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Effect of proanthocyanidins on oxidation of Saccharomyces
cerevisiae during fermentation
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(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: [Objective] To study the effect of proanthocyanidins on the growth and oxidation status
of Saccharomyces cerevisiae in the fermentation process. [Methods] Two strains of Saccharomy-
ces cerevisiae (one industrial strain AWRI R, and one newly selected strain BHg) were chosen in
this study, and proanthocyanidins were added into model synthetic medium to give a final concen-
tration of 0.1 and 1.0 g/L. Cell growth at the end of the fermentation and the activity of superoxide
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dismutase (SOD), catalase (CAT) and malondialdehyde (MDA) content at different fermentation
stages were determined. [Results] Proanthocyanidins could increase the viable count and survival

rate of the yeast, enhance the activity of SOD and CAT, and decrease the concentration of

intracellular MDA. In addition, the effect of proanthocyanidins was postively associated with their

concentrations. [Conclusion] Adding proanthocyanidins can scavenge intracellular reactive

oxygen species (ROS) to protect cells and process of the fermentation.

Keywords: Saccharomyces cerevisiae, Proanthocyanidins, Oxidation, Fermentation

I KRl b, WeRE Sz B 2R a A
ROy, GansEii . WS AR S RS, XA
AL PR B AT P A R T e, B A2
AR R EAR A R 2 R R A
e B — AL LBE, N . R . &
G AR TT DAY BRI A 1 L 1 T 4E(ROS)
A AR, R R A I T
A B — 2 A N BT HL - B AR A B TR
IR A BT, AR A (07, B
A IL(OHY) . 1 A LA 5 T(H,0.)%% . A[EH ROS
PIA A B AT, T ELARIEXA RS 2
FERIE X G MR SRR Y300, B
TR GRS S BRSO3 AR R B DL RIS
W REH R AEP TEIE R AR B F T ROS M7=
FEPRAERF Ay . (HAERBE a5, X—F
2 HEEIR, 4K ROS & 238, 1 a2 M i
NRH AL, SRt

A AU AL B IR i & T
BRiEE R RS, P L R SRR BT
ARG, Hep, @AY L (SOD)flid
AALE R (CAT)SFPU AL 25 ROS M f
A Ty =, I AR A e L B N A W A i
it S AR I3 N 2 K B AR AR it TR A AL
R4, CHGEPIR AR EL . 259 . Sk
FEHAWRR ROS BIFERD, N MDA A
A 3E1E T AR R & AR AL AT, RESS &
B, 2 O LT R R L5 A o 38

LT, BESEE A MDA 5 s/ A0 i 24 B Js 4 Ak
WA B R FRT

JRAE R B e -3-BE ALk, R — R
Br, EACAFTET WA KL . K AT, ZIETER
fEd o2 M AR RS AR E AL
TR~ ) 28 VG A S50 s S 155 7 TS 445 ) R 30 € 1)
TR, Rl HA ek BT R Ak e, Rk
A ROE BRI SN B 2, SR R
EAM, BAYUE. P oo mE R E
AU, BT R — e WY AN m R . Rt
ST AN TR A RS R T (U, R L
A B W e A 0 2 R IR A K AR
IS o ASSCUATRERE M BFSERTER, 1 UGE R FEASE
PUR B TR R INEAE (R, BT R
Hh AR 60 3 X TR B AR K AP EE
1 MRS %
11 EEE#H

AR ST R o P AR — e 2 0 5 2 AT
MR FH B bk

Saccharomyces cerevisiae AWRI R, (fijff A
T AR ) A — B R b A 4 TR RV B RE, B Marivin
(Australian) 2y Fl R AL, DEAT R4 & Tt e
FEVFZ AR Iz

Saccharomyces cerevisiae BHg (fai#% B FitK)
A3 85 A AR 2L A T PR S Fh—— kg i %
T AR R, WA SR 2 o B A . LR

http://journals.im.ac.cn/wswxtbcn



2290 A Y £ Microbiol. China

2013, Vol.40, No.12

28 [E B2 B i A M BT S O R L, A
BRAPL 5 S rh ] UK B 58 6 AL TR
12 FEHBZAHENLERENHE

BRI T A 4 SRR (. 3K 4 LR R A TSK
HW-(50) FURE4ifb 54tk 98%, FHRAE
2555, JRIEEERLEMLL C. EC, ECG Mithf
G, C, EC. ECG. EGC NIEMHIC,

h T MR A B R AL R B, B — A
bR, 8T 4 ARRAE AR TR (0.01.0.10,
1.00. 5.00 g/L)Xf fEbk A BG4
TR, ARl B JsiAE €0 2 3] UM & 1
., B AE K B BOR B B S TR B (0.01
0.10 g/L)F1 53 PR8¢5 R FE(1.00 . 5.00 g/L)
(R VEFHBH R TR] . 53 4b, 25 BB 7E 2T A 45T
it R R AL (6 R U 20 7E 0.2-0.8 g/
JIT DL FR ATk B AR 8 20 K A R B
0.1 g/L #11.0 g/L,

1.3 BB ETEREMSM)

BRAPLEE FRHE A I il 2 HE Marullo 28U ik,
WA B, AL RBIMEN R TR, 2R 5
B4 0.1 F1 1.0 g/Lo

BB Rl 2 /i, $59R5EH 0.45 pm B 7L
TE KA o
14 AEAE

TEFEFRIRL, R F7E YPD RS F- 3
B 14 h 0P R, 2R RS A AN R
JE IR AL R AL R 5L, RN 1%,
28 °C R E R FE, KM R o R
1.5 EREBRFEEENNE

W B R U B BB TR . AR FLAR AR
FRAG B, R VR 22 A3 A 8. UM R FR Y
RIS 0.1%E R AR G35 . l—E it
PR ZE MR RN, 76 BB T, 40 f5UIER, i1
T R R R A R A

AEIE R =T BTG R AU R B B 4504 100%

http://journals.im.ac.cn/wswxtbcn

1.6 ®EE =L

AR SRS 2B AR EE IR, 12 000 r/min
B0 10 min, 35 LW R TCRKEER 2 1K,
MTCRKERIF 10 A EERRE, MK 3.5 uL
ST YPD A 78 28 °C IR 7% 3-5d ),
A FEAAIC R EE 0
1.7 BE L4 5 LEs(SOD) i & 1k = if
(CAT)RYME

HA 5% 5 mmol/L DTT f4 PBS 252 rik
(pH 7.8)IR &, MIA 0.5 um FIBEESER(Sigma) )&
0 °C B MERE, B0 B I  VRFH F S I A2 o

SOD ¥ 1 19 I 2 ¥ Almeselmani 25 UVHI
Cakmak 25257k, DI NBT Y61k )5 50%
1 ANBEG 180 CAT BEHE B9 E #2 Aebi®' Ry
J7i, LA 1 min P ODagg 820 0.1 24 1 ANEEIE )
A
1.8 AZEE(MDA)BIMNE F5 3%

HiA 5 0.7 mL 10%# TCATRA, A 0.5 um
DEEEER(Sigma)i 0 °C B REHE, BOE IR
TS RIE, #%08 Herdeiro %A )7 il &
MDA, 43 #IM3E 450, 532 A1 600 nm T AW
HWMEIE, AN 6.45%(As35—As00)—0.56xAs0 KTt
¥ MDA [ .

19 HBEBRKEMNE

B [0 P I RE 4 1 Bradford ™k .
110 FHES

3 E IR, ] SPSS Giit /i wt %
PEREL ANOVA il S-N-K Z3Hrirek, 0.05 B3
KA

2 GRS

21 EHREKIFER

MF 1 RTLIE H, 76 R TR A6 (0 2 X
A I AR VR, i ELRAE (8 R 5 i AL
TP ERSI R, MRBRPE&H 1 gL iEe



PR A R TR U 0 30 TR B AR S 2

2291

*1 AZBRH(12)FRERENREEZMBERNRFERNIZME

Table 1 Effect of different concerntions of proanthocyanidins on the cell growth at the end of fermentation (12 d)

A B
TR PR AL AR T AL RS
Viable count (10%mL) Cell survival rate (%) Viable count (10°/mL) Cell survival rate (%)
X} Control 6.375+0.210a 31.10+1.02 8.00+0.22a 37.13+1.02
0.1 g/L 11.625+0.190b 56.73+0.93 11.00+0.27b 51.06+1.25
1.0 g/L 15.00+0.25¢ 73.20+1.22 15.25+0.25¢ 70.78+1.16
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SRR T32%FN 70.78%, F % RE A BB T
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Fig. 1 Cell spot assay on the solid YPD plates at the end of fermentation
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Fig. 2 Effect of different concerntions of proanthocyanidins on the SOD activity in fermentation
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Fig. 3 Effect of different concerntions of proanthocyanidins on the CAT activity in fermentation
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Fig. 4 Effect of different concerntions of proanthocyanidins on the MDA content in fermentation
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