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Changes of volatile flavor compounds in Cantonese sausage

containing sauce-flavor Baijiu during air-drying
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Abstract: Objective: This study aimed to improve the flavor of
Cantonese sausage and innovate the product. Methods: The
volatile flavor compounds in the Cantonese sausages containing
sauce-flavor Baijiu air-dried for 0 day., 2 days and 4 days were
detected by GC-MS, and the changes of volatile flavor compounds
were analyzed by multivariate statistics. Results: A total of 39
volatile {lavor compounds were detected through GC-MS technology,
including 18 hydrocarbons, 12 esters, 2 aldehydes, 2 ethers, 1
alcohol, 1 acid, 1 ketone and 2 other compounds. Esters, aldehydes,
alcohols and hydrocarbons significantly increased during air-drying,
while ketones and ethers showed a trend of first increasing and then
decreasing during air-drying. The acids did not change significantly
during air-drying. Five different flavor substances were identified
through VIP values, which could be served as potential
biomarkers for distinguishing sausages with different air-drying
times. Six key flavor components were screened through OAV.
Ethyl 2-methylbutyrate, ethyl hexanoate, and ethyl butyrate
were common key flavor components in three groups of sausages.,
and their content significantly increased during air-drying.
Conclusion: Adding sauce-flavor Baijiu can increase the types and
contents of volatile flavor compounds in Cantonese sausage and
promote the formation of new flavor compounds.

Keywords: Cantonese sausage; sauce-flavor Baijiu; air drying;

volatile flavor; gas chromatography-mass spectrometry
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Table 1 Absolute content of volatile flavor substances during the drying period of Cantonese sausage
containing sauce-flavor Baijiu
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2,2,3,3- 14 F 3k e 10.583 — — 7.4941.28
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2,3, 4- = H P di 15.473 — — 0.4040.01
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2.6, 11-= I % — ke 16.196 — — 0.6740.07
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Figure 1 Absolute content of various volatile flavor
substances during the drying period of Cantonese

sausage containing sauce-flavor Baijiu
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Figure 2 Heat map of volatile flavor substance clustering during the drying period of Cantonese
sausage containing sauce-flavor Baijiu
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Differential volatile flavor screening during the
drying period of Cantonese sausage containing

sauce-flavor Baijiu
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Table 2 Volatile flavor odor activity value during the air-drying of Cantonese sausage containing sauce-flavor Baijiu

et 575 PRETRL Rt 0Av kA
min (pg kg™ D DO D2 D4
iF T-fi% 15.858 15 0.27 0.97 1.12 HEAE IR A<
EC# 4.392 5 - 6.05 4.67 BE ONEEXR
2-HEET RO 5.727 0.15 5.10 2.62 15.62 R KREER
-HIET MR 5.815 2 0.63 0.87 4.28 WA KRES
C R 11.247 8 8.05  12.08  15.23 A KR ER
TR 4.445 0.1 411.30 1 108.22 1 409.19 W KRESR

T W KU AR A A http: //www. thegoodscentscompany.com/

XA R A EEAE M, A, E LB 3-HIET
PR 2T DA BE 5 R (0 G & e A TR T A
FHR AT X EF bR FKRES.
3 &5
78 LA [/ X e ) 1) 5 36 & B (0 T U g ok s
%, GC-MS 8 2 ARG HAE & P AR B4y 4T T 4
P I R N T P R i Tl T 7 S e
39 Bl Kk KUK ) 5, A 5 K 2 18 Bh (RS 12 R 2K
RN N S RN N T S R R RS
2 Flr o R RT B ) 3% 7 A 0 T 30 B TR 5 & M RUBR
AR DR FEEES PR W MR R
Frib e KT AR b B G b T R TR 2 Rk 2R ) A
R R TR TR YR & R TC R ARk, UL A
REH B FHRE XERAEREIMMEER. £
Giit o M MR 250 M B 3 Fh T i R S KUK A AR B 2
SO HP KT 0 d MR 2 d BE S B RUSR B AL, i
VIP B 0 38 H 5 Fl 22 5 M KUK 9 53, T A g S [ KT B
A& B TE D bR Y. M OAV JFEH T 6 Foc
P XU ) 5 A X B P G A KU B B T R

Tk W s B ) 7 g XU (%) 56 i IR 2, 3 e ol i 0 O L AR
WA 2 e H A 2 FE 2 M R BEAR T AT
B B A 0 R P A8 Ak o R R ORI 5 I B )

2% 30k

[1] SHANG X, ZHOU Z, JIANG S, et al. Interrelationship between
myoglobin oxidation and lipid oxidation during the processing of
Cantonese sausage with d-sodium erythorbate[J]. J Sci Food Agric,
2020, 100(3): 1 022-1 029.

[2] WANG X, XU M, CHENG J, et al. Effect of Flammulina velutipes
on the physicochemical and sensory characteristics of Cantonese
sausages[J]. Meat Science, 2019, 154: 22-28.

3] BREAWL, % B, RN, 55 e m A 7 AL xR A
F5 %P UK ) S5 10 55% e [J]. b R R i, 2023, 48(5): 44-49.
CHEN H F, NIE X, SONG C, et al. Effects of strong-flavor and
sauce-flavor Baijiu on the texture and volatile flavor of Cantonese
sausages[J]. China Condiment, 2023, 48(5): 44-49.

4] 9% A, B, BR GV, S I op Al A e R A A N
BB 78 26 JRE [9]. v [ A, 2023, 42(9): 19-25.

LUOM X, QIU S Y, XU X J, et al. Research progress on the



HAH 3 FUNDAMENTAL RESEARCH

detection and analysis of non-volatile flavor components in Baijiu
[J]. China Brewing, 2023, 42(9): 19-25.

[5] AR B, P AE, BT T S T 45 1 XU ) B TE R AL
HRICAE 52 AW W (). 155 & B T, 2012, 38(3):
17-22.

ZHOU F B, SUN W Z, ZHAO M M. The mechanism of volatile
flavor compounds in Cantonese sausage and its changes during the
storage[J]. Food and Fermentation Industries, 2012, 38(3): 17-22.

[6] BE5R, B35 B, 28 07, % NaCl ¥ I Xt & WE4E 4 T3 TE B Aot

o it v B A S B % T AU B B R I D], R4, 2022,
43(4): 69-79.
MO R, TANG S H, LI S N, et al. Effect of NaCl addition on the
physicochemical quality and volatile flavor compounds of
fermented yak meat sausage during the maturation process[J]. Food
Science, 2022, 43(4): 69-79.

[7] B, 28R, ARHR, 55, T RRAR 8 X /1N 2 98 5 5 I sl i i #2

S M AR g I B R T R L BRI 5[], B i B2, 2023, 44(12):
181-188.
HOU R, DOU L, REN Q, et al. Effect and mechanism of dietary
supplementation of Clostridium butyricum on volatile flavor
compounds in meat of small tailed-han sheep during postmortem
aging[J]. Food Science, 2023, 44(12): 181-188.

[8] MIKAMI N, TSUKADA Y, PELPOLAGE S W, et al. Effects of
Sake lees ( Sake-kasu ) supplementation on the quality
characteristics of fermented dry sausages [J]. Heliyon, 2020, 6
(2): e03379.

(9] H S . P A 1o Al 7= 4 B K A ) 2UKE i o % B2 A AF 5 (D). R

e RIERHEORE, 2017: 50-51.
XU Y C. Applicationof liquor fermentation byproduct-yellow water
in Cantonese sausage[D]. Tianjin: Tianjin University of Science and
Technology, 2017: 50-51.

[10] M /T 5. S ML Wy 0 7 K o XUk 09 52w B He AL BRI 5% [D].
JUM: AR B TR A, 2022: 52.

HOU Y X. Investigation on the effect of mulberry polyphenols on
the flavor of Cantonese sausage and its regulation mechanism[D].
Guangzhou: South China University of Technology, 2022: 52.

[11] WANG X, ZHOU P, CHENG J, et al. The role of endogenous
enzyme from straw mushroom ( Volvariella volvacea) in
improving taste and volatile flavor characteristics of Cantonese
sausage[J]. LWT, 2022, 154: 112627.

[12] CHEN H, KANG X, WANG X, et al. Potential correlation between
microbial diversity and volatile flavor substances in a novel
Chinese-style sausage during storage[J]. Foods, 2023, 12 (17):
3 190.

[13] 5k A 26, A2, 3, S5 K I8 A i 1 A Ok AR o AR R e
SV IR BR B 43 25 A B A (0], B R 2 i, 2022, 22(5):
282-290.

ZHANG X M, YE C, LU H, et al. The succession of bacterial flora
and the variation of volatile flavor components during the

production of fermented sausage[J]. Journal of Chinese Institute of

Food Science and Technology, 2022, 22(5): 282-290.

g 266 8 | 2023 £ 12 B | RS

[14] HLREVE, BT, k%=, & WA M T2 M+ B R EF
SRR ] B A B2, 2023, 44(10): 341-350.

WU S J, YANG Y G, HUO X S, et al. Effect of two distillation
processes on the characteristic aroma of whisky[J]. Food Science,
2023, 44(10): 341-350.

[15] XUFT 0, e, (s o, 5 RS B R TR SESET

AR 2 w5 TR R LB [T B R RR AR, 2020, 41C11):
128-134.
LIU Y X, XUE J, FU B §, et al. Comparative study on preparation
of broth powder by ultrasonic spraying-freeze drying and
traditional drying techniques [J]. Food Science, 2020, 41 (11):
128-134.

[16] BkBe, Zed, KRNI, 55, v A B P30 X KT 300 0k & g # k 1E
TR 9y S5 TR B H) 5 TR (). R, 2023, 42(8): 90-96.

YAO Y, NIE X, SONG C, et al. Effect of strong-flavor Baijiu on
the formation of volatile flavor compounds in Cantonese sausage
during air drying[J]. China Brewing, 2023, 42(8): 90-96.

(17] 7%, M2, ARfster, 55 0 7 8L 1 XUBR B 43 19 F 9 2 e (1],
B RLE, 2022, 43(7): 232-244.

WANG Z, YE H, ZHU T T, et al. Progress in research on the flavor
components of light-flavor Baijiu[J]. Food Science, 2022, 43(7):
232-244.

[18] JEFFERY J, CARRADUS M, SONGIN K, et al. Optimized method
for determination of 16 FDA polycyclic aromatic hydrocarbons
(PAHs) in mainstream cigarette smoke by gas chromatography-
mass spectrometry[J]. Chem Cent J, 2018, 12(1): 27.

[19] E7° 7, HIZE, I AREN 54 Hh X e A I A R 4 B X
R i S 0], B AL, 2021, 42(16): 1-7.

WANG N N, FENG M Q, SUN J. Effect of low-sodium salt
mixture on physicochemical properties and flavor of fermented
sausages[J]. Food Science, 2021, 42(16): 1-7.

[20] WEO5, X AE Mk, TR, A B SRR A TR TS KUK AR 43 1
A4l B A 43 BT D] BUAREL S BHEE, 2021, 37(6): 251-265.
YAO F, ZHAO Y S, WANG H L, et al. Changes and principal
component analysis of flavor components in ginkgo seed before
and after enzymolysis-fermentation[J]. Modern Food Science and
Technology, 2021, 37(6): 251-265.

[21] WANG Y, JIANG Y T, CAO J X, et al. Study on lipolysis-
oxidation and volatile flavour compounds of dry-cured goose with
different curing salt content during production[J]. Food Chem,
2016, 190: 33-40.

[22] MOTTRAM D S. Flavour formation in meat and meat products: A
review[J]. Food Chem, 1998, 62(4): 415-424.

[23] HONG S P, LEE E J, KIM Y H, et al. Effect of fermentation
temperature on the volatile composition of kimchi[J]. J Food Sci,
2016, 81(11): C2 623-C2 629.

[24] WU S, YANG J, DONG H, et al. Key aroma compounds of
Chinese dry-cured Spanish mackerel (Scomberomorus niphonius)
and their potential metabolic mechanisms[J]. Food Chem, 2021,

342: 128381,
(F#% 1770



&M | Vol.39, No.12

relationshipl[J]. Critical Reviews in Food Science and Nutrition,
2022, 62(15): 4 053-4 094.

[13] XIE L, CHEN Q, HUANG H, et al. Inhibitory effects of cupferron
on the monophenolase and diphenolase activity of mushroom
tyrosinase[J]. Int J Bochem Cell Biol, 2003, 35: 1 658-1 666.

[14] FLABE, (e, J5 se e, 5. 1 B 20 IR o 1A B i 48 B % i
T J 105 P4 A 52 [0]. 8 A S LK, 2020, 36(5): 160-163, 174.
KONG L Y, XIANG H, TANG K H, et al. Preparation of
polysaccharde liposomes from Bettila striata and their effects on
tyrosinase activity [J]. Food & Machinery, 2020, 36 (5): 160-
163, 174.

[15] AR, TR EE, 3K, 45 kT 43 X B2 57 48 U5 RLER 4 X AR

L5 M AR O B FY 00 AR (9] A A5 PL AR, 2022, 38(4):
183-188.
YU Y T, ZHANG Y, ZHANG Y, et al. Explore the inhibitory effect
of Perilla crude extract on metabolic syndrome-related enzymes
based on molecular docking[J]. Food & Machinery, 2022, 38(4):
183-188.

[16] 2R = . i B £ Dy fie ik 22 R i 00 o 500 19+ 5 ML o B o B A
£ SR A P R TT[D]. L [ I PR R 2, 2022: 117-138.
PENG Z Y. The construction and mechanism study of novel
multifunctional tyrosinase inhibitors and their application in food
preservation [D]. Shanghai: Shanghai Ocean University, 2022:
117-138.

[17) A= 68 55 . 1% 22 IR 1t 5 400 o 500 0 T AL ) A1) 20 5 A 400 ROk 3% 2 F
FE[D). MEARIVERE: P52 ARlk K%, 2022: 36-49.

FHEAS HBRRENIZAARENBEIBRBIMHIERNS FNH

LI X F. Mechanism study on the interaction between tyrrosinase
and inhibitor by molecular simulation and spectroscopy [D].
Hohhot: Inner MongoliaAgricultural University, 2022: 36-49.

[18] LI J, FENG L, LIU L, et al. Recent advances in the design and
discovery of synthetic tyrosinase inhibitors[J]. European Journal of
Medicinal Chemistry, 2021, 224: 113744.

[19] HASHIM F J, VICHITPHAN S, HAN J, et al. Alternative approach
for specific tyrosinase inhibitor screening: Uncompetitive
inhibition of tyrosinase by Moringa oleifera[J]. Molecules, 2021,
26(15): 4 576.

[20] MANN T, GERWAT W, BATZER J, et al. Inhibition of Human
tyrosinase requires molecular motifs distinctively different from
mushroom tyrosinase [J]. Journal of Investigative Dermatology,
2018, 138(7): 1 601-1 608.

[21] HALDYS K, LATAJKA R. Thiosemicarbazones with tyrosinase
inhibitory activity[J]. Med Chem Comm, 2019, 10(3): 378-389.

[22] LAVANYA G, MAGESH C J, VENKATAPATHY K, et al. Design,
synthesis, spectral characterization and molecular docking studies
of novel pyranoquinolinyl dihydropyridine carboxylates as
potential antibacterial agents including Vibrio cholerae with
minimal cytotoxity towards fibroblast cell line (L-929) [J].
Bioorganic Chemistry, 2021, 107: 104582.

[23] ASHOORIHA M A, KHOSHNEVISZADEH M, KHOSH-
NEVISZADEH M L, et al. Kojic acid natural product conjugates
as mushroom tyrosinase inhibitors [J]. European Journal of

Medicinal Chemistry, 2020, 201: 112480.

(E#% 8 7))

[25] SHI Y, LI X, HUANG A. A metabolomics-based approach
investigates volatile flavor formation and characteristic compounds
of the Dahe black pig dry-cured ham [J]. Meat Science, 2019,
158: 107904.

[26] SHAHIDI F, ZHONG Y. Lipid oxidation and improving the
oxidative stability[J]. Chem Soc Rev, 2010, 39C11): 4 067-4 079.

[27] SIDIRA M, KANDYLIS P, KANELLAKI M, et al. Effect of
immobilized Lactobacillus casei on the evolution of flavor
compounds in probiotic dry-fermented sausages during ripening|[J].
Meat Science, 2015, 100: 41-51.

[28] BIANCHI F, CANTONI C, CARERI M, et al. Characterization of
the aromatic profile for the authentication and differentiation of
typical Italian dry-sausages[J]. Talanta, 2007, 72(4): 1 552-1 563.

[29] GRILO F S, WANG S C. Walnut (Juglans regia L.) volatile
compounds indicate kernel and oil oxidation[J]. Foods, 2021, 10
(2):329.

[30] A< 7. 1 i 2 o 3 At £ % 75 T B A9 52 Wi [D]. i3 A Tl
K%, 2020: 47-48.

ZHU M. Effect of fatty acids on formation of aroma of fish sauce

Wuhan: Hubei

during fast fermentation [D ]. University of

Technology, 2020: 47-48.

[31] WANG J, LI X, WU Y, et al. HS-SPME/GC-MS reveals the season
effects on volatile compounds of green tea in high-latitude region
[J]. Foods, 2022, 11(19): 3 016.

[32] VAN GEMERT L J. Odour thresholds: Compilations of odour
threshold values in air, water and other media: Second edition[M].
Netherlands: Oliemans Punter & Partners BV, 2011: 1-536.

[33] A=A 0, WF T, 2R 06, S 2 A= T 0 A 20T 0 SR TR B 1 5%
IR [7]. £ 5 Tl B, 2022, 43(19): 108-116.

LILF, SHIY, LI T, et al. Effect of growth promoting agents on
flavor of netted melon [J]. Science and Technology of Food
Industry, 2022, 43(19): 108-116.

[34] FAN W, QIAN M C. Characterization of aroma compounds of
chinese "Wuliangye" and "Jiannanchun" liquors by aroma extract
dilution analysis[J]. J Agric Food Chem, 2006, 54(7): 2 695-2 704.

[35] JE A, /M, A2iC B, A BRAUR vkOA 20 e P A R
HBBAHAED]. 'S &R Tk, 2021, 47(1): 62-70.

TANG K, ZHANG X Q, LI J M, et al. Dynamic changes of aroma
during Vidal ice wine fermentation[J]. Food and Fermentation

Industries, 2021, 47(1): 62-70.

17



