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Study on the analysis of unique flavor substances and process optimization of Xinjiang beef
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[Abstract] This study focuses on Xinjiang beef jerky and employs a combined method of solid—phase
microextraction—gas chromatography—mass spectrometry (SPME—GC—MS) and gas chromatography—olfaction
(GC—0) to systematically analyze the composition of its volatile flavor compounds and key flavor contributors.
The results show that the main flavor components in Xinjiang beef jerky include aldehydes, ketones, alcohols,
furans, and pyrazines, with aldehydes being the most abundant at 38.6%. Aldehydes such as hexanal and nonanal
are the primary aromatic substances. Through OAV analysis and olfactory scoring, ten key flavor compounds,
including 2—acetylpyrazine, hexanal, and methyl furan, were identified as significantly contributing to the
unique aroma of Xinjiang beef jerky. Based on this, and considering the traditional "roasting + natural drying"
process characteristics, three optimization suggestions are proposed: precise control of roasting temperature,
optimization of natural drying environment, and standardization of raw material processing. These
recommendations provide theoretical basis and technical support for enhancing the flavor stability and
industrialization level of the product.

[Key words] Xinjiang beef jerky; flavor substances; GC—MS

1 AxEM

AT 5T LA 8 2 BT A 500 R, SR IR 5 T AR AT
SRR R AL B, 388 I B AN T R T R XU 5 B, A
A P B 2 e, B 7T BB P T B R R T 3% 3 4 1 0
7Tt

2 FEEL4 AT XY AR

2. 1923 b R 5 R

AT 90 S 4 9 2 M T 97 8 5 04 28 A T DR S B i i,
XA (7] it R B 2 T 65, 20 4 5 ST, S2. S3. S4RIS5

TR 5 2 I FRELS0g F F RURA R $2H . AR 7777 1T, SE38 it H
A BRI HEHrati IE 2t (CASS s 110-54-3, Fhfl: [E 254
[4], 465 =99. 5%) Fl =4l 2 (99. 999%, it SR R 2
F]) o Ak, SRACT-CA0IE St /& AR (Sigma-Aldrich, £8*5: 49451
-U) BEAT R B PR AL (R AL IE o 5236 v 4 A9 PO AR i Dl 4 FR 36
-2 (CAS*S: 108-11-2, Sigma-Aldrich), ¥ FE 1% 5 H0. 005
mg/mL, F§T-GC-MSE E 40 HT. S5 X5 f4%Agilent 78908
—5OTTA AR {13 — 5 8 1Bk A X (GC-MS) , i #& HP-5MS R M4 (30m
X0.25mmX 0. 25 um, ZHEAR) 5 F TS k-1 E (GC-0) B

284 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Agricultural Science

AR Fh e
F3LOH S HeRA 1.0€2025F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

#% NGerstel ODP-3ML MK R L. AT A SLIGTE= R (25°C) £
TNHEEAT, ARGRFIRE I TE SL I AT AR T 20 CAR IR Ok AR, DAYE /D
BRI

2. 2R IR AR B 1%

AT 7T P [ AR A B (SPME) 52 A B2 BT 38 2F I T35 %
PERIRA T, LA CRAS [RIARE S ) (0 0 A — B0 . SE303% HX50/30
um DVB/CAR/PDMSZEH Sk, 7EA# FH AT T-250°C N & .30min. A
AT FREG. 0g, B T40mLTH <A, I InL i FINaCl %
W, FEEE I BERAEA0 CIE IR IR % 30mi n LA HE 1 2 M RUbR
VIR BRI . WS, K SPMEZT 2470 N\ 10 25 R HP R AT IR B, 2
FJ A 3 9 40mi n, B LR XU 8 43 (K1 78 90 B 4 2R IS, SPMEZT-4k 7.
R4 NGC-MSHERE H, #£250°C N AWK 5min, DAL S HT (12 2 1
FIE A AR B RS UG, kAT ARt fh 24 1E, {RAESL
IR

2. 35 B FEk B (GC-MS) 23 b

FE R A% AR A 51 1) 43 B A4S 58 R F Agilent 7890B-5977A
GC-MS ZR 4t 3#EFE 138 B # 58 250°C, KA o Ji k2l (0 i e
10:1) o 3 AHP-5MS (30mX 0. 25mm X 0. 25 1w m) , S A w4l
S (AL OmL/min) o FIEAAEIR I E N40°C, fRHFF2minfi5 LA4°C
/minfEHTFE150°C, B LA6°C/minffid R TF £230°C, x5 LA
10°C/minfE # Tt 22280 C H-ARRE5mi n o JT AR R HL T35
ED R, B ILEERT0eV, FARE T % & Am/230-550, KA
NIST 20FWiley 275J51i%FERE4T 1% ¥ DAL, DUAC ALK T-80% 4L
EYIAE L E

2. 45U -1 E] (GC-0) 434

Dt — 5 R AT R S AR AT 00 D0 SRR A R, A R
GC-OMR [H AR L& L IR T ik SLI#iE 6 4 400 = & IR
BT 51 (35334, 4 830-45 %), XFGC-043 4 Hh f1 S IRk )
JoR AT WL ) 5 R RN 58 B PE 4> . R A Agilent 7890B GCIC %%
Gerstel ODP-3MR[HIFEHE, /iS4 S5GC-MSHIF. i,
BRI LR 5348 O SR BV (0-993) 103 & A IR KSR %, JF:
o} B RAERAE HEAT A o

3 HIESMEER

3. LB A PR 09 2 B R M UK By

A FE R FHGC-MS AT 1 B 8 2 P 4% R 1 AR 5, A
MBI YRERE S, T3S, Bk, Wk, MR R A
2. S0 LR H 4B 32 BE R ML Ay, AR HAH N & BT
VAT (3-1) o« Hoh, B GWIERTA RS LR
(38. 6%), FHUCHEAZE (18. 4%) « EEZE (14. 7%) MR (9. 2%) FH
LR (6. 8%) o MAZRAIMI TR K E, O (hexanal, 12. 3%) «
Ff% (nonanal, 9. 5%) «2—- kLN R (2-acetylpyrazine, 5. 7%)
R T R A% O STIR IR - RS R B B A, 2R
W A I RBP4, 8 LT B AL s TS VR R A
A, I T4 A 58 52 4 IR AR 2 0K T 2- 2 IR i g e Mk ks ot
TR =R OB EY), A R R E .

SEIGHUE TN, B iR A A 0 XU 2 278, S [ ] )

R RS 77— 5E 22 57, (HEE AR SR BT ME SR e 55 &
B, AR SR TR KBRS EE R R
31 FraEb A R BRI R

ESH] EEEY IR B (%) LSRN
=13 12.3 LNy et
(=S T 9.5 R A
2-FHET # 6.1 BRE, HE
2P 7.8 RN
3=l 6.4 N R
1= R 5.9 HAE. RE
[iES
R 1.8 fitdr. Ef
2-F S 5.2 NE. BE
PUES
GiEs i 1.0 SRR
2- LT 5.7 WRE ., BAEE
T
2SR 3.2 BRI RE

3. 2CER R T (1 4 8 5 TRk A A

T HE— 5 A B R IR AR T I AR TTER Y T, ARG A
GC-OMSL [HIAG Y, 3 S R Ve A B kAT T MR B8 FE V74, I
K FH R B TR FE TS (OAV=49) 5 Tk B/ T8 i L) SReff s )
A AR IR DTHRFR P (R3-2) o SREG LRI H 10 B KR i,
FLOAVIE 35K T 1, 3R WK B Ak A 4 7 17 5 A7 PRI 100 R T o
AHHEREEH. Hi, 2- B3 (0AV=350. 4) . C.f% (0AV=
275.3) . MRS (0AV=248. 6) & XU STk FE B = AL B0

F3-2 BB T OCHE KR T K SR A B

W% WRIE (Hg/kg)  TERANRIE (Mg /ke) 0AV NG [EF3E2 %2 (09 43) AU A
2-Z FORHE 178.9 0.51 350.4 8.1 i3 SN s
[&): 135. 2 0.49 275.3 7.5 LN iR
AR 99.4 0. 40 248.6 7.8 Pt i
TR 83.6 0.52 160.8 7.2 RE R
2-FIETE 54.3 0.42 129.3 6.9 [ SN =
3% 18.7 0.45 108.2 6.4 AN N R
L= 42.8 0.55 71.8 6.1 TR R
2~ SR 38.1 0.50 76.2 6.3 Bis N
N 34.2 0.58 59.0 5.8 . 1EF
2 F S5 27.9 0.60 46.5 5.5 IR BREE

4 FEFWTIZRUEEEY

4. VI T2 e, 32T & R OSR

T T 8 A T U R AZ O 31, e v i I
R FEALAE SN W7 A R R — R IR AR IR, 7 KB
REERIRYI BT IN2- ZBEFEAL IS . Ol HIRMERESE . 12
ZMCEE N T H I KA, AFAE NN URASAR 8 55 i o AT

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 285



Agricultural Science

AR Fh e
F3LOH S HeRA 1.0€2025F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

FURBAEISHIAT I N IR B 5 5 I R G, R ez il kb il
FEAE140°C 127y Bl LA P, DAGEIE R J5 14 A2 Fle it As 2213 £
o SRR AT AR 2F A DIEL AR 5K B 2 R A AR
PRI AT 50 o LA, 0 ) T A VO P T8 A - 38 S — Ik
PEBORLE 2, g/ R B £R e A AR L o JE R0 A ) S B b
WEH, ABERTE 74T R R A BUE & R RESOR
AT BT AEAS FIHE A OREE 7 i U ) — B

4. 2 BRI T IR, $ETH B 5 XK R B

AR T2 T S A AT DO Mk ATl it Y S B
HAELRFRIRIT IR . B3GRy U T T AT AN AT AR 50 8
M, EARRR T 5 2P SRR B R, 7 e S BCTIRAS L XUk
PR BEE AR U o DRI, R SO I T PR AT R 22 B 4% it
22 [A] R AH O 32 B2 7E.50% T 65% 1], -4k Rpili FE7E 15 °C 727N,
AR 1A 2% J5 FEE VR B, J0 1 2 5 I R T, DRAUEZK 23 20 AR # XUR
I HTEUE R, SR B ARNT A A R O £
ORI, FFERTH B B KR S L AL 55, SR R T SR A
TR 5 S 1 S B B

4. 3R B AL, Prb KRS AL 5 2 42 1k

JEURLA AT (R ade 33 55 0 A0 A B B4 G 2R B B 25 UKD I 1) A
B P iR e . AR SR UGE I TS R
A2 207 T B PR SR A PR D i e e i (PR K B
SV URRRURIC PR i, DADRBULET 4 S5 # A AR B e - D) R R
o A AR AR PA) 5% J BE D Bmme (8], BEAE T #2838, X
AT IR SR RE T (K 70 2 ST o R, i b P i il 4R
(RN DR SECR 2 SY N VRS e SR E S AN A <SS T
B AR BT R4 °C LR IR R 58 B £ D) 58 B AT X
TR 7K, AR =) 0 4 A S R A S 14 XU o e 4,
A2 FEAEAD I BT /b T A UG (nikis A SE A) 2t

ATRIARY, A BN HIE 7 2k, 3584 T A2 B & S fe
S8 M o IX e A BT KRR P R B JRORMIR [ SR KUK R, A 5
SR 5 M PR R O R A AR

5 45t

A FT G T T A A 0 3 RGBT A i S R B DT R
By, BR T HIDH] 5 EAREE T T 200 RUBR I R s i AL, 5
EExHPEIR TSI BB . BT ER B A EUR R AR AL AL
FREE =T T 2 Bk . 45 BRI, W Rl ) T 2R, B
BT 32 T+ SR B2 SR B — Bk, S R g A i TR 4t
THARSEE . KRBT AT — DR R AR A IR A F
HIl T2 LA 2 E T KSR AL ROE 7T, &5 A XUk S5 A4 15 31 9 3 %
BRR, HE 7N RGN 8T L SR R, SRR AT
AL SRR T AR R R

(5% 3Cik]

(k. ABEFH TN IIEE & RESEMEDL AR S
Kb K #,2024.

1k Fat. BE M E a4 7T % FMyH0LA
X Rk K #,2024.

BIfE& EEFATIERARE S AR EDLAFR
R K 2,2023.

(AR EE,KERFABFAT I PEAFES N
vk 5 AT L0]. 8 8 FE22,2021,42(1 4):240-247.

(51NN 2R ) F 89 sk A0 oA F #F 5 (D] b = T/ A
#,2017.

EE T

AR BE(1982— ), %, 3 dy AR M AL A £ BF 7 A& 81 205, e
5T,

286 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



