P Rfs 2022, Vol. 36, No. 2 1
o E A R B R RS HIR R
CHINA MEAT RESEARCH CENTER MEAT RESEARCH %H{H ﬁ}:li %

9

F2 L0 el 1 701 XU ke A R v L
B % 2 A AL B R o Jo Y 5 i)

MaEdR, X, SylE, B F, Smetr
(LREER LB MBI 5 TR, KA 300384;
2 RER B SR S e, RETTRN A EE SHFEFFHEE N =, RKE 300384)

i W AT AL T R BN AT T O R R R B R U 2R R E R, 0
SHI-59 CACKH 45 BRI + OB 3R H A AATHD « WBL-45 CRBER 2 BRI + N3 8 3R H s A #D .
PRO-MIX5 (A &) 3R 4 -+ 35 W FLAT b+ A AT D AR BRI m 2R, 25812 dif s
FRAE = KBTI, 3 MEFA S M SHI. WBL. PROK IR, DAAHEFME AN IEZL (control check, CKD o 43
BIFERGEAO. 3. 6. 9. 12 dEUFE, MIEFLIRTEE. VR A AR AR, 50 i B AOR A A ER T AR A, Kk
6. 12 dIIFE M IEAT 16S tDNA S IE S M P 04T, FERERT i Ofetl2 d) #HTIRE RS . SR EW: ME K
AL FRRIREAT, FERFLRREE. WS AT R B M v HORN  2 BK R ACRE R B Je T m JE PR AR A
B, SHI. WBLA 38R B A8 WA P RE S Bl 2L K0, WBLALAE 535 MR T B (0 3 7% A 8. BT i B BRI
FRE R (P<<0.05) , HAITIRERNT 24 )5, SHI. WBL. PROZL X T 7 BR B 20ty o 25 5 T CK 4L
(P<<0.05) , 3xXXF A iz (4 e CL R IR T A RRARGE TR s BB 2 REPE 3 BT B, IR TE T K P 2 4 R R
W ZRTERE VRG], o JRRER 104 AT LA T, fEWBLA F AR E B e, 3 M A
T T i 8 7 K B AR E B KT CR AL AR o A AR By Do 45 SRR B, LR T 591 A A T O e 2 T ke
FR A PrAAL P FAE A e R XTI (B i, WBLALE A XTI (i Xk, B AT -

KPR AREAIER: KT WK mEsElT; &5

Effects of Inoculating Lactic Acid Bacterial Starter Cultures on the Microbial Flora Dynamic Change and
Sensory Quality of Air-Dried Sausage during the Ripening Process
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Abstract: In order to study the effects of lactic acid bacterial (LAB) starter cultures on microbial quantity, microbial
diversity and sensory quality during the ripening of air-dried sausage, three commercial mixed-strain starter cultures,
namely SHI-59 (Staphylococcus xylose + Pediococcus pentosus + Lactobacillus plantarum), WBL-45 (Staphylococcus
xylose + Staphylococcus carnosus + Lactobacillus sake), and PRO-MIXS (Staphylococcus xylose + Lactobacillus sake +
Lactobacillus paraplantarum) were separately inoculated into ground meat and fermented for 12 days to produce air-
dried sausage, and non-inoculated sausage was served as the control group. Samples were taken on days 0, 3, 6, 9 and
12 of ripening to determine the changes in LAB count, total viable count (TVC), Enterobacteriaceae, Pseudomonas and
Staphylococcus counts. The samples on days 6 and 12 were analyzed by 16S rDNA high-throughput sequencing, and
sensory evaluation was carried out on sausage on day 12. The results showed that LAB count, TVC, the numbers of

Enterobacteriaceae, Pseudomonas and Staphylococcus increased first and then decreased with ripening time. SHI and
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WBL grew and multiplied rapidly in ground meat, and TVC, and the numbers of Enterobacteriaceae and Pseudomonas
significantly decreased in the WBL group (P < 0.05), which was found to be beneficial to improve the safety and quality
of air-dried sausage. The number of Staphylococcus in the SHI, WBL and PRO groups was significantly higher than that
in the control group (P < 0.05), and the increase in Staphylococcus was found to have a positive effect on the formation
of the color and flavor of sausages. The analysis of microbial diversity showed that air-dried sausages contained mainly
Firmicutes, Proteobacteria and Actinomycetes at the phylum level, among which Firmicutes was the dominant phylum for
the four groups, and that the relative abundance of Firmicutes was the highest in the WBL group. The relative abundance of
Lactobacillus and Vogococcus in the three inoculated groups was higher than that in the control group. The results of texture
analysis and sensory evaluation showed that the combination of LAB starter cultures and a blend of fermented bovine bone
flavoring and antioxidants (FBFA) could synergistically improve the sensory quality of air-dried sausage. WBL fermented
sausage had a unique flavor and good sensory quality.
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Table1 Processing parameters of air-dried sausage
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Table 2  Criteria for sensory evaluation of air-dried sausage
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Fig.1  Effect of LAB starter cultures on the number of LAB (A), TVC (B),

Enterobacteriaceae (C), Pseudomonas (D) and Staphylococcus (E)

during the maturation of air-dried sausage
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Table3  Effect of LAB starter cultures on bacterial a diversity index in
air-dried sausage during ripening
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CK4l 45245 100 369.90 3240 317 0.69
SHIZL 428.42 100 334.00 3101 3.63 0.86
WBLAL 44943 99 334.00 3112 314 0.71
PRO4 418.69 100 297.00 2153 426 0.92

CKé4L 397.55 100 332.00 29.86 253 0.57
SHIZ 393.92 100 300.90 30.26 339 0.84
WBLAL 47833 99 333.00 26.63 312 0.71
PROZL 441.54 99 344.90 31.69 440 091
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Fig.2  Dynamic changes in microbial community structure at the
phylum level in air-dried sausage after 6 and 12 days of maturity
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Fig.3 Dynamic changes in microbial community structure at the genus

level in air-dried sausage after 6 and 12 days of maturity
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Fig.4  Sensory evaluation results of air-dried sausage
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