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Abstract: To investigate the flavor composition and characteristics of air-dried jerkies that are confused and difficult to
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distinguish with naked eye on the market, electronic nose (E-Nose) combined with headspace-gas chromatography-ion
mobility spectrometry (HS-GC-IMS) was used to analyze the flavor profiles and compositions of different jerky types,
including air-dried yak, beef, chicken, duck and pork jerkies. Through relative odor activity value (ROAV) and multivariate
statistical analysis, the key volatile compounds and characteristic volatile compounds that contributed significantly to the
overall flavor of different jerkies and helped distinguish between jerky types were screened. The E-Nose results showed that
the overall flavor profiles of different jerkies were similar, although their responsiveness differed. A total of 42 volatile
compounds were identified by HS-GC-IMS, including 9 alcohols, 5 ketones, 9 terpenes, 2 acids, 8 esters, 6 aldehydes, 2
pyrazines, and 1 furan. Among them, the highest percentage of relative content of alcohol compounds was 16.04% to
32.41%. The comprehensive analysis revealed that the principal component analysis based on E-nose data achieved good
discrimination, and that the flavor profiles differed across different jerky types. The key volatile compounds of various
jerkies included (R/S)-linalool, 3-hydroxy-2-butanone, a-pinene, ethyl acetate, isovaleraldehyde, 1-nonyl aldehyde, 1,8-
cineole and f-myristate. Among them, isovaleraldehyde and 3-hydroxy-2-butanone-D were key volatile substances and
characteristic volatile compounds, whose relative contents were correlated with chicken and yak jerkies, respectively. In
conclusion, by analyzing the characteristics of flavour characteristics for different types of air-dried jerkies, which could
provide theoretical support for the differentiation of air-dried jerky types.

Key words: air-dried meat jerky; headspace-gas chromatography-ion mobility spectrometry; volatile compounds; flavor
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Fig.1 Sensor radar chart of volatile components
from different types of jerky
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Fig.5 Fingerprint of volatile components in different types of jerky
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Table 2 Volatile components in different types of jerky

’ 61 B SERLI AHXT (%)

Z/é;’ﬁ PR SRR CASS g;ﬁ? I‘lﬂt?su)jL E‘?fn?; MNR NR IR YR ZR
(R/S)-F51HE-M (R/S)-Linalool-M 78-70-6  1557.6 1098.43 122 19.4+0.10° 19.05+0.78® 8.75+0.80° 18.0+0.37° 18.30+0.36"
(R/S)-J5HifE-D (R/S)-Linalool-D 78-70-6 15603 110525 1.76 6.03£0.44° 7.13£0.55" 0.62£0.08" 7.27+0.23% 5.02+0.66°
S -2- O 0 -1 - (E)-2-Hexen-1-ol 928-95-0 1400.5 7689 1.52 1.08+0.17* 0.53+0.08" 0.60+0.05 0.75+0.04> 0.83+0.01°

L Ethanol 64-17-5  933.1  189.1 1.16 3.27£0.05° 4.24+0.06° 3.63£0.25° 4.11£0.07° 4.21+0.03"
1-IE T FE-M 1-Butanol-M 71-36-3  1154.5 3733  1.18 0.3420.06" 0.32+0.05 0.17+0.15* 0.22+0.04™ 0.21+0.01*°

Bk 1-IETA#-D 1-Butanol-D 71-36-3 11542 372.91 1.38 0.08+0.02" 0.08+0.03° 0.04+0.04° 0.05+0.01* 0.04+0.00"

2-CU -1 2-Hexen-1-ol 2305-21-7 1384.5 74159 1.18 0.20£0.02° 0.16£0.01° 0.10+0.01¢ 0.18+0.00° 0.15+0.00°
2-HIFE-1-INBE-M  2-Methyl-1-Propanol-M ~ 78-83-1 11054 3146 1.17 0.48+0.05" 0.25+0.02° 1.07+0.10" 0.54+0.01" 0.530.05°
2-FE-1-NBE-D  2-Methyl-1-Propanol-D ~ 78-83-1  1106.4 315.68 137 0.13£0.01° 0.06+0.01° 0.31+0.01° 0.22+0.01° 0.18+0.01°

2- B 2-Heptanol 543-49-7 1337 665.69 138 0.46+0.05" 0.09+0.01° 0.17+0.03° 0.19+0.01" 0.48+0.07°
2-FPAE-2- N B 2-Methyl-2-propanol ~ 75-65-0 9082 177.14 133 0.43+£0.00° 0.45£0.01° 0.57+0.02* 0.51+0.02° 0.39+0.03°
3-HE-1- TR 3-Methyl-1-Butanol ~ 123-51-3 12184 4657 125 0.08£0.01° 0.04£0.01° 0.03+0.00° 0.04+0.00° 0.10+£0.01*
Mt 32.04+0.12° 32.41+0.56° 16.04+1.29° 32.12+0.24" 30.48+1.08"

2-T T 2-Butanone 78-93-3 9062 1762 125 1.45+0.07° 0.71£0.04° 1.05+0.01° 1.11£0.06° 0.57+0.02
1-$35-2- T R-M ;Jjg;‘;g;‘g& 116:09-6 1318  637.65 1.06 046:0.04° 0.560.02° 0.25:0.06° 0.48+0.02° 0.47+0.02"
 LRHE2-HIELD L}Zlgg;gﬁ%' 116-09-6 131707 63725 123 0.10:0.03° 027+0.04 0.02£0.01° 0.19£0.01° 0.15:0.01°

A 3-FEE2-TTH-M Acetoin-M 513-86-0 1298.1 609.49 1.06 1.45+0.04° 1.430.06" 0.56+0.18 0.64+0.06* 0.78+0.04°
3-F25-2-THiI-D Acetoin-D 513-86-0 1298.7 61029 133 1.59£0.09° 1.59£0.12" 0.09+0.03° 0.19+0.04™ 0.28+0.01°

2- TR 2-Propanone 67-64-1 8152 13878 1.12  9.04+0.78" 11.68+0.98" 8.50+£0.20° 11.3+0.26" 11.30+0.64"
1-F45-3- 1-Octen-3-one 4312-99-6 13263 649.69 127 0.06£0.01° 0.16£0.06° 0.03+0.00° 0.17+0.03* 0.25+0.09"

Bt 14.15+0.85" 16.39+0.96" 10.51£0.13° 14.16+0.13" 13.83+0.66"

il b a-Terpinolene 586-62-9 1283.8 58241 122 0.12+0.05° 0.46+0.16° 0.07£0.02° 0.23+0.04° 0.16+0.07°

B-% e S-Ocimene 13877-91-3 1257.2 531.66 121 0.40£0.12° 0.77£0.16" 0.16+0.02° 0.49+£0.05° 0.48+0.15

y-iili it i y-Terpinene 99-85-4  1246.5 512.64 122 0.17£0.06° 0.43+0.13* 0.07£0.03° 0.21+£0.04° 0.17+0.07°

1,8-fint % 1,8-Cineole 470-82-6  1208.3 449.83 1.73 0.20£0.06° 4.20£1.09° 2.27+0.73" 3.79+0.46" 2.22+0.62°

-H B S-Myrcene 123-35-3  1162.6 383.95 1.71 0.16+0.06™ 1.08+0.07" 0.06+0.02° 0.28+£0.06° 0.28+0.12°

[eES o-TRME-M a-Pinene-M 80-56-8  1028.4 246.69 1.22 0.52+0.20% 0.75£0.03® 0.78£0.21° 0.75+0.01° 0.46+0.05°
o-JRM-D a-Pinene-D 80-56-8  1028.4 246.69 1.67 0.18+0.10° 1.12+0.41* 0.23+0.10° 0.53£0.07° 0.16+0.05°

a-THi A a-Terpinene 99-86-5 1177.9 404.96 1.22 0.11£0.01° 0.64£0.24* 0.06+0.01° 0.12+0.02° 0.10+0.02°

p-IRME-M S-Pinene-M 127-91-3  1113.9 324.11 122 3.2840.13" 2.70+0.23" 3.15+0.46™ 3.07+0.13" 3.26+0.08"

B-IRM-D f-Pinene-D 127-91-3 11149 325.19 1.64 221£0.60° 3.05£0.19° 1.16+0.26° 3.06+0.04" 2.68+0.35%
(+)-Frigs (+)-Limonene 138-86-3  1197.9 434.05 1.66 0.17£0.07% 0.74£0.12° 0.05+0.01° 0.31£0.07° 0.24+0.13°

Bt 7.52+1.45° 15.93+1.88" 8.08+1.76° 12.85+0.26° 10.21+1.50"

HiE-M Propanoic acid-M 79-09-4  1611.8 1242.42 1.12 1.87+1.01° 2.13+0.09° 0.64+0.25° 1.75£0.23" 4.98+1.37°

T NIR-D Propanoic acid-D 79-09-4 16107 12393 127 0.22+0.07° 0.25+0.02° 0.11£0.02° 0.23+0.01° 0.78+0.37°
Z-M Acetic acid-M 64-19-7  1472.8 906.06 1.05 3.03+0.10® 3.10+0.14* 3.15+0.11* 2.85+£0.06° 3.00+0.10®

ZR-D Acetic acid-D 64-19-7 14734 907.39 1.15 2.25+0.18® 2.40+0.09° 2.06£0.48™ 1.84+0.27° 2.28+0.14®

At 7.38+0.91° 7.88+0.12° 5.95+0.61° 6.67+0.41" 11.05+1.90°

IR L TR Ethyl isovalerate 108-64-5 1070.6 281.44 126 0.02£0.00° 0.24£0.04° 0.06+0.00* 0.03£0.00°¢ 0.08+0.02°
TR Butanoic acid ethyl ester  105-54-4 1041.8 2572 1.56 0.03£0.00° 0.91£0.30° 0.03+0.00° 0.14+0.03° 0.81+0.29*

LR TR Acetic acid ethyl ester ~ 141-78-6  876.5 162.99 1.34 0.42+0.04° 4.65£0.75° 0.68+0.07° 2.07+0.47° 5.04+0.49"

B TR oaieM 97643 13646 70885 114 0.09:0.00° 075007 0.12:0.02° 0.48+0.02° 0.57+0.04
D | moute.D 9643 13626 70563 154 002:0.00° 023:005' 002:0.00° 0.13:0.01" 0.1540.04

IR TR Acetic acid butyl ester ~ 123-86-4 1077.7 287.74 124 0.02+0.00° 0.07+0.02* 0.03£0.01° 0.03+0.00° 0.04+0.01°

7- T NME-M 7-Butyrolactone-M 96-48-0  1597.4 1202.46 1.09 0.65£0.09° 0.56+0.04° 1.17+0.07° 1.68+0.18" 1.37+0.30
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k2
Y5 . WED REANE SRR AR (%)
i)ﬁﬁﬂ FILER Sl CASE 1@% 17!%TS>J Efi:) MNR NR R YR 7R
7- T BE-D y-Butyrolactone-D 96-48-0  1598.7 120591 1.3 0.19£0.03" 0.18+0.01° 0.24+0.03° 0.58+0.11* 0.54+0.06"
[LieS IEC R LT Ethyl caproate 123-66-0 12242 47495 1.79 0.03£0.00° 0.19+0.06" 0.09+0.03" 0.07+£0.01° 0.09+0.01°
NIRRT Ethyl propanoate 105-37-3  963.1 20457 145 0.05£0.01° 1.45£0.27° 0.12+0.03" 0.30£0.08" 0.140.03"
Bt 1.53+0.13% 9.22+121* 2.56+0.11° 5.52+0.85" 8.85+0.54°
PR Heptaldehyde 111-71-7 1186.6 417.55 134 0.06£0.00° 0.07£0.01° 0.09+0.02° 0.23+0.04* 0.17+0.04°
eI 3-Methyl butanal 590-86-3 9054 175.84 141 0.34£0.01° 0.17£0.05¢ 0.57+0.03* 0.29+0.02° 0.09+0.00°
HEE-M Propanal-M 123-38-6 7794 12637 1.05 0.09£0.01° 0.07£0.01° 0.05+0.00° 0.09+0.01° 0.14+0.01°
M WNE-D Propanal-D 123-38-6  777.8  125.84 1.14 0.14£0.01° 0.16+0.02° 0.20£0.01° 0.26£0.01° 0.200.02°
T 1-Nonanal 124-19-6  1389.5 750.03 1.46 0.21£0.03° 0.59+0.10° 0.40£0.04° 0.55+0.05" 0.51+0.10®
IE SR n-Pentanal 110-62-3  991.6 22043 1.42 1.60£0.25° 0.15£0.02° 0.18+0.06° 0.06£0.01° 0.07+0.01°
S -2- i (E)-2-Pentenal 928-95-0 1142.6 358.16 1.11 0.73x0.06" 0.33£0.07° 0.12£0.06° 0.31+0.05° 0.34%0.03"
js8an 3.17£0.22* 1.53+0.06° 1.60+0.07* 1.78+£0.05° 1.51+0.09°
2,5-ZHIEEMEWE 2 5-Dimethylpyrazine  123-32-0 13319 658.1  1.12 0.1330.01¢ 0.28+0.02° 0.22+0.02° 0.38+0.01° 0.23+0.01°
MEEZE 2,6-— F ENEE-M (2,6)-Dimethylpyrazine-M 108-50-9 1338.5 667.96 1.14 0.110.01¢ 0.19+0.03° 0.30+0.03" 0.38+0.02° 0.16+0.01°
2,6- I EMEIE-D (2,6)-Dimethylpyrazine-D 108-50-9 13382 667.51 1.53 0.01+0.00° 0.03£0.01™ 0.04+£0.01° 0.11£0.01* 0.02+0.00°
it 0.25+0.01¢ 0.49+0.05" 0.56+0.06" 0.87+0.03" 0.42:0.02°
2T S K-3- 2-Methyl-3- 3188-00-9 1275.5 566.04 108 0.12:0.01° 037:0.04° 0.18£0.01° 0.35:0.02° 035:0.05"
s |- ketotetrahydrofuran-M
PRI 2- PP B DY S g -3 - 2-Methyl-3- b b
“Hi-D ketotetrahydrofuran-p  3188:00-9 1275 565.24  1.42 0.04+0.01° 0.44+0.19* 0.05£0.01° 0.18+0.03* 0.27+0.08
Bt 0.16+0.01° 0.81£0.22° 0.24+0.02° 0.53+0.05° 0.62+0.12
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Table 3 ROAV of volatile components in different types of jerky

R T cAs  Bft(ugke)™ ROAV Tt
MNR NR JR YR ZR

1 (R/S)-F5 A 78-70-6 6 100.00  100.00  100.00  100.00  100.00 SEIL R AT
2 2-TA 67-64-1 832 0.26 0.32 0.65 0.32 0.35 I KR
3 B-RNE 127-91-3 140 0.92 0.94 1.97 1.04 1.09 AR
4 3-FE-2- TR 513-86-0 14 5.12 495 2.96 1.39 1.95 B H
5 TE GRS 110-62-3 12 3.14 0.29 0.95 0.12 0.14 HE, G
6 o-JR M 80-56-8 6 2.73 7.16 10.75 5.05 2.63 AR
7 2- B 1-a 78-83-1 550 0.03 0.01 0.16 0.03 0.03 s N
8 2-pEs 543-49-7 65.235 0.17 0.03 0.16 0.07 0.19 R Vet BT S
9 LR 141-78-6 5 2.00 21.30 8.71 9.81 25.90 L A
10 S 590-86-3 1.1 732 3.48 33.17 6.27 2.04 550 Sy | 22 2Ek
11 [5]3 123-38-6 95 0.58 0.55 1.65 2.17 234 WE . EH
12 T-mE 124-19-6 1 4.98 13.50 25.44 12.95 13.00 I8 A% o
13 18-t % 470-82-6 1.3 3.63 74.12 5.24 3.25 2.06 AR | A i
14 -1t i I 99-85-4 6.5 0.63 1.52 0.74 0.77 0.68 R MG
15 B-AENE 123-35-3 12 3.18 20.54 338 5.61 6.07 Al AR R
16 2,5- Skt 123-32-0 80 0.04 0.08 0.17 0.11 0.07 AR REARIA L IR
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