microextraction-gas chromatography-mass spectrometry (SPME-GC-MS) and
electronic nose detection technology, relative odor activity value (ROAV) and partial least squares discriminant
analysis (PLS-DA) were used to analyze the key compounds affecting the flavor of yak meat. Results A total of 60
compounds were detected in yak meat, and aldehydes were the highest compounds in yak meat. ROAV value results
showed that the key compounds that ultimately affect the flavor of yak meat were: 2-ethyl-1-hexanol, 2-acetylpyrrole,
nonanal, allyl methyl sulfide, octanal, phenylacetaldehyde, butyric acid, hexanal, caproic acid, benzaldehyde, 1-octanol,
2-pentylfuran, m-xylene, and 13 kinds of common compounds. Among them, 2-ethyl-1-hexanol gave yak meat an
aromatic aroma, nonaldehyde octanal gave it a clear and astringent aroma, allyl methyl sulfide, 2-acetylpyrrole, and
2-pentylfuran gave yak meat a roasted meat and toast aroma, and phenylacetaldehyde gave yak meat a floral aroma. The
key compounds with variable projection importance value greater than 1 affecting yak flavor were 2-ethyl-1-hexanol,
benzaldehyde, 1-octanol, m-xylene and caproic acid. The data of electronic nose sensor were correlated with key
compounds of yak meat. Conclusion PLS-DA proves that the flavors of yak tenderloin, brisket, sirloin, round are
similar, and bottom round are independently different from other samples. The electronic nose can distinguish the
odor characteristics of different parts of yak meat, and was consistent with the PLS results. The research results

provide theoretical references for the flavor characteristics of Yushu yak meat in the future.
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Elite-5MS (30 mx0.25 mm, 0.25 um)(3€[# Perkin Elmer 23
ril); PC-420D & I 1 n#di$26 & . 75 um CAR/PDMS
Fah Ak (3 [E Supelco 23 H]); FOX4000 HL 15 (4% [
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FL WA,

R1 HFE4E S MR
Table 1 Samples of 5 parts of yak meat
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R INPi RS . BH, WS R AT 3 R,

T02s 2 FES B T REI AR (55°CIEE 30 min),
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Table 2 Relative content of volatile compounds in yak meat from 5 parts (%)

ik &Y CAS & FEf A FEfh B FEfh C FEfh D FESh E
b3 M [ESNI Bk L L B L
E4(12) 2R 100-52-7 16.33+0.25¢ 18.14+0.66° 24.02+0.76" 10.34+0.14° 21.85+0.54°
T-mE 124-19-6 9.76+0.09¢ 20.91+0.32° 13.25+0.88¢ 27.77+0.28" 8.44+0.32°
P 111-71-7 2.5140.08° 3.75+0.18° 1.3420.09¢ 4.63%0.05° 1.1040.02¢
CL 75-07-0 2.4240.10° 4.03+0.02° 1.85+0.02¢ 2.0620.08° 1.55+0.05°
S 124-13-0 1.43+0.09¢ 5.71+0.17° 2.9240.04° 6.70+0.16" 1.3620.03¢
e 35796 0.67+0.05" 0.45+0.10° 0.19+0.02¢ 0.20+0.02¢ 1.64+0.12°
RO 122-78-1 0.54+0.08" 0.11£0.01¢ 0.24+0.03¢ / 1.7840.04°
3-IE Wy F 498-62-4 0.44+0.01° / / / 1.31£0.20°
TS 629-80-1 0.4+0.01° 0.33+0.02¢ 0.3320.03¢ / 1.31£0.06°
TR T 1504-74-1 0.36+0.03" 0.22+0.01¢ / 0.2440.04° 1.44+0.09
YR 14371-10-9 / / / / 0.67+0.08"
2-FEIL - T 4411-89-6 / / 0.32+0.01° / 0.58+0.03*
IR (11) 2-2Kk-1-C i 68526-83-0 9.54+0.06" 2.88+0.03¢ 2.96+0.27¢ 4.72+0.13° 3.52+0.24°
2 100-51-6 4.56+0.05° 1.53+0.02¢ 1.35+0.02¢ 3.19+0.12° 2.3240.15°
1 111-87-5 4.26+0.05° 4.63+0.07" 2.8540.04° 5.66+0.22° 3.60+0.20¢
1 Ji-3- 18 3391-86-4 1.28+0.01°¢ 1.7540.04° 0.81+0.08¢ 1.63+0.18° 3.23+0.27°
1- T 71-36-3 1.15+0.02° 0.96+0.03¢ 0.35+0.03¢ / 1.7440.03"
1- e 111-70-6 0.85+0.01° 0.66+0.02° 0.33+0.02¢ 0.17+0.03¢ 1.12+0.02°
1-C 111-27-3 0.75+0.03" 0.59+0.01° 0.26+0.04¢ 0.3540.03¢ 0.56+0.02°
13 B 71-41-0 0.76+0.04* 0.43+0.02° / / /
B E-3-T - 1-% 556-82-1 0.26+0.01° 0.23+0.02° / / /
1-FB 143-08-8 0.25+0.01* 0.12+0.01° / / 0.14+0.02°
2- 1) i R i 55038-01-2 / / / / 0.5940.05°
JEZk(11) ] — F 2 108-38-3 8.72+0.05° 8.79+0.07° 18.00+0.84" 8.50+0.49° 1.31£0.03¢
4B IR 95-47-6 6.83+0.08" 5.15+0.09° 2.79+0.45¢ 1.83+0.09¢ 1.73+0.14¢
Xof —H R 106-42-3 3.14+0.04° 3.1340.03° 4.85+0.26° 2.9240.07° 0.63+0.01¢
KR 100-41-4 2.66+0.02° 2.73+0.02° 3.96+0.03" 1.87+0.12¢ 0.97+0.73¢
THALFRIL PR 128-37-0 2.20+0.01° 0.53+0.07° 1.07+0.07° 0.31£0.05¢ 1.05+0.04°
H2R 108-88-3 0.22+0.01° 0.44+0.02° 0.28+0.01¢ 0.85+0.08* 0.88+0.05"
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Hik G CAS B FEdh A FEdh B ﬁﬁc K D FEih E
LR JER AL e L JiTal L B 2B
ES 91-20-3 0.58+0.01° 0.43+0.02° 0.36+0.03¢ / 0.66+0.02°
T 1120-21-4 0.96+0.06° 0.75+0.03¢ 1.13+0.12° 1.53+0.10° /
[t S5 P9 ik R R 99-87-6 / / 3.54+0.12° / /
2-HIgE-2% 91-57-6 / 0.38+0.02° / / 1.16+0.06°
1-F AR -4 R 104-93-8 / 0.43+0.02° / 0.37+0.03° /
1i%25(6) AR 65-85-0 1.29+0.02° 0.54+0.01° 1.78+2.28° 1.29+0.07° 1.14+0.03"
c i 142-62-1 0.93+0.02° 0.83+0.05¢ 0.71+0.08¢ 1.23+0.02° 2.71+0.07°
T 112-05-0 0.69+0.05° 0.44+0.03¢ 0.55+0.02¢ 1.13+0.05° 1.00£0.02b
R 124-07-2 0.38+0.06° 0.41+0.05° 0.43+0.02°  0.84+0.01° 1.49+0.04°
T 107-92-6 / 0.42+0.02° / 1.76+0.02° 2.18+0.09°
2R 334-48-5 / / / 0.59+0.06" /
Fii25 (4) AR 98-86-2 0.31+0.01° 0.23+0.02° 0.23+0.02®  0.17+0.03¢ 0.60+0.13*
3-CL 589-38-8 0.05+0.01° 0.15+0.02° 0.13+0.02° / 1.44+0.05°
4- 2R F-2-T il 2550-26-7 / / 0.15£0.01°  0.556+0.01° /
2(SH)- Mk MR il 497-23-4 / / / 0.74+0.01° /
S A
z%jf;(?zk A XV 111-90-0 1.24+0.01° 0.61+0.06° 0.81x0.11°  0.90+0.06° 1.05+0.03°
2-Z T e e 24295-03-2 0.75+0.02° 0.48+0.04¢ 0.47+0.07°  0.41£0.06° 0.92+0.06°
2,4-ZRUT RO B 96-76-4 0.98+0.01° 0.62+0.07¢ 0.66+0.02°  0.76+0.02° 1.07+0.07°
2-CHR TR 119-43-7 / / 0.28+0.01° / /
LIR(2-2.F ) B 31565-19-2 0.62+0.02° 0.600.04° 0.38+0.01°  0.59+0.04" /
o 7 5 P B ft Pk 10152-76-8 0.37+0.03° / / / 3.83+0.15°
ENU 108-95-2 0.36:£0.02° / 0.25+0.02°  0.23%0.03° 0.47+0.10°
2- 2. Pk 1072-83-9 0.34+0.01° 0.32+0.03¢ 0.42+0.02°  0.57+0.02° 4.70+0.12°
T T H R R 686-07-7 0.21+0.01* 0.13+0.01° / 0.15+0.01° /
T =AY 3658-80-8 0.18+0.01° 0.11+0.02¢ 0.24+0.01°  0.12+0.02¢ 1.17+0.05*
213 FE -1k IR 100015-12-1 0.15+0.01¢ 0.27+0.03¢ 0.47£0.09*  0.55+0.03" 1.24+0.02°
R T mARY 624-92-0 0.07+0.01° 0.25+0.02° 0.08£0.01¢  0.16%0.02° 1.22+0.02°
FH i g 109-08-0 / / / / 0.53+0.02°
— 14667-55-1 / / / / 1.20+0.07°
PO FA 2kt i 1124-11-4 / / / / 0.5240.02°
2,4,5 = H 3 g mp 13623-11-5 / 0.08+0.01° / / /
Bt 92.75+1.69 96.68+2.68 97.39+7.12  98.59+3.09 96.72+4.82
e AP ANG B R R AT i 2 25 5 (P<0.05); /R R AR 2L &4 .
0r 212 AAx Aok BARLE A
5o [ A ROAV: B AL P LA MRS ey, AT &5
< 4ol . Eggj}ﬂgc R ROAV E XA 100, RJGOTHEBEE MR
W §§: : & A EAILE #HE(T-stan=0.0031 pg/kg) . T-EE & i XA & S dn e
S0 o (C-stan=27.98%), #KJ }155 i 4 KR 1L & 416 ROAV,
BN

a AR SOk SR

; Hi6 3 AT, 4B ROAV HNRORIOE 2-2 3610

, ed b ADRR BECHA TR A 5 200), JLUR: TREGRAB B vA

R 5?;3 @ff% R 2T B G HRRK) | SFRECEA R BAER)TERE: B, D 11 ROAV

FE ARG R AL A 522 5 (P<0.05). iﬁ BB TR A, %ﬁ‘%ﬁmﬁﬁﬁﬁﬁﬁwﬂ
1 GBI B %) K, R A C. B ROAV B, RITAIRHIFEEA

Fig.1 Proportion of compound category content in yak meat (%) SRR 2 IR
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Table 3 Relative odor activity value content and aroma description of yak meat
oy A KUK I fi ROAV ~ ROAV ~ ROAV ~ ROAV  ROAV
/(ng/kg) A B C D E
IR IR o 0.085 2.14 2.38 3.15 1.36 2.87
T Ne#& AR R | 7 LR 0.0031 35.15 75.30 47.71 100.00 30.39
B Ne#& g T R W e 0.26 0.11 0.16 0.06 0.20 0.05
=Y R R . 1537 A K SR 0.0045 6.00 10.00 4.59 5.11 3.85
S R R RBAFIR* 0.00088 18.14 72.43 37.04 84.99 17.25
MR LB WFIETH I, PR A 2.8 0.02 0.00 0.00 0.00 0.01
W i SREL RS F AR 0.00072 8.37 1.71 3.72 0.00 27.60
3-WEmy H / / / 0.00 0.00 0.00 0.00 0.00
TN i A6 IS TR IR S b / 0.00 0.00 0.00 0.00 0.00
PR / / 0.14 0.03 0.02 0.00 0.02 0.11
L bl TR, B AR 0.0026 0.00 0.00 0.00 0.00 0.00
2R TR / / 0.5 0.00 0.00 0.00 0.00 0.00
2-Z.3-1-C HE TR 0.00031  343.54 103.71 106.59 169.97 126.76
R HE JFE R 0.051 1.00 0.33 0.30 0.70 0.51
1S BE A oy 1 SN U S 0.023 2.07 2.25 1.38 2.75 1.75
1-2FJf5-3-1% A BRI, TRkt 0.048 0.30 0.41 0.19 0.38 0.75
1-TH2 A A5 Ak, #ITY 0.48 0.03 0.02 0.01 0.00 0.04
1-BEE N AN A, AR 0.023 0.41 0.32 0.16 0.08 0.54
1-CL B R KR SRR 0.034 0.25 0.19 0.09 0.11 0.18
1% A EESIEat 0.1502 0.06 0.03 0.00 0.00 0.00
3- T - 1-1% / AR R SR 0.004 0.73 0.64 0.00 0.00 0.00
- / / 0.0053 0.53 0.25 0.00 0.00 0.29
PRI L S Fo 2k AR DY / 0.00 0.00 0.00 0.00 0.00
) R I SREL Sy A R 0.18 0.54 0.55 1.12 0.53 0.08
A 2K HE HiAg T2 A SLwgkiel 1.6 0.05 0.04 0.02 0.01 0.01
X HAR TE AT Akl 0.25 0.14 0.14 0.22 0.13 0.03
VA8 %S TE I AR / 0.00 0.00 0.00 0.00 0.00
THAL AP O / / / 0.00 0.00 0.00 0.00 0.00
R / / 0.3 0.01 0.02 0.01 0.03 0.03
% / / 0.45 0.01 0.01 0.01 0.00 0.02
+—bi / / 5.6 0.00 0.00 0.00 0.00 0.00
(] S5 P 2 R 2 / / / 0.00 0.00 0.00 0.00 0.00
2-FE-ZE / / / 0.00 0.00 0.00 0.00 0.00
A -4- R / / / 0.00 0.00 0.00 0.00 0.00
HRHR iy AUF 5 IR A* / 0.00 0.00 0.00 0.00 0.00
WA iR WREBR . BRI AT 0.0048 2.16 1.93 1.65 2.86 6.30
T TE B R S 0.003 2.57 1.64 2.05 420 3.72
F R g BRI . BT 0.0051 0.83 0.90 0.94 1.84 3.26
T iR YRR . ERIAPT 0.00094 0.00 5.30 0.00 20.63 26.87
%R iR REF . Wl . BRYENT / 0.00 0.00 0.00 0.00 0.00
KT / / 0.0012 2.88 2.14 2.14 1.58 5.58
3-CL il FA HE . MIEER 0.0527 0.01 0.03 0.03 0.00 0.31
4K FE-2- T H JilERS Wy k> 0.003 0.00 0.00 0.54 2.07 0.00
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famats O Rk e, ROV R RGAV RGAV RO
2(5H)-: IRl = S e AR 0.008 0.00 0.00 0.00 0.40 0.00
TR ik I A N BBy A 2.1 0.01 0.00 0.00 0.00 0.01
2- T L GE e A FOKRAE . AREEFRNT / 0.00 0.00 0.00 0.00 0.00
TORCT IR I B R B Rk / 0.00 0.00 0.00 0.00 0.00
2-Z IR A A A 0.001 0.00 0.00 3.13 0.00 0.00
R (C 3B RE FERE . HE* 0.0018 3.85 3.72 2.36 3.66 0.00
s TN 35 FEY A EE S B 0.0005 8.26 0.00 0.00 0.00 85.51
N AT LA FERR A IR R 0.021 0.19 0.00 0.13 0.12 0.25

2-Z, Pk g B At HEFRN 0.0004 9.49 8.93 11.72 15.91 131.17
i R PR R / / / 0.00 0.00 0.00 0.00 0.00
THE = EeY / / 0.014 0.14 0.09 0.19 0.10 0.93
2- % F - IR K ARk 0.0058 0.29 0.52 0.90 1.06 2.39
THE T EHeY / / / 0.00 0.00 0.00 0.00 0.00
FH 3Lk R WLEF 1o IR LA RS 0.19 0.00 0.00 0.00 0.00 0.03
AL / / 0.19 0.00 0.00 0.00 0.00 0.07
DY Lk R / / / 0.00 0.00 0.00 0.00 0.00
2,4,5 H B -1gg s / / 0.022 0.00 0.04 0.00 0.00 0.00

T AR RS B B (O ORI T (Aba e B(EIE S ) 5 RURARA AR AR A 202 M3 (http://www.odour.org.uk); /Z7R BEA AR
K, SRR, HEAAN nekgo

R E IR, BEBR, AU . B {EIR,
WA SRR, S, AL 2P B E X XU S i
Ko FEA A A 5 LA IRE (ELAT BRI ) L 2- LIRS (H.
AL, VR TR 2- k-l (AR B0, (R
i B RO, S ERESD E RS B FR. X
SRR RN S P T4 R — 20 Beah E 2RI
AR EU RS T AR )5 HAAE b 22 5210, BEWIRES: B
HAUARAER K,

LG ROAV>1 I, F/m HOHE b KURAT BTk, &
SCHFEE R B SCBEA AT . R, S ORAE A Y XU B 5%
FEXRAL S PR 2- L - 1-CU R 2-L eI . T I

L ILHREE , EE . KO, TR, O, O, KL,
T2 . GIRQ-CIHCIER . FR . KR 2-Z K TR
1-E [ SERE | 2- PR FE-R | 4-JRFE-2- TR L ) T, 3t
120 F, HAMALG Y ROAV<I, FIWTRHEEA: P KUK RHIE
EHBIE R, X RURAT 810 1E

F 4 B454 SPME-GC-MS 75 2| (A b & W (RS
H>3%) 5 ROAV &4 M1 15 21 B9 3 A0 X S0k 7% B {E
(ROAV>1)AL[R] LI, fie 0 22 5% ) 4 A4 PR XU 6 1k
B 2-L - 1-CU B L 2-L RIS . T s TN A AR
ik, FRE. ROEE. TR, O/, CfR. KR, 1-25FE,
2- P HE-m L ) R 13 R R R A

F 4 FE ROAV EHFZES SPME-GC-MS X B &Y RTEL
Table 4 Comparison of main ROAV samples and SPME-GC-MS key compound samples

A& WA 5%
S 4T RO:V: Roéw: Roéw: RO]/)\V: Roéw: X B C 5 5
JERAL  BaRERL  RDRIAL REAL CREEAL
1 2-2.3k-1-C 343.54  103.71 106.59 169.97  126.76 9.56 2.90 3.14 4.82 3.73
2 2-Z, Ak g 9.49 8.93 11.72 1591  131.17 0.35 0.35 0.42 0.59 4.76
3 T 35.15 75.30 4771 100.00  30.39 9.79 20.93 13.78 27.98 8.48
4 NI L 8.26 0.00 0.00 0.00  85.51 0.39 0.00 0.00 0.00 3.98
5 g 18.14 72.43 37.04 84.99  17.25 1.44 5.89 2.95 6.87 1.40
6 K 8.37 1.71 3.72 0.00  27.60 0.58 0.11 0.26 0.00 1.79
7 THR 0.00 5.30 0.00 20.63  26.87 0.00 0.45 0.00 1.75 2.28
8 CLE 6.00 10.00 4.59 5.11 3.85 2.45 4.03 1.87 2.00 1.61
9 iR 2.16 1.93 1.65 2.86 6.30 0.92 0.84 0.70 1.22 2.79
10 oK 2.14 2.38 3.15 1.36 287  16.60 18.89 24.65 1050  22.24
11 1 2.07 2.25 1.38 2.75 1.75 425 455 2.81 5.64 3.81
12 2- 3 -k g 0.29 0.52 0.90 1.06 2.39 0.16 0.29 0.37 0.53 1.22
13 ] —F R 0.54 0.55 1.12 0.53 0.08 8.73 8.83 18.78 8.68 1.34
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Fig.5 Principal component diagram of electronic nose
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