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0.5 g thIR Ve ad iz, 250 mL F iyt . Fanitedmiles:
BEPLTAG, WK, AR, FtiigE, ARk
2h, AR, B (6000xg, 10min) ,
BRI, @ TSRS IR SERE I, SUEmIRALA,
57 ATB. FMATB. MATB $5555E, T3 1, 2K
i, V8% pH 4.8, 100 kPa K% 20 min,

®1 ZEFEPHBRIFEN
Tablel 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

1.1.3 BBIARE IR © BELRE R RS o5 w4
WSS S Vaillant 2, @ DS RERE R0
g FERE 43 F 0.5 mol/L HCI/NaOH 15 55 3% 3k pH,
MK R R SR OB, Tehls AL B, C.
D4 Fh pH, ZEEE B MBI AR R 0L, Wk
2, HT SO, m ¥4k, HIiFE SO, &5 pH B UIAIL,
ARG, eI R 77 3L %A W SO,.
F2 BREEFEMHEES

Table 2 Stress factors in wine-like media
Wine-like media

Stress factors
A B C D
pH value 35 3.5 3.2 3.2
Alcohol content (V/V) 10% 14% 10% 14%

1.1.4 FEHFIM{LEE . GC/MS: Thermo Trace GC
ultra-DSQ, ZE[E Finnigam A #]; BT IEIL: Virtis
GENESIS XL, [ SP Tolk/vF]; 752 43 e it
RS =AM HTNAS) s pHS-3B EUKE % pH it B
277K & I I
12 BEIKE SD-2a fEAREIEFE P E KL AN E
FEHEFT A RIS Z JT, KA VR IR SD-2a T Bk
HiEE ATB BigR%Evh, 16 25°C4&MHTFiGfk 7 d, &
JRFEIRRE R R R, B 20K, A3 BIRE SR T2 h,
W58 3 IBFIFMBE R, # 2% (VIV) R
A 100 mL #5535k P, AR SR LR E 3N EK .
TE 25°C &1 T i %, 108 6 h W — i & 1Y TR &
W, IE HAE 600 nm Ab B EE(E . I pH T
FERG SR pH(E, 2l A K4 .
13 EMERINEEFERFETENNE
.0 (6000x g, 10min, 20°C ) WORAN A% F5 L 4%
TFF AR RBRE R A, TR A R K vh ik

2K, FFHiTEZE ODgy 210 0.6, SRJE KR Y R
1% (VIV) (BI%)5.0%10° CFU/mML ) Hy3ER EHE
A 100 mL SBHIE R A, 78 20°CRLAAT N5
VA T o ) RIS P i T A 50 0 S e A ) A A
FESR SRR 48 h 5 (TG TR A kST A TR S 2 1K

FER IS 0T

FERAF 15 %2 =Ngn/Non x 100%

Non MU AR 5= A R I TS %L (CFU/ML )

Nagn 4RI 48h ARADLH) 4 T 15 7 i v (9 1 TR 4
(CFU/mL )
14 FFHEFEEHNE

2.0 (6000x g, 10 min, 4°C) WORAFIREF L4
AR ZRERTIAM R ER, KGR K
VAR 2 %, SRIEBHIIATE 1010 (WIW) HL B E B
FEK TG W PRAP TV b o AR 2R A5 BT 15 min
TR AL Sml /NN, TER TR TR B8 R
T4 33 h, VR AR 7 B R AR A 258 1K K
FEZE T 15 ming A FHBR R B F-AR 0 I e
TRIE G A I TR TR 3K,

T A7 16 R

% 1715 F=Na/Nb x 100%

Nb J& ¥ ¥ T 15 Fi B R A T B 4k ( CFU/mL )

Na & ¥ R T 1 J5 T a1 4k ( CFU/mL )
15 AREARARBAERLE 5 RO E

2.0 (10000x g, 5min, 4°C ) AN[FEREFH L&
AR 2R H O TR, TR B A E R K ek
BEAR 2 Uk, 2RSS A 7 TR 1 8 BB B H R Ak T 1 2 IR
Rozes'™), 43l 1 B 1) 1 45 i vl ok 55 45 B i
T W6 T AEURIL A g I T 06 1 ARURIT ) EG AR 7R o

GCIMS i 441k BPX 70 BAIAE (44 60 mx
0.25mmx 0.3 um ( SGE, Victoria, Australia) ; 2
REA, W 1 mL/ming SRR 230°C; Kl
R 230°C; ARIRFRY . #4h 50°C, PR+ 0.5 min,
LA 20°C/ min (3 TR 2 100°C, fR4F 0.5 min,
FELL 6°C/ min (W3 B T 2 220°C, RIS TEILIRE T
PR¥F 12 ming Apfikde, #EHEE 1.0l

JR A 0F B T URIEE 200°C; L Tfigf 70 eV
BeRE 220°C; MmN HE 1568 Vi Al e+
m/z JLFEl 33~ 450,
1.6 #HiELE

Kl DPSV7.55 %4 b BAR A%k 5 3 Hicdhe 1 5 22
B EEAT T
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Fig. 1 The growth curve and change in pH when O.oeni SD-2a
cells cultured in different media.

22 AREEFENIEMEEENZN

W 3 Al E Bl R B 7R 5L R R Y
B, BRARERN TS SR B . (HTE 4 PP BRI
B R Shh  ATB 15 35 25 T 3K B A () 3 b A7 0 S R A I
B, HOFEEREIE RO 29.6%; HE FMATB &
Fedk, HOPFHERAEIE R 24.6%; HF AN i IK
M2 MATB Hi 75, HOP 3R TE 2 21.1%., 43

3 EMEERMNELR(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 45
FMATB 56.8 332 53 29
MATB 481 29.9 44 20

A: awine-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%al cohol; D: a wine-like media with pH3.2, 14%alcohol.

515 FMATB fl MATB #5556 H, ATB 5t
T TS AR B HEFAA TG 2428 1 20.3%7F1 40.2%.
23 AREBEFENETEERENZME

NG TRIGZE AT A, ATB 8577 AR AR 7
TAEEF T 69.5%, BEHT FMATB. MATB #5573,
HIG M BA BENE 2, Zhao 7 fir ki A3 570 70
SRR, FRAT BT T Bk A B KR T ARG R AN
53.6%. Ifii ATB HiF= 5L Fr ik IR IR T A8 R K T TE
515 FMATB il MATB 5575641 H, ATB Ki 5 ik 9%
PRI T AT 48 5 T 48.5%7F1 68.3%

R4 TRBFEFSEKNETEER(N=3)

Table 4 Freeze-drying viability of O.oeni SD-2a cells
cultured in different media

Culture medium Freeze-drying viability/%

ATB 69.5+ 5.8
FMATB 46.8+6.7°
MATB 413+£32°

ab statistically different significance (p<0.05).

24 K[EIEFEE x4 A AR BE A BR 4H 53 Y 22 0
AR S )5 % 2 43 %o T T R 1 A BRSO
M, W T AR RIS T IR iR 4 AR 1D R 4 5>
AR &, I3 5. WRMTATE, 7ERRINRAY 11
FPRERERRH, C14:0. C16:0. C16:1cis9. 18:1cisll Al
C19cycl1 y FERNIR , Ht 5 SUIRIIIIR & £ 90%LA |-,
XSRS 0, HREE SRR pH IR,
TR MR R I R 2H 23 vh C16:0 AN A B R IAAR, T
C19cycll AHXF & it WA T & . 40515 FMATB #il
MATB K7 B L, ATB 85575 55 T3 B (R 4 B s vh
C19cycll fAHxT & 42 M T 10.0%7F01 36.8%. HHXTA, 3
b 7 X T AR LRSS TUFA AT 2 i 52 d /N, A8
b A B A2 TSFA #I TCFA ., {n5%K CFA #1124 UFA,
HK 2R UFA 5 SFA I A (UIS) 1E M2 i 5
PERGFEARCY ) ATB RiSR LT3R IR VIS ik
1.83, B s R K ; HYUE FMATB, U/STEN 152,
HESR SRS MATB, UIS {Eh 1.26, LB sh:
/0 43515 FMATB F1 MATB 35355601 1, ATB 1555
L 3 AR AR AN UIS {3255 T 20.4%71 45.2%.,
HIEAT L, HAARR pH 22 sdE ) i R0k B 5
M 25 PRI AN M SN I R 20 o O AL e 48, FLrp iR fb e
SR ATB 3555 2 W] i FEAIK T B IR 4 I C16:0 AR XS
Tt WONT Cl9cycll RYLLMB, HIEhN T4 U/S
B o X R IR RIS R W R A i IR, fREiE T
Clo0yoLL N, AR,
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®5 ARBFREZFHTRERMANEEKE SD-2a 4k
FE G A B2 4H 53
Table5 Fatty acid composition of early stationary phase cells
of O.0eniSD-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
Cl4:1trans1l 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
C16:1cisll 0.84+0.15 0.89+0.23 0.91+0.52
Cl7cyc9 0.31%0.03 0.300.06 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
C18:1cisll 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
Cl9cycll 31.16+2.86 28.31+2.09 22.77+4.01
TSFA® 35.32+2.55 39.70+£1.95 44.25+2.98
TUFA® 33.22+3.35 31.68+5.32 32.51+3.23
TCFA® 31.47+2.89 28.61+2.15 23.24+4.03
UIS ratio® 1.83+0.07 1.52+0.12 1.26+0.09

3TSFA, total saturated fatty acids; "TUFA, total unsaturated
fatty acids; “TCFA, total cyoclopropane fatty acids; “U/S ratio,
unsaturated : saturated fatty acids ratio (CFA was referred as UFA).
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I nfluence of culture medium on the viability and membrane fatty acid
composition of Oenococcus oeni SD-2a

Wenying Zhao™?, Hua Li*", Ailian Wang", Zhongchao Li*, Hua Wang"

(*College of Enology, Northwest University of Agriculture and Forestry, Yangling 712100, China)
(%College 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-2acellsin 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.0eniSD-2a. Therefore, ATB medium was more suitable for
preparation of O. oeni SD-2a commercid starter cultures.

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