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Table 1  Addition of glucose, fructose, DL-malate to basal medium 

Medium Glucose/(g/L) Fructose/(g/L) DL-malate/(g/L) 

ATB 10   

FMATB 2 3 5 

MATB   10 
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Table 2  Stress factors in wine-like media 

Wine-like media 
Stress factors 

A B C D 

pH value 3.5 3.5 3.2 3.2 

Alcohol content�V/V� 10% 14% 10% 14% 
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Fig. 1  The growth curve and change in pH when O.oeni SD-2a 
cells cultured in different media.  
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� 3  ����������(n=2) 
Table 3  Survival rate after direct inoculation in wine-like 

medium with cells cultured in different media 

Survival rate after direct inoculation in wine-like media (%) 
Culture medium 

A B C D 

ATB 65.5 40.7 7.8 4.5 

FMATB 56.8 33.2 5.3 2.9 

MATB 48.1 29.9 4.4 2.0 

A: a wine-like media with pH3.5, 10%alcohol; B: a wine-like 
media with pH3.5, 14%alcohol; C: a wine-like media with pH3.2, 
10%alcohol; D: a wine-like media with pH3.2, 14%alcohol. 
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� 4  ����� !
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Table 4  Freeze-drying viability of O.oeni SD-2a cells 

cultured in different media 

Culture medium Freeze-drying viability/% 

ATB 69.5�5.8a 

FMATB 46.8�6.7b 

MATB 41.3�3.2b 

a,b statistically different significance (p<0.05).  
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Table 5  Fatty acid composition of early stationary phase cells 

of O.oeniSD-2a cultured in different media 

Relative percent of fatty acid composition/% 
Fatty acids 

ATB FMATB MATB 

C14:0 4.88±0.78 3.25± 0.41 4.20±1.20 
C14:1trans11 0.35±0.01 0.28±0.02 0.29±0.02 
C16:0 29.63±1.73 34.64±1.22 38.44±1.59 
C16:1cis9 9.38±0.73 8.01±1.04 8.71±0.59 
C16:1cis11 0.84±0.15 0.89±0.23 0.91±0.52 
C17cyc9 0.31±0.03 0.30±0.06 0.47±0.02 
C16:2cis9,12 1.18±0.30 0.81±0.15 0.75±0.28 
C18:0 0.81±0.04 1.81±0.32 1.61±0.19 
C18:1cis11 20.98±2.13 21.25±3.83 21.37±1.68 
C18:2cis9,12 0.49±0.03 0.44±0.05 0.48±0.14 
C19cyc11 31.16±2.86 28.31±2.09 22.77±4.01 
TSFAa 

35.32±2.55 39.70±1.95 44.25±2.98 
TUFAb 

33.22±3.35 31.68±5.32 32.51±3.23 
TCFAc 

31.47±2.89 28.61±2.15 23.24±4.03 

U/S ratiod 1.83±0.07 1.52±0.12 1.26±0.09 
aTSFA, total saturated fatty acids; bTUFA, total unsaturated 

fatty acids; cTCFA, total cyoclopropane fatty acids; dU/S ratio, 
unsaturated : saturated fatty acids ratio (CFA was referred as UFA). 
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Influence of culture medium on the viability and membrane fatty acid 
composition of Oenococcus oeni SD-2a   

Wenying Zhao1,2, Hua Li1*, Ailian Wang1, Zhongchao Li1, Hua Wang1  

(1College of Enology, Northwest University of Agriculture and Forestry, Yangling 712100, China) 

(2College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China) 

Abstract: [Objective] To achieve the high quality of malo-lactic starter cultures, we investigated the effect of three culture media 
on the direct inoculation viability, freeze-drying viability and membrane fatty acid composition of Oenococcus Oeni SD-2a. 
[Methods] We monitored the bacterial growth and change in medium pH when O. oeni SD-2a cells were cultured in ATB, FMATB 
and MATB media. O. oeni SD-2a cells in early stationary phase were harvested, and subjected to direct inoculation experiments and 
freeze-drying processes. Then we determined inoculation and freeze-drying viability. Membrane fatty acid composition of those 
corresponding O. oeni SD-2a cells was determined by GC/MS method. [Results] The results showed ATB medium without sup-
plementation of DL-malate had weak pH buffering capability. Compared with FMATB and MATB, O. oeni cells cultured in ATB 
increased inoculation viability and freeze-drying viability. Concerning the membrane fatty acid composition, it was observed that 
ATB medium increased distinctly the relative concentration of lactobacillic acid (C19cyc11) and U/S (the unsaturated: saturated 
fatty acid) ratio in cell membrane lipid composition of O. oeni SD-2a. [Conclusion] The increased resistance to wine stressor and 
freeze-drying was probably a result of the cross protection conferred by self acid stress response induced in ATB medium, which 
might be related with changes in membrane fatty acid composition of O.oeniSD-2a. Therefore, ATB medium was more suitable for 
preparation of O. oeni SD-2a commercial starter cultures. 

Keywords: Oenococcus oeni; inoculation viability; freeze-drying viability; membrane fatty acid composition 
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