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Effects of different processing methods on flavor substances of
beef jerky products
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SU Chun-Xia', DUAN Xiao-Rong'

(1. Ordos VocationaL College of Eco-environment, Ordos 017010, China;
2. Ordos City Inspection and Testing Center, Ordos 017010, China)

ABSTRACT: Objective To study the characteristics of volatile flavor substances in beef jerky products processed
by different processing methods. Methods Beef was processed by different processing methods (15 kinds of curing,
bacterial curing, air-drying, efc.), and analyzed by headspace solid-phase microextraction combined with
comprehensive two-dimensional gas chromatography-time of flight mass spectrometry. Results The differential
metabolites in 15 kinds of samples were detected. Among them, during the pickling process of Staphylococcus
xylosus, Lactobacillus plantarum and Pediococcus pentosaceus, the significant differential metabolites included 12

kinds of sugars, acids and esters. The cured beef processed by air-drying method and the cured beef with bacteria
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produced 8 kinds of extremely significant different metabolites such as maltose, decanoic acid and orotic acid after

air-drying. More than 11 kinds of differential metabolites including naphthalene, 3-hydroxy-DL-norvaline,

L-menthone, n-decanoic acid, D-pinobiose and myristic acid were detected in the cured beef processed by normal

baking than in the cured beef processed by vacuum baking. The metabolic pathways involved in vacuum baking were

citric acid cycle, alanine, aspartic acid and glutamic acid metabolism, and the metabolic pathways involved in baking

were amino sugar and nucleotide sugar metabolism. Conclusion In this study, the changes of volatile flavor

substances in beef jerky products with different processing methods are analyzed, which provide methodological

guidance for improving the quality and taste of air-drying beef.

KEY WORDS: differential metabolites; gas chromatography-time-of-flight mass spectrometry; metabolomics;

air-dry; baking; vacuum baking; beef jerky
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Table 2 Screening of differential metabolites in different groups

415 AR P AR VIP P
1,2-3 ) il 1,2-cyclohexanedione 4.10 0.00
IR capric acid 3.97 0.00
R, y-NBE ribonic acid, gamma-lactone 1.02 0.00
LI IR orotic acid 3.93 0.00
2-JJ5i .- D~ 4 il 2-deoxy-D-glucose 3.73 0.01
CvsB 5 %5 B N R gluconic lactone 1.13 0.00
PR 4 il conduritol b epoxide 2.27 0.00
AR gluconic acid 1.15 0.00
AL gentiobiose 3.84 0.00
R melibiose 1.03 0.00
- EIE sucrose-6-phosphate 1.35 0.00
P nii maltotriose 4.16 0.00
5 TR TN T e S-aminovaleric acid lactam 3.61 0.00
A capric acid 1.62 0.01
LI IR orotic acid 3.38 0.00
EvsD g H A gentiobiose 4.11 0.00
B melibiose 1.07 0.00
OB PR TR A sucrose-6-phosphate 1.02 0.00
TR i zymosterol 3.14 0.01
PR maltotriose 3.61 0.00
R ARIE-L - S RN carbobenzyloxy-L-leucine degr 3.85 0.01
2-H R ) 2-methylglutaric acid 2.70 0.03
HH ] 1, — iR alpha-ketoglutaric acid 1.77 0.01
3K R 3-phenyllactic acid 1.75 0.05
KuvslJ R xylose 2.31 0.01
FLIE IR orotic acid 3.72 0.00
N 55k iR myristic acid 1.03 0.00
6-T 18 75 2 b glucose-6-phosphate 3.63 0.03
g E A gentiobiose 4.24 0.00
% naphthalene 3.47 0.00
- AL E R 3-hydroxynorvaline 1.39 0.05
LR capric acid 1.52 0.01
LA i menthone 1.14 0.00
Lvs H LR orotic acid 3.11 0.00
A R farnesal 1.61 0.00
koL glucose 1.40 0.00
[(RHES fructose-6-phosphate 1.56 0.00
J/—i turanose 2.98 0.00
AL gentiobiose 2.79 0.00
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415 IR E & VIP P
HER glycine 1.15 0.00
R oxalic acid 2.67 0.00
% naphthalene 2.99 0.00
2-THe-1,4-— 2-butyne-1,4-diol 1.98 0.00
WO bE-1,2-— 0 cyclohexane-1,2-diol 3.14 0.00
AR (-)-dihydrocarveol 2.19 0.00
1,4- 342 1,4-cyclohexanedione 1.92 0.05
1-Efi 1-indanol 2.93 0.00
2-FIE R TR 2-methylglutaric acid 2.79 0.00
2R capric acid 2.08 0.01
N-Z 5 5 S ot i i N-ethylmaleamic acid 1.86 0.01
OvsN REAR aspartic acid 1.49 0.03
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