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(P<0.01) ; TREASEEMK, %£HE0.10g/100g £4, TAHIRLESAASEH 538 mgke, BHFIKTrRoRERE
Y21 sh et =40 (P<0.01) o AFRIFRFERAMKBEEREEE, THEAEOCEABAN, BIAET T
R L aE

KPR AL LA, BB BEAE, R3O, A RABE, A TR B, AR
FES2E:TS201.3 SCHRFRIRAS: A T EHS:1002-0306(2023)16-0155-09
DOI: 10.13386/j.issn1002-0306.2022100116 ASTFF: [Eky

Screening A Combination of Lactic Acid Bacteria and Yeast and
Application in Traditional Pickle

CHEN Cai'?, ZHANG Ming’, FU Zhuxian"?, WANG Shumin®, LUO Fan'*"

(1.Key Laboratory of Qinghai-Tibetan Plateau Animal Genetic Resource Reservation and Utilization, Sichuan Province and
Ministry of Education, Southwest Minzu University, Chengdu 610041, China;
2.Institute of Qinghai-Tibetan Plateau, Southwest Minzu University, Chengdu 610041, China;
3.College of Animal and Veterinary Sciences, Southwest Minzu University, Chengdu 610041, China)

Abstract: In order to explore the fermentation performance of lactic acid bacteria and yeast with different species
relationships in the process of pickle fermentation, a pair of lactic acid bacteria and yeast with mutual promoting
relationship from 8§ strains of lactic acid bacteria and 5 strains of yeast from different food sources, were screened through
the cross-culture of metabolites and co-culture methods, namely Lactobacillus plantarum JO5 and Saccharomyces
cerevisiae Y21. The co-culture relationship of this group of bacteria was analyzed by culture mode, inoculation sequence

and inoculation ratio, then the pH, total acid, reducing sugar content and nitrite content were measured during the
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fermentation process. The results showed that the addition of the sterile metabolites of Saccharomyces cerevisiae Y21 in
standing culture significantly promoted the growth of Lactobacillus plantarum JO5 in the growing stage; the growth of both
strains was promoted by inoculation of Saccharomyces cerevisiae Y21 followed by Lactobacillus plantarum JO5 and the
optimal inoculation ratio of two strains was 30:1 and 40: 1. When the inoculation ratio of bacteria group was 30:1, at the
stable stag of pickle fermentation, compared with natural fermentation group, single bacteria group and mutual inhibition
group, the pH of mutual promotion group was 3.4~3.5, which was significantly lower than that of other groups (P<0.05).
The highest total acid content was 1.25 mg/kg, which was significantly higher than that of other groups (P<0.01). The
reducing sugar content was lower, maintaining about 0.10 g/100 g, and the peak nitrite content was 5.38 mg/kg, which was
significantly lower than that in the other three groups except Saccharomyces cerevisiae Y21 group (P<0.01). In summary,
this group of bacteria selected in this experiment would have strong fermentation ability, could shorten the fermentation
period and reduce the nitrite content in pickles.
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Table 1 Experimental strains information

k3 s R [l s E 3l
1 RMBRIE (Enterococcus faecium) [izEiN RQ FLEEFLERTR (Lactococeus lactis) [izEN
12 E. faecium [i7Eh Y1 Y RWERE(Pichia pastoris) 78
R12 E. faecium [izE Y163 P. pastoris [z
B2 E. faecium B2 Ys Ly v B AE WY (Kluyveromyces marxianus) [izE)
HR E. faecium 3 Y22 K. marxianus HEE
J05 FIFLT I (Lactiplantibacillus plantarum) 3 Y21 S. cerevisiae R

MC 7 5 BH BB K B (Leuconostoc mesenteroides) &N
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AR I 5 P BTG PR AR
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1.3 HUREATE
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2.2 E(RIABREMEEBEMNETE

2% 4 I, X i R gk S Y 4 Xk LI B RN
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Table 2  Effects of lactic acid bacteria metabolites on yeast growth
Wtk 1 12 RI12 B2 HR J05 MC RQ AT IR
Y1 1.7340.04° 1.44+0.08° 1.73+0.02° 0.86:0.06° 0.94+0.09° 1.58+0.38% 0.14+0.01¢ 0.19+0¢ 1.47+0.04°
Y5 1.08+0.02¢ 1.310.28° 1.16£0.04™  12+0.01™  1.12+£0.03%%*  1.14+0.01™%  0.96+0.02°  1.01£0.06*  1.29+0.05"
Y21 1.42+0.05° 1.35+0.02° 1.41£0.03" 1.25+0.01° 1.23+0.02" 1.36+0.07° 1.16£0.07° 1.07+0.02¢ 1.16+0.00°
Y22 1.23£0® 1.18+0.02" 1.1940.12° 1.1940.11° 1.11£0.03"4 1.18+0.03" 1.03£0.09°  1.06+0.02° 1.33+0.03"
Y163 0.65+0.08¢ 0.89+0.06° 0.56+0.01° 1.03£0.01° 0.97+0.07" 1.49+0.06° 0.29+0.05° 0.33x0" 0.68+0.04¢
T RATRARAS R PR FoR 22 Fah B B 3K 7 (P<0.05); #3[F.
3 BEEPEARDT X FURR A AR K R
Table 3 Effects of yeast metabolites on the growth of lactic acid bacteria
73 Y1 Y5 Y21 Y22 Y163 FRBXT R
1 1.1240.07* 0.89+0.08" 0.86+0.01% 0.9£0.03° 0.79+0.01¢ 1.04+0°

12 1.31£0.06* 1.04+0.03° 1.110.04° 1.11+0° 1.09+0.02° 1.07+0.03°

RI2 1.06+0.02° 0.83+0.03° 0.81+0.03¢ 0.94+0° 0.85+0.02° 1.04+0.01°

B2 0.88+0.04° 1.07+0.04* 0.91+0.02° 1.06+0.01° 1.1£0.04° 0.89+0.02°

HR 1.27+0.00° 1.21£0.03¢ 1.36+0.05* 1.26+0.00° 1.33+0.00° 1.14+0.00¢

J05 0.88+0.04¢ 1.06+0.02° 1.02+0.02" 1£0.01° 1.5240.03" 0.88+0.02¢

MC 0.79+0.01¢ 0.96+0.00° 0.82+0.02° 0.97+0.03* 0.73+0.01¢ 0.87+0.00°

RQ 0.66+0.01¢ 0.87+0.00° 0.75+0.05° 0.95+0.04° 0.65+0.04¢ 0.84+0.03°
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Table 4 The viable number of lactic acid bacteria and yeast

. 1 HE(lg CFU/mL)
PR Er——— Ev—————
FLARE (FERE3%) LR (LT IR
B2/Y163 8.56+0.28 8.5240.33
J05/Y21 8.83+0.12° 8.50+0.13"
J05/Y163 8.81+0.10° 8.55+0.12°
HR/Y163 8.89+0.20 8.70+0.14
PR (ks 57) B TR (PR T IR
B2/Y163 6.63+0.08 6.48+0.11
105/Y21 6.82+0.13% 6.47+0.17°
J05/Y163 6.59+0.20 6.52+0.18
HR/Y163 6.72+0.13 6.68+0.10
257
20F
E 151
5
Loy — W TR
—— G IR
0.5r —— P IR
0.0

0 4 é lé lg 26 24 58

IFE] (h)
BT R RS R QS Py R AT 3 ) A R A
Fig.1 Effects of different metabolites of S. cerevisiae on the
growth of L. plantarum
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Y21 FERFI AT AT B2 BRI H, 185 0 B, A
FIZUAT B J05 BOFM =g A= K. K 2B
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PIFSE T 2R BH, FERERE TR 2% 24 h Je BRI IR v %
TR R e Mt R o PRI AR S 36 v A [l 422F
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HAR TR BE A = A 22 5 AH 5
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Fig.2 Number of viable strains and pH of L. plantarum and S.
cerevisiae in different inoculation sequences
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ST, 5 Xu M S5 — 2 28 5, TTREJEAS
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Fig.4 Changes of pH and total acid during pickle fermentation

MR, 7S et A vh, H pH iA%)] 3.5~
3.8 I RIBEE L, SR A et RS, Bt BIXC
WRERAE, AT TR o AR, BALH pH 1E5
6 d TFER 3.66, H—EAERFTE RN, 4545 SR
SRR DL AT, B BRSO EA T, 254 A
WS AR S AW, 7 BRI RiE b, TR
ZHAREE we T AL, X PR AR L LR P 5 1 B
PR A A PR, AR K BEAH R R, PRI 2
T A ZE 51 A LR B - B B IROR BB I LR SR AR,
AHEC T HARL, AP SAH R AT, I 3 s A B
i IS TE] B A, P I AT R AR 2 T LA 21, T
DABIIR A BEA SR Rl R o 5o 75 A0 gk
IR RR EEREE nT M A 3 B g A A, A4
FUPR B 19 A 19, WREZ S50 WFoE 3R], WS R AR & vh
FLERBTEEHD A B TRER pH SHETHOBR &5, 40k
WIS Ta]

*5 M KEES R pH 2L
Table 5 Change of pH during pickle fermentation

K BT A] (day ) HARH 05 HAMA HEY21 Control
0 5.65+0.04° 5.66£0.01° 5.70+0.02° 5.54+0.00° 5.56+0.02°
2 4.07+0.01° 3.99+0.01¢ 4.01+0.01¢ 5.43+0.02° 4.16+0.03"
4 3.92+0.01° 3.83+0.01° 3.86+0.01° 3.78+0.01¢ 3.83+0.01°
6 3.66+0.02° 3.79+0.01° 3.84+0.01° 3.80+0.04° 3.73+0.01°
8 3.53+0.01° 3.58+0.01° 3.76+0.01° 3.58+0.01° 3.77+0.02°
10 3.44+0.01¢ 3.65+0.06" 3.74+0.05" 3.52+0.01° 3.69+0.02%
12 3.4240.02¢ 3.55+0.04° 3.68+0.02° 3.53+0.02° 3.66+0.01°
14 3.45+0.02¢ 3.52+0.01°¢ 3.71£0.02* 3.54+0.03¢ 3.66+0.01°
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fermentation of pickle
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Fig.6 Changes of nitrite content in the fermentation of pickle
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