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Application of Natural Substances and Functional Starter Culture in Fermented Sausages
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Abstract: With the improvement of people’s living standards, functional food has gradually received atten-
tion, and functional fermented sausage has become a research hot spot and development direction. This paper
summarized the effects of natural substances replacing nitrite,, hypoglycemic, salt reduction, lipid lowering,
adding antioxidant natural substances, and functional starter culture on the eating quality , microbial and oxi-
dize resistance of fermented sausage, and analyzed the effect mechanism of these substances, to provide tech-
nical support and theoretical guidance for the development of new fermented sausage products and the control
of product quality.
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Table 1 Effect of natural substances replacing nitrite in fermented sausage on the quality of products
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Table 2 Effect of salt substitution on the quality of fermented sausage
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Table 3 Effect of natural substances replacing fat on the quality of fermented sausage
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Continue table 3 Effect of natural substances replacing fat on the quality of fermented sausage
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Table 4 Effect of adding antioxidant substances on the quality of fermented sausage
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Table 5 Main functions of functional starter culture and corresponding strains

rtiedstt PRI [tz E RPN
0 2 155 g et AR Ak MG ER TR LR I ER P NJ201 FLER S ATCC11545 ik & [42-44]
JREFR SM-18 1 (5 1T FLAF PR AT A A BR 1)
A AR IV i R 8 5 o HIBEREA FLER A AW ERE P FLAT R CGMCC161310 [45-46]
RAAR L e 1 HIATERE FLER T (BT M5 BT ER TR ZSJ6 ABERIFI BRI A2 HWFUAT [47-49]
W R2 B A ZES (FLRR H BRI 5 2 75 5)
HEA R AT W D R4 TATERTA FLARTA AW ATER TR AP FLAT R AN WS ZLAF A [45, 50]
UG RTINS FLIRTA B HEFLIT T C1CC22226 FIAEYFLFF [46, 51-53]

CGMCC161310 P75 5 AL 7

2.1 B A DIREME 0 A 4 BR 1 R IR

) 2 B R — o A AR 2 PGB B, £ DY A A
M BAT B BN ] o BRS04 R T LA ]
i 3 oy B 11 Jo 5 R e B AL A e A o 4 R R

NJ201 43 Ff 2 % B & W , 45 SR % W & g ot A Ak 1 .
TBARS B 5k 25 (0 T X HA AL, 30 0 5 1 I 3 3 0 et
41, A LRI ER (TR AR 0 R AL R IR R E
R S8 P R R )5 A A B T S ] AR B K B 2 4



2024 42 12 A
Fa5EE23M

RattaSHR

TR

— 222

PE,EKGLL], andfh 107 1g( CFU/g) AR 45 BR 5 5
FREREE T, vl = 5 RS R R A BRI, 4R
AR B IS B R 107 1g( CFU/g) R 78 25 BR 14
7816 B\ KB, ol B AR RS R+ S5 A Yk &
W LA 2 BRI RE S N R, IR B
2 BR AT 5 PR 4R 2 3K DR 3 o AR A A 1 B A XU B
T AT BRI AR 7 i AU 134561
2.2 HADREMEM LR B A R

FLRR e R E W 0 R B R, B 2 FE
FH - D ZURR A AT DA 77 2 vk, A 2LAF I
I SCOWE ZLAFT TR AT DA SE O S5 B RE A A 4 Tl A 5 2
BRIO 5 2) FLIR TR 1T DARREAR & B A o h A= W R i 5 i, n
Hefp 1071g (CFU/g) (AP FLAT B R2 FIAKH 45 % BR 1A
A2 AT DARAAR & 75 i 0 pH 8 % 1% i e e = Jee A s
A= I B BT 3) FLIR P 0T LA & A e,
IHEFLATE C1CC22226 ALY FLFF B CGMCC161310
AR A B — A EUR A R SR B T ) R fa e
P51 4) ZL T b T LA e 1 A g v 2R 1 5T S IR
o B AL B AU, G FLIR B ATCC 11545 1 & AR
W h A ZMES N E R E T ITE K, 22
BT M 0 ) 2ok B AR AR5 5 ) FL R TRT I A1 I i i
FR R, W 1071g (CFU/g) ML CGMCC161310
B 50% WASTRANIEAT A W K 1, U S5 R
FH A T TR 6 5% BE Bk 6 HRZH 1Y 2094675 6) FLIR
XA T o SRR AL RE 10 , QnA s ik 10 pe/ml
MY LR i BR T & BRI AE 38 “CHH I35 5% 36 h J& , K
R AL 2N 96.14%57,
2.3 HATDyREME M R R A I

B TR A — PR O R LA, T A 3R DY Bk e
IROER S B 1A E R AR (R (H R T 5
B2 AR T B A R e T A A e
AT/ A& e SR . R W v & T R B A 20
HOTHEE T W AT DA ICR B
HR L & &L, dedp = a5, g ik 5 a i e R i
BREFEH MR A R R MORE & A 2 ih
D8 A I AR A A 0T W] DL P AR, g
oy B T A 2 ARG DA, B PR UL D A S
WP A K, R 20 R R W R T R
ZH525 e AN A 0TI DA R T B SR i, 2 v AU
WD T R XS R, g XS R SR EE R TR A A
AR 2 F R FE N LR W E RS, B
BEAE R IR it D e R B R R 3 b, R — 2R HLAT
T 1 B 5 SR
24 BERER

B AR BERE KB G H IR fE R R R
BAT 2. R, 26 LR T LU & a5
G A DTSR | UV T AT R R AR A A R A

FERREI R b, AT A0 A AN R A 2 R R A 2
FC P T8 WA 2 P A5 A 3 PR RE A A, DT B K B 2
HO1 T AR R i KU, Gn o R LR e BR TR 28 b
TR G KRB PORE I, 45 0 R IR & & B0
1 30 il R 5 i L I T X B2, 78 XUk Ty T EL A T
e B A TR | SR A RIS i ) i D s b AR A
A4 1 M & ) SM-181 (CF5 T T FLAT 1R AR 25 BR 1)
B B E W, nT LA 5 P O B 5 R AL ROR
{0 55 T A 2 et | KUK S ik et s mT DAAE S ARk
RER, WA ZLAT R BR-12 5B 4Bk & H-1 42
il 22 AR AR e W W b, o DA 7= o P i AT TR BSORITE 2
PEER LA A R BRAR, SOE T & S e e bES, n] LU S
Jii 22 KB E AT M KA ) FUATF B CD 101 RIS 1) 7 25
BRTA NJ20 $2Fh 2= Ak FEfa A&, & 2 JIKE) DPPH
H 3%  ABTS BHES T B 3t % H IS bR B
PE I,

BARBER A T2 G WIS A [F )
REVEREMRE SRS ANFE R TIRE . (HRTERLEE
LT R Z B AR AT R P AR FE 2, T BB R SE T,
Vo4 NS B e M Wb I RV VR O =e i 3¢ e
PR — 25T

3 REE5RE

KA g v A FH R SR 0 o B AR Al R, ik IR
BHER T RVEINBR TR R 10 R AR T LA BRI A R £
BAER OB N 7 e [ R b A R R B R R A
A SO 5 S I R AR BT T LS 2 7 S i ATl L 3
o BT JE A T DT A 5 TR B Dy R Y R IR
PN AT 8 8 R T A 1 (R T A A P v o BT L RE K PR
0T B R i XU AT A PR R e PR A

SR R O 2 Ui 2 R (U B AR
(AT S B FRBE AATY 5 B R d: R GEAF 5T s RAR AR A
RSN A B 7= A R, U] 2R A o 2 B B Y
DR RIETE 9% B ez R O A, AT REdE
R TEART I () T 2 A AR B o I — e | o] 4 1 2435
T i R S REE R e KRR ot 5 HA D etk
1) 2 T 79 P e e T P i I, A 7 T 9 T 2L
) 15 i S0t D BB TR ke B A W AT it i — IR AR RIS

S k-

(1] B3O, SRR, AR, 55 . R WA G AR TR (). IS T
Ak, 2022(2): 54-57.

TIAN Wenguang, ZHANG Junjie, SHI Yaping, et al. Research
progress of fermented meat products[J]. Meat Industry, 2022(2):
54-57.

[2] WOJCIAK K M, DOLATOWSKI Z J. Effect of acid whey on nitro-
sylmyoglobin concentration in uncured fermented sausage[J]. LWT-
Food Science and Technology, 2015, 64(2): 713-719.

(31 ZHE, XIS, AT, 45 . KA T KGR A 0 < 43 M 5 K T



ERILR

RRtASHR

2024 4 12 A
F4a45E B 23 MW

[4]

[5]

6]

(7]

191

=
2

[11

—

[12

—

[13

[t}

[14

[15]

=
=

[18]

IR 5E AR 1. & A S HLAR, 2019, 35(5): 61-66.

LI Jia, LIU Zhongyi, FU Man, et al. The flavor compounds in fer-
mented sausages analyzed by GC-MS and its relationship with fer-
mentation time[J]. Food & Machinery, 2019, 35(5): 61-66.

LIU P X, WANG S W, ZHANG H, et al. Influence of glycated ni-
trosohaemoglobin prepared from porcine blood cell on physico-
chemical properties, microbial growth and flavour formation of Har-
bin dry sausages[J]. Meat Science, 2019, 148: 96-104.

YU D, FENG M Q, SUN J. Influence of mixed starters on the degra-
dation of proteins and the formation of peptides with antioxidant ac-
tivities in dry fermented sausages|J]. Food Control, 2021, 123:
107743.

PAN B S, KUO J M. Flavour of shellfish and kamaboko flavorants
[M]//Seafoods: Chemistry, Processing Technology and Quality. Bos-
ton, MA: Springer US, 1994: 85-114.

X2 e, WS AR A A7 AT, 1999(4): 16-18.
LIU Huiping, CHENG Wensheng. Production of fermented meat
products[J]. Meat Industry, 1999(4): 16-18.

AYYASH M, OLAIMAT A, AL-NABULSI A, et al. Bioactive proper-
ties of novel probiotic Lactococcus lactis fermented camel sausages:
Cytotoxicity, angiotensin converting enzyme inhibition, antioxidant
capacity, and antidiabetic activity[J]. Food Science of Animal Re-
sources, 2020, 40(2): 155-171.

d B B R W I AT IR KR SR ().
2021(18): 150-151.

MENG Peiyang. Research status and development trend of fer-
mented sausagelJ]. China Food Safety Magazine, 2021(18): 150-151.
FANG Z X, LIN P 'Y, HA M, et al. Effects of incorporation of sugar-

cane fibre on the physicochemical and sensory properties of

i o i

chicken sausage[J]. International Journal of Food Science & Tech-
nology, 2019, 54(4): 1036-1044.

FERYSIUK K, WOJCIAK K M. Reduction of nitrite in meat prod-
ucts through the application of various plant-based ingredients[J].
Antioxidants, 2020, 9(8): 711.

RIBEIRO J S, SANTOS M J M C, SILVA L K R, et al. Natural anti-
oxidants used in meat products: A brief review[J]. Meat Science,
2019, 148: 181-188.

BV A, TV, AR . BUAE S OB A A 1 it B f 52 0 ().
i SR IET I, 2022, 48(3): 205-211.

HUANG Yechuan, WANG Yang, PENG Chunlei. Effect of rose ex-
tract on the flavor and quality of fermented sausages|J]. Food and
Fermentation Industries, 2022, 48(3): 205-211.

=V F, R BRAR DT, L R I AR R R DR A A N
KT AR, 2023, 44(8): 101-108.

YAN Rui, TANG Min, CHEN Dongfang, et al. Preparation of dry
fermented pork sausage using radish powder as a source of nitrite[J].
Food Science, 2023, 44(8): 101-108.

K, WU, ZERTT, S AREASRRER T oh xR B BRI 1.
BRIFTE ST, 2021, 42(20): 92-99.

ZHANG Jing, WANG Shupei, LI Yanfang, et al. Development of
Chinese fermented sausage with low-nitrite[J]. Food Research and
Development, 2021, 42(20): 92-99.

FH SO, BRI . W X 1A Tl it ST R ) 5 0 R e SRt (],
2Tk, 2022(3): 44-49.

TIAN Wenguang, ZHANG Qionggiong. Effects of salt reduction on
quality characteristics of meat products and improvement strate-
gies|J]. Meat Industry, 2022(3): 44-49.

B, AR T, 25 o v O A AR A A A e T ()]
224, 2022(17): 126-128, 132,

MAO Huan, TIAN Huimin, LONG Min, et al. Study on formula op-
timization of low-salt fermented sausages by response surface meth-
odology[J]. China Food Safety Magazine, 2022(17): 126-128, 132.
SRR, BE5T, Mg, 4 . KCL AR NaCl 3 R B T 1 i
TR STk, 2019(8): 11-15.

ZONG Lina, HAN Qi, YANG Baojia, et al. The effect of replace-
ment of some NaCl by KCI on the quality of fermented and air-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

223 —
dried sausage[J]. Meat Industry, 2019(8): 11-15.
FTT, AR, M RGN A 0 R I I B R B KU

SR AR, 2021, 42(16): 1-7.
WANG Ningning, FENG Meiqin, SUN Jian. Effect of low-sodium
salt mixture on physicochemical properties and flavor of fermented
sausages|J]. Food Science, 2021, 42(16): 1-7.
BEJARANO E, TAYLOR A. Too sweet: Problems of protein glyca-
tion in the eye|[J]. Experimental Eye Research, 2019, 178: 255-262.
PEREZ-CORREDOR P A, GUTIERREZ-VARGAS J A, CIRO-
RAMIREZ L, et al. High fructose diet-induced obesity worsens post-
ischemic brain injury in the hippocampus of female rats[J]. Nutri-
tional Neuroscience, 2022, 25(1): 122-136.
SRR, T, Bk . ARSRARWE D B8 2 Kl 7 i Jin L 2 wF
5[] W2 T, 2021(5): 11-15.
CAI Yuling, WANG Wei, NI Laixue. Study on processing technol-
ogy of functional fermented sausage with low-salt and low-sugar[J].
Meat Industry, 2021(5): 11-15.
HERRERO A M, RUIZ-CAPILLAS C, PINTADO T, et al. Infrared
spectroscopy used to determine effects of chia and olive oil incorpo-
ration strategies on lipid structure of reduced - fat frankfurters[J].
Food Chemistry, 2017, 221: 1333-1339.
RAHMAN M S, SEO J K, ZAHID M A, et al. Physicochemical
properties, sensory traits and storage stability of reduced-fat frank-
furters formulated by replacing beef tallow with defatted bovine
heart[J]. Meat Science, 2019, 151: 89-97.
CHOI'Y S, KIM Y B, HWANG K E, et al. Effect of apple pomace fi-
ber and pork fat levels on quality characteristics of uncured, re-
duced-fat chicken sausages|J]. Poultry Science, 2016, 95(6): 1465-
1471.
BRAERE, I . 20 KO N 7 1 4 B R R
PERIAR B AL B2, £ Tk, 2023, 44(8): 71-77.
LIANG Yanqun, LI Ling. Effects of red pitaya replacing part of fat
on physicochemical properties of protein and lipid oxidation of sau-
sagelJ]. Science and Technology of Food Industry, 2023, 44(8): 71-
77.
SCHE, TR S, I, S L R I T e 0 AR 0
TN BB, 2022, 47(7): 79-86.
WEN Gang, ZHANG Xiangmei, LU Han, et al. Preparation and ap-
plication of fat substitute for fermented sausage[J]. Food Science
and Technology, 2022, 47(7): 79-86.
R/NIE, B, X005, 55 SR A I G S P FLAL T I i 5
SR PIZERTSE, 2020, 34(2): 27-32.

SONG Xiaoye, WANG Xu, LIU Chang, et al. Effect of adding inu-
lin on the quality of low-fat emulsified mutton sausage[J]. Meat Re-

search, 2020, 34(2): 27-32.

[29] {155, i8R, EARGR, 4 . Mk e 2T 4 R I A& A i I 0],

[30]

[31]

[32]

[33]

[34]

A 5L, 2023, 48(3): 146-151.

WU Yong, TANG Yao, WANG Renyuan, et al. Preparation of fer-
mented sausage with oat dietary fiber[J]. China Condiment, 2023,
48(3): 146-151.

URGU-OZTURK M, OZTURK-KERIMOGLU B, SERDAROGLU
M. Design of healthier beef sausage formulations by hazelnut-based
pre - emulsion systems as fat substitutes[J]. Meat Science, 2020,
167: 108162.

LI'Y, MA X H, LIU X. Physicochemical and rheological properties
of cross - linked inulin with different degree of polymerization[J].
Food Hydrocolloids, 2019, 95: 318-325.

HE X M, TANG Y Y, SUN J, et al. Optimization of extraction tech-
nology of red pitaya pigment and analysis of its chemical composi-
tion[J]. Basic&Clinical Pharmacology &Toxicology, 2020, 127: 148-
149.

HUANG L, XIONG Y L, KONG B H, et al. Influence of storage tem-
perature and duration on lipid and protein oxidation and flavour
changes in frozen pork dumpling filler[J]. Meat Science, 2013, 95
(2): 295-301.

OLIVARES A, NAVARRO J L, FLORES M. Effect of fat content on



— 224

[35]

[36]

[37]

[38]

—
W
\O

—

[40

st}

[41]

[42]

[43]

[44

=

[45

[k}

[46]

[47]

2024 42 12 A
Fa5EE23M

RattaSHR

TR

aroma generation during processing of dry fermented sausages|J].
Meat Science, 2011, 87(3): 264-273.

BRIR, I IEEE, PIME, 45 . DREME A B X A i AR E
P BAR S VE AR ) S5 A9 52 0[], £ Bk, 2019, 40(20): 106-
113.

CAO Chenchen, FENG Meiqin, SUN Jian, et al. Effect of func-
tional starter culture on antioxidant and volatile compound in fer-
mented sausages|J]. Food Science, 2019, 40(20): 106-113.

BAEERE, R, T, A AL X AR A A AR
Tl 2 A T 8 AL RO REIRT]. B AR, 2023, 44(10): 90-99.
ZHAO Jiaying, TANG Shanhu, LI Sining, et al. Effect of banana
flower extract on protein oxidation in naturally fermented yak meat
sausagelJ]. Food Science, 2023, 44(10): 90-99.

LASHGARI S S, NOOROLAHI Z, SAHARI M A, et al. Improve-
ment of oxidative stability and textural properties of fermented sau-
sage via addition of pistachio hull extract[J]. Food Science & Nutri-
tion, 2020, 8(6): 2920-2928.

ELRAE, JEF | A A I D 0 4 Ak R 2 1 4 AL
BRUSZIRIL]. A3 TR A B 4 HAARHERR), 2021, 36(2): 15-21.
MA Lihua, YOU Dunxue. Effect of Flammulina velutipes on oxida-
tion and structure of traditional Chinese sausage[J]. Journal of Xu-
zhou Institute of Technology (Natural Sciences Edition), 2021, 36
(2): 15-21.

i . KB ASE AR N T2 MR D). KA EHARK
2, 2021.

ZHAO Jianan. Physicochemical properties and processing technol-
ogy of fermented ginseng sausage[D]. Changchun: Jilin University,
2021.

A AL Dy, BRI, A5 L R IR AR AL R A LB A
FELT SR PREE A LI A IR A, 2023, 48(1): 204-209.
WANG Ying, DU Yitong, XUE Wanyu, et al. Mechanism of natural
plant-derived antioxidants and their application in food preserva-
tion[J]. China Condiment, 2023, 48(1): 204-209.

RODRIGUES A S, KUBOTA E H, DA SILVA C G, et al. Banana
inflorescences: A cheap raw material with great potential to be used
as a natural antioxidant in meat products[J]. Meat Science, 2020,
161: 107991.

TSGR, SRS, M . A0 A4 R B Rh  R M  BB G A
R PERIRZIALI]L B hh R, 2022, 43(4): 105-112.

FENG Meiqin, ZHANG Jie, SUN Jian. Effect of Staphylococcus
simulans NJ201 inoculation on the quality and oxidative stability of
fermented sausagelJ]. Food Science, 2022, 43(4): 105-112.
RAMESH L, LATHA L B V, KUMAR MUKUNDA C. Identification
and characterization of metal - chelating bioenhancer peptide de-
rived from fermented Citrullus lanatus seed milk[J]. Journal of Food
Biochemistry, 2022, 46(7): e14102.

EEF, AU, WA, A5 BB M IR AR X A PR M it SRR
PRSI B 5 &R T, 2023, 49(16): 103-111.

WANG Qin, LI Hongjun, YANG Li, et al. Effect of commercial di-
rect vat set cultures on the quality of fermented sausages[J]. Food
and Fermentation Industries, 2023, 49(16): 103-111.

X, SR, sk, A5 RS TR B A IR A I IR K i
B3], o P, 2021, 46(9): 69-73.

LIU Hao, WU Ye, ZHANG Jianping, et al. Development and prod-
uct quality analysis of mutton sausage assisted fermented by mixed
bacteria[J]. China Condiment, 2021, 46(9): 69-73.

ZHU Y L, GUO L P, YANG Q L. Partial replacement of nitrite with
a novel probiotic Lactobacillus plantarum on nitrate, color, biogenic
amines and gel properties of Chinese fermented sausages[J]. Food
Research International, 2020, 137: 109351.

BXFEFE, Tt . P RS A5 45 BR T (Staphylococeus simulans)
78J6 FUUS N3 X K 1 7 1y v P A AR R B 2B W e 3% 2t (5%
I, WAl 24 4], 2023, 35(12): 2944-2953.

ZHAO Saisai, NING Xibin. Effects of Staphylococcus simulans
7S5J6 inoculation and addition of celery powder on the contents of

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

nitrite and biogenic amine in fermented sausage[J]. Acta Agricul-
turae Zhejiangensis, 2023, 35(12): 2944-2953.

XIAO Y Q, LIU Y N, CHEN C G, et al. Effect of Lactobacillus plan-
tarum and Staphylococcus xylosus on flavour development and bac-
terial communities in Chinese dry fermented sausages[J]. Food Re-
search International, 2020, 135: 109247.

KWK, B . SRR s A PG R R R OK A i B B
554 2 VR RO I8 23 B4 S 0 (7). £ 5 R IR T, 2022, 48(21):
213-218.

ZHANG Yalin, CHEN Fusheng. Microbes strengthened physico-
chemical indexes and volatile flavor components of salami, a west-
ern fermented sausage[J]. Food and Fermentation Industries, 2022,
48(21): 213-218.

PEDONESE F, TORRACCA B, MANCINI S, et al. Effect of a Lac-
tobacillus sakei and Staphylococcus xylosus protective culture on
Listeria monocytogenes growth and quality traits of Italian fresh sau-
sage (salsiccia) stored at abusive temperature[J]. Italian Journal of
Animal Science, 2020, 19(1): 1363-1374.

ZHU Y L, WANG P, GUO L P, et al. Effects of partial replacement
of sodium nitrite with Lactobacillus pentosus inoculation on quality
of fermented sausages|J]. Journal of Food Processing and Preserva-
tion, 2019, 43(5): €13932.

WERIR, ToK, INEUR, A5 78T R A P A BT
WLZE ) B AL~ R R AR D). AR, 2020, 41(21): 36-43.
LAN Tianchan, YU Bing, SUN Jingxin, et al. Effect of fermentation
with Penicillium chrysogenum on eating quality, microstructure and
physicochemical properties of duck meat[J]. Food Science, 2020, 41
(21): 36-43.

XU, PIECHT, 2, 45 . AT R B DA SR i S A
PR AR RN U AL 2 R ], AR SR, 2015, 31(9): 289-
295.

LIU Gongming, SUN Jingxin, LI Peng, et al. Texture, free amino
acid content, and volatile compounds of chicken meat fermented by
Penicillium nalgiovenselJ]. Modern Food Science and Technology,
2015, 31(9): 289-295.

LEROY S, VERMASSEN A, RAS G, et al. Insight into the genome
of Staphylococcus xylosus, a ubiquitous species well adapted to
meat products[J]. Microorganisms, 2017, 5(3): 52.
SEMEDO - LEMSADDEK T, CARVALHO L, TEMPERA C, et al.
Characterization and technological features of autochthonous coagu-
lase-negative staphylococci as potential starters for Portuguese dry
fermented sausages|J]. Journal of Food Science, 2016, 81(5): M1197-
M1202.

RAVYTS F, STEEN L, GOEMAERE O, et al. The application of
staphylococci with flavour-generating potential is affected by acidi-
fication in fermented dry sausages[J]. Food Microbiology, 2010,
27(7): 945-954.

XA, ORI, EMT, 5 VLB M T2 HT5E0]. & R
2%, 2009, 30(20): 471-474.

LIU Xi, SONG Zhaojun, WANG Shuning, et al. Investigation of pro-
cessing techniques for selenium - enriched fermented sausages|J].
Food Science, 2009, 30(20): 471-474.

WL, SRASE, I, S5 PR R IR VR B 14 07 8 B HC A AT R
Al s R TP ERERE, 2022, 41(11): 102-107.

YANG Bei, ZHANG Xiangmei, LU Han, et al. Screening of strain
for meat fermentation and its application in low-salt sausage fer-
mentation[J]. China Brewing, 2022, 41(11): 102-107.

ThSEEE, AR, PIMEE . S R X A I £ R 7 o B XL
R HZ RGBT ATE PRS2 R[], 2SR, 2023, 44(24): 138-145.
FENG Meiqin, LI Tianyi, SUN Jian. Effects of mixed-strain starter
culture on quality, flavor and antioxidant activity of fermented fish

sausagelJ]. Food Science, 2023, 44(24): 138-145.

I 445 Xl
%5 B #5:2024-03-13



