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Screening on the symbiotic lactic acid bacteria and yeasts

GUO Qian-ru,HE Yin—feng"

(College of Food Science and Engineering, Inner Mongolia Agriculture University, Huhhot 010018, China)

Abstract:Nine strains of lactic acid bacteria and eight strains of the yeasts isolated from koumiss had been
screened to select the symbiotic strains. Metabolites were added to the culture mediums with the addition of
the same amount of saline as control groups. Turbidity values and dry weight values were measured in the
stationary phase. There were twelve combinations that the metabolites of lactic acid bacteria promoted the yeasts
growth. Nearly half of the yeasts metabolites promoted the growth of lactic acid bacteria. Seven combinations
showed there were a symbiotic relationship between the yeasts and lactic acid bacteria. In a conclusion,the
symbiotic combinations were LAB2YST4,LAB4YST2,LAB5YST2,LAB7YST2,LAB7YST4,LAB8YST2,LABIYST2
respectively. Among them,YST2 and other lactic acid bacteria had showed different levels of the symbiotic
relationship between each other except LAB2. The symbiotic reasons needed further study.
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Table 1  Effect of lactic acid bacteria metabolites on the growth
of yeast (AODjy,,)

i B FLIR B G
G LABI LAB2 LAB3
YST1  +1.134+0.253  +2.626+2.457"  +0.372+0.009
YST2  +1.792+0.021"  +0.078+0.019  +0.819+0.007"
YST3  +0.662+0.019"  +3.556+0.064™ -1.964+0.003"
YST4  +1.226+0.006"  +4.268+0.006"  +0.109+0.084
YST5  +0.046+0.021  -1.441+0.053" +0.439+0.010"
YST6  +0.373+0.135"  —1.448+0.002" -1.644+0.074™
YST7  -0.006+0.058  -1.389+0.004™ -0.795+0.123"
YST8  +0.479+£0.048  -1.222+0.014" -0.198+0.125™
LAB4 LABS5 LAB6
YST1  +0.683+0.038 +0.253+0.425 -0.639+0.615
YST2  +0.839+0.453"  +0.065+0.207 -0.150+0.002
YST3  +0.414+0.064" -1.24420.176" -1.369+0.005™
YST4  +2.993+0.015" -2.366+0.035" -0.684+0.025"
YSTS  +2.833+0.089"  —1.273+0.007" -1.586+0.004"
YST6  +2.098+0.069" -1.056+0.005" -0.909+0.025"
YST7  -0.420+0.051" -0.461x0.173" -1.455+0.017"
YST8  -0.818+1.020" -0.813+0.102"  -0.195+0.059
LAB7 LABS LAB9
YST1  +0.221+0.004 -0.348+0.020 -0.711+0.015
YST2  +0.668+0.000"  +0.256+0.022"  +0.225+0.077"
YST3  -2.652+0.008" -1.566+0.001" -2.269+0.151"
YST4  +0.249+0.013"  +0.029+0.310 -0.054+0.017
YST5  -2.471+0.068" -1.330+0.008" -1.771+0.059"
YST6  -1.928+0.170" -1.601x0.128" —-1.416+0.026™
YST7  +0.993+0.001" -1.216+0.043" -1.413+0.008"
YST8  +0.038+0.004  -0.907+0.059°  -0.748+0.208"
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Table 2 Effect of lactic acid bacteria metabolites on the

growth yeast (Am,)

s RE FLIR I 9
i LABI LAB2 LAB3
YSTI  -0.369+0.027° —0.748+0.027"  +0.142+0.160
YST2  -1.452+0.053"  —0.922+0.000"  +0.442+0.054"
YST3  -0.66320.054" —1.193£0.054"  +0.492+0.187"
YST4  -0.038+0.054  +0.170+£0.027  +0.436=0.027"
YST5  -2.33620.161" —2.431+£0.080"  +0.372+0.027
YST6  —1.465+0.054" —1.143+0.027" -0.953+0.027"
YST7  -0.739£0.295"  —0.227+0.000  —0.30320.054"
YST8  -1.68620.107°  —1.458+0.054  —0.284+1.661
LAB4 LAB5 LAB6
YST1  -0.009+0.054  —0.691+0.160"  -0.464+0.107"
YST2  +0.84020.134"  +1.104£0.027"  +0.650+0.027"
YST3  -0.378+0.027° —0.417+0.134"  +1.250+0.187"
YST4  -0.549+0.080"  —-0.28420.241  —0.038+0.054
YST5  -0.101£0.107  -1.219£0.027"  +0.997+0.268"
YST6  +0.960£0.054  +0.827+0.027"  +2.058+0.054"
YST7  -0.208+0.027  +0.492+0.054"  -0.436=0.080
YST8  +1.118+0.054  +0.152+0.080  —0.701+0.107
LAB7 LABS LAB9
YST1  -0.729+0.054"  —0.862+0.080"  +0.085+0.348
YST2  +0.347+0.027  +0.366+0.053  +0.461+0.026"
YST3  -0.189+0.054  +2.140+0.054"  +0.284+0.054
YST4  +0.11420.054  -0.152+£0.321  -0.152+0.054
YST5  +1.206+0.027°  +0.827+0.080  —1.219+0.080°
YST6  +2.266+0.080"  +2.493+0.133"  -0.953+0.080"
YST7  -0.398+0.027"  —0.13320.027  —0.758+0.054"
YST8  -0.985+0.027  —0.587+0.054  —1.080+0.054
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3 RETE AR YR PR 1 A KRS (AOD )
Table 3 Effect of yeast metabolites on the growth of lactic acid bacteria (AODgy,,)

o R B

AR S YSTI YST2 YST3 YST4
LAB1 -1.444+0.014" +0.786+0.145" +3.319+0.046™ +1.751+0.007"
LAB2 -0.197+0.008 +0.31320.198 +1.327+0.047" +1.262+0.050™
LAB3 -1.891+0.004™ +0.897+0.017 +0.883+0.141 +1.182+0.551°
LAB4 -2.149+0.005™ +0.874+0.047" +0.991+0.017 +1.065+0.011"
LABS -1.103+0.140™ +0.217+0.046 -2.984+0.006™ +0.992+0.063"
LAB6 -2.346+0.021™ +0.597+0.003 +0.493+0.389 +0.781+0.025"
LAB7 -2.544+0.018™ +0.597+0.148 -1.381+0.015 +0.731+0.049
LABS -1.024+0.009 +1.531+0.408" +0.651+0.844" +2.681+0.034
LAB9 -0.868+0.052 +0.110+£0.224 -0.848+0.023 +0.104+0.030

YST5 YST6 YST7 YST8
LAB1 +0.314+0.021 +2.220+0.427" +2.253+0.103" +0.579+0.649
LAB2 +0.247+0.709 +3.314+0.372" -2.772+0.319" -0.067+0.171
LAB3 -3.870+0.029™ +2.515+0.057" +0.735+0.025 -0.118+0.102
LAB4 -0.017+0.042 -1.937+0.008" +0.640+0.056 -0.059+0.008
LABS -0.245+0.047 -2.522+0.017 +0.016+0.033 -0.806+0.051"
LAB6 -3.976+0.005" -2.164+.039" -0.089+0.042 -0.61120.017"
LAB7 -2.361+0.070™ -0.596+0.007 +0.537+0.021 -0.453+0.072
LABS -1.091+0.485 -2.432+0.031" +0.704+0.034 +0.443+0.047
LAB9 +1.716+0.068™ +1.629+0.132™ +0.113+0.025 -0.275+0.047
R4 TERFRE AR YR TR E AR e (T HD
Table 4  Effect of yeast metabolites on the growth of lactic acid bacteria (Am,)

I WERFE

ABERS YSTI YST2 YST3 YST4
LABI1 +0.303+0.054™ +0.474+0.027" +0.492+0.054™ +0.492+0.054™
LAB2 0+0.027 10.0380.027 10.152+0.027 10.436£0.375"
LAB3 +0.114+0.054 -0.114+0.054 +0.398+0.187 -0.057+0.027
LAB4 +0.474+0.053™ +0.189+0.080™ +0.114+0.027 +0.057+0.027
LABS +0.265+0.054" +0.398+0.080™ +0.208+0.027 +0.303+0.054"
LAB6 +0.454+0.054 +0.359+0.027 +0.284+0.070 +0.947+0.107™
LAB7 +0.189+0.027" +0.133+0.054" +0.398+0.054™ +0.152+0.027"
LABS +0.076+0.027 +0.398+0.053" +0.341+0.187" +0.473+0.160™
LAB9 +0.455+0.027" +1.193+0.027" +0.082+0.107" +0.492+0.027"

YSTS YST6 YST7 YSTS

LABI1 +0.625+0.027" +0.700+0.027" +0.474+0.027" +0.644+0.054™
LAB2 +0.417+0.187" +0.360+0.054" +0.095+0.053 +0.379+0.027"
LAB3 +0.189+0.107 -0.473+0.723 -0.057+0.027 -0.095+0.027
LAB4 +0.038+0.027 +0.436+0.054™ +0.189+0.027 +0.454+0.080"
LABS +0.322+0.080" +0.322+0.027" +0.075+0.054 +0.530+0.054"
LAB6 —0.379+0.161 +0.341+£0.214 +0.511+0.027" +0.663+0.080"
LAB7 +0.227+0.080™ +0.246+0.054™ +0.019+0.054 +0.379+0.027
LABS +0.038+0.027 +0.436+0.054™ -0.019+0.054 +0.208+0.160
LAB9 +0.549+0.053™ +0.739+0.107" -0.492+0.188" +0.455+0.080

Jei i BEHE 2B AP AT Y ST2ARMS P 0 ) )l 53 S XS FLIR
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