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The research status of deacidification methods of fruit wine
ZHANG Fang-yan,PU Biao, CHEN An-jun

(Food Science and Technology,Sichuan Agricultural University, Ya’ an 625000, China)

Abstract: Acid is the framework of fruit wine, and is an important part of fruit wine flavor compounds.Moderately
acid can bring people fresh, refreshing and pleasant feeling. With the developing and brewing of fruit wine, the
acidity of the raw wine is very high, so the deacidification and deacidification method is critical for the quality of
wine,no harm to the quality of fruit wine, but also to improve the palatability of wine.This article outlined the
common deacidification methods and compares their advantages and disadvantages, which could take reference
for the production of high quality wine.

Key words : fruit wine ; deacidification ; deacidification methods

th & 425 TS255.1 EkbRIRED A 3 E 4 S:1002-0306(2014)01-0390-05

ARV, 7K S g ML SR AL 55 10 4 £ 2% K
Ey) S IERR W, IR AT 4 S, FRE R — A
A7 i AR PRI, PR R b 5 S B 2 R K SRR
Bz (EFR E A 7 TP S I A T R 2
S R AR X 55 9%, B 1 8 £ A, 4 4 S O IS 5 T
1200 77t AT JLAR,, Fo [E /K BB AEFS B T R 1T
S FNEEG A, Ao T SR T SR v SR L R IR
BEEAPGAE L PR 21t S, AATTRIASORETE I 2 &
AT R B SR RAR OB AR E YA 25 T R g SR
W, VE— 2B T UORHE Sh R a R i ks L koK
SRR £, BREINAT T, JE T 2 G T AR
ARAR AR TP, PR o SRR T A 171 A SR T S LT R UK
SR Rl SR SR P A I m R 40 S P R 1T R A
R LEAR TR B 7% ~ 18% 119 4% Foh R 775 B8 14 Rh i
R TR [ 0 S T Fh 2SR 22, (H SR TR 0 A TS A TR AR
L, VA ke . RS2 A R MR L
DA Rz JECAh s i 42 R 25 B S WD, TR Ak 8 1) SRR Y B 1R
BB RIS B TR R SR B R 2R, S HOXUSR ) I 1
BEZH RSy o 3 0 LR AT LK T SR 7 R SR A
5 F R, (H i 22 A HILIR SR 0 A IR R, 1T R A
RIS DI L 5 ) SR T G 1SRRI T, A AT
AT RER AL B
1 Bx B

¥ B #3:2013-06-28
PEE I KA H(1987-) , Jo, sk ML BF L&, R A7 @1 R S ik 2
hEH AL,

390 201imm01%

SRV R Y SRR FE B PR ER 4, — R KR AR B
EEA ZPAEULIR , WATETR W A TR, SE SRR, 5
DR, KA TR A, e R R e A B R,
FLIR LR BEIAPRSED L AN IE AP 2 09 SR AR
ANTF), 25 R0 e T A VE T AN TA] , iz = 9 3 SR e T
VAT~ SR ST £ 1) TR R 5 Y A TR R B T TR X A 2 VY 3R
SRS X A SR AN B2 AT A IR 1T LUK B LR SR
TRV PTG 14 2 A 5 FLIR 104 TR AR 22 A, 7 S TR AR R o
ety Ea s RUA BRI S A0 T R
PrIE, A RETE SR (e 1A 1B XU | st SR T
B LRI LA 2 T 8], 2 R e ARG T, D)
JEREEIR TC R ; i TR A ¥, 1 A B BRI 1 P B L X
2 B IR A BE LA N AT T L 1 A A R
Vo TESZERA R WG R AN H UL, T R R R SR W A
FA— T 2R T, BT DA T 28 O 40 19 5 1R ' 2 B R 1R
T R A A — MR
2 EMIINRTRBEERAEZNHAR

H A E PN S s R v I RETR Uy vk R
FeE R ™ A IR 1 A IRV TR v B8 T3S ik
W REREIRTE Y LB AT BRI v T B I B R 1R
B M R A
21 {L=PEERE

A R TR 1k 1 i R 1) R U a2 5 5 Vg A v 1Y
FBHLAR I, 5 BN FERR W B . W MBI A
K,C,H,0, .Na,CO, % K,CO, . KHCO, %% [& &} 5. 75
1968 4FE3hA A K FH R4S £k v A 353505 4588 25900 , bR 25
VIEZ G5 & 8 i i i H A T IR &, 15 8 T #AR R



@ézﬂfﬁil

tEs &

BERORI AT . MRk S TN, T O R TR
B, #E K, CO, 58 KHCO, , 3 AN AT LAREAS 7] 7%
PR, WER BB — MR, KHCO, FERR N
e ARG, {2 Ak B SR B — B B R, B2 ad
22 BT A R U2 S i) SR 1) 1 Rk A g S
P —5 A RAETR S 58 A A5 1 - A A KHCO, 23 0 55 %
2RI ) A L R, TR B S D AR A A 0 e .
Hal" &2 A SR CaCoO, \K,CO, .KHCO, —Fh¥ i 4551
Xof AR5 A0S ) B R L HE R TR 1 & i R AT IR 5T, S 56
R WITEGS I & 45 1 7E 0.62/200mL B, CaCO, X 74 £
WA B2 /F 1L K,CO, Fl KHCO, ¥ 4 J 3%, T
HEU AR AR T Ak 2 R R N 5 4 T A LA R X
b, X Z AT P 0 R IR PEAT T IR SIS T AT, R
AASR FH 5 53 T ML R R A7 R 48 2 18, W] 35 B 4 47
B2k . X @Y 4E A #F 58 T CaCoO, . K,CO, .
K, C,H, O, X BRApEAIk SR V75 (4 ALt B 1R F1 52 5 ok 1 , 445
KM CaCO, K,CO, K,C,H,0, A& A HPl P12 , BT
TR 2 FE A 38 hn s X 9P B 11 R IR i | S A R AR R TR
B AR R TR, AR 1 o XA A R Bk
S AL R R RN BT 2) SRR IR R 3R AT T SR,
SIS SRR, CaCO, (K, CO, % F Rk S, AR
A Bl R, AH [ 2 Na,CO, [8 3 1A 55 SR 45 -,
{BR & BRI T F0 BT 1420 50,325 008 T 35 3 ) 4 1) o
BRI HL R BR A5, AT A 2437, AN EE
P TRk, A R R SR ) Fae 1, PR RSO R i A

Al e e o R BRI A R B A B, BRS ERE
lg W A4 1%, oA — P& 158 75 19 FH 12 2 CaCO,: 0.67g/L,
K,CO, :0.62g/L . KHCO,:0.87g/L Na,CO,:1.0g/L %
TE— 0B P, B2 MR 700 FH 2 36 0, B SR R 1 it
R, AP A v S i, T AR R Aa e . Al e —
Io86 12 791) AR 2 S B B R 1 R BE, R BB TR ZE MY i R, T LA
BEPE LRI RERR N 2 A IR , 3K AE B s 2> T 1 F &¢, i
Bk FE P AR 09 CO, B Ry A 4 @ B
Ca K Na &5y />, 321 17 va 55 5o SR 90 %) 11 )8k i 8 <1
IR, AR WA T R . B AR AL 24 R TR I 18] 4 L UL &K
PR AR TT I FH IIE— R Ak 25 R, # A — 1Y )R BR
P AR L B, EARRFGIH 23 B8R AR .8
BINGRNFRIT Beca 2R
2.2 YIBRERRL

P BRRE IR 72 B R 1 R TIR R R TR, kg
it Uk, BERE ST R 7 ER IR AT, RS2 H 8L T B
T YA AR IR | HL I BT IR 1 72 57 SR TR I G2 1
A,
221 AfRIERABURFERE IRV VR B 198 15 2 7E (IR IR
(— M 0~2°C) 54T, SR i 977 A B2 Eh 5 &5 AT
HLRIER S i aE R R UTE Y o S T s o iR R
ZEAPTTE , 3 H R S0 SE B TIR L B G, 3 FH T 7 sE
A—E B A ERER N K,C, H, 04, I 7 3 vl 78 JE
I RREY BEHEA T . HATIE IR B 99 A 2800l 19 A= 7= 31
FR o T VA VAR T A AR SR 7Y 1 8 R = 2 A RS 1Y
WS A P e, T SRV R BT B S IR R AR AL AR O, S IR
TR 285 WA B A A ) 1 T T JB , R 1 R A s e v
P URIE T IEBRUUTE , AR R AR A W da e  (HIR N e

Vol.35,No0.01,2014

SE A i PR A 2 SRR 1 1T R TR A, Rk g A5 A AY sz
BB, VA R Ak BRI (A6 2 9 0 T R S IR R I A1
22¢/L, (3 RIRIER T 0.89¢/L, T3 I FEK,
T AR
222 B TACHRAM NG MEIRTE B TS W I I R v
S 3E A S B B T AR g g OH 543 HLIG S
7, HRIE B TR AR IR B R 0 H B, 28 TS iR
IR AR T2 2 JHLE 512 51 AR i 3T 1) A 1R D7 3, AT 1969 4,
Peterson' ™ 48 A gt R FH BH 825 1 32 450 4 i , ke 1% 42 75 44
WIRITRIE . A=W i B IR RN AL 255 B2 B IR X T 85 pH A1l
VTV 0 R 1) R g A TR TG A, DR SR AT A R TR 11
G s T T SR A0 pHL, VA =5 pHL e T iR A TR G
SR TR TSR 8 T Ak o T JLAE R N — gt
TN BV T8 T340 IS [ R v e T 9 . 2l
APV R D=X3 b A7 A SR 14 SRR Tk UEAT T
WFSE St Ny 1:20 (v/v) |, R FREIE IS 71% , 7T L)
JZ S A, 4 45 T 5 A Mg SR TG TP R IR B Tk 1)U
BELR PR B @EE XUR B FM R SR AT S
THIFH DAL 55 fi M 9 25 1 S8 A5 A Mg 986 A1 10k R 7
B Rt . AR SR I AE S S R
JEBEIHEA TR D-X MIGIEIR S, WK H T I
AR [R] FRRS BiS XoF B A Ak SR VG R AT B R BT 5T, R B
IS I X SR T 4 A ML W P A e e e R 3
FEZ T B e B JIT Se b B A A A% RS TR A K
o T B AR A TR K40 WG I 1 45, o B 0% P R Y i AR
T, AT e S h T 5 SR B W B P T A 4
223 FERMEIW TGRSR N KRS TR
KoM, A A T2 ] L B— 1,4 — B Sl
T % 1 8 P A B e 11 22 , 1 T A i D 2

P-NH, + HOOC-R —P-NH; - "00C-R

A e 1 ) OHL ™ 5k €3 ¥ifF 89 ik 5ok 1) A AL
Wik, 2l Ve , 7 SO 140 BB DA F-fef 1]

P-NH; - "O0C-R + OH ——P-NH, + HOOC-R

7 2 B G A5 A T 58 OB 22 FLBE ) 45 T o, HL
AR Fb 2 T AR ORI A R % W B T L A B
FRREE AN TS . 1% R X b T B TS e I
FI15E BRMH L B 3T J5k A0 Bk S 79 114 A 1R, 405 S 5 W] 7 2
FRREREAR AR WIS 0 T 1, (EL 2 VR R o, R PR T
BEAAFEIAE . F A" I 52 SO R 7 R 40 2
GrREmR , SLIRLE IR 11 g/ L (7SR BEA 6g/1. 1979
FIFREIIE G TN, 45 A AR IRV VR 5 e 1o 1 0k, B2 B&
1R FIKF 50% 3 G TR ISR 5 - v 110 SR
224 HIBWRERRYEE BB TR R R TR
P B () e 475 S M L AR AN B F S VR R I A
e I L B B 43 103 3 ) 5 B B TS 4, SR
S 43530 1) AR RN S B B 2 , kA e 4 2, 3R B T AR
B B o 1 D I R R 95 AT A T 1 T JR A A DTy
HEAT AR , 435 R 2 W Pl 95 AT A 19 10 {25 0 1k vp 4% 2
AT [ 21 A AV L VP 5 5 2 /0 19 149 R o 7 3] 4
B T AR AT TR I R B BT AR R Sk SR R
AR IR 45, T2 b S A W, Y L I R L R
S L IS A TR A5 1 2 TR 25, R 1 e v T R
i fi A S A HL ST 60V, 303 S50L/h, i 15°C

20144580187 391



I{iétﬂ@f&

Science and Technology of Food Industry

R 2 N SR ]l 28 A ) X S IR T o 2 P B AT
BEAG , XA VEAT T R 1R b B, S 90 445 R R 48
FL PB AT Ak T P A AR SR Y9 14 1T 3 S IR e A S i)
HL, AT 14~12g/L (5% 8~6g/L, [t pH Fhi85, %52
g 2% 3 U L iR BT R IR A T B T HCE e R
SRR VT A MR IR . M7 v AR T ] SR T 4k
B R 2k A, {EL B0 T B, AR 5 o
2.3 HL£YIkER

I A 0 1 S A T G A SR R, LK B
R E B A= 4 e i v 2 R SR R — LR B R
Ra i TR R TR R 1R o 2% 07 7 T B R o) S SR i 75 1

=i ST S
2.3.1 SERPR-ZFLRRABEREIR PR IR - LR A& e

2 114 oA i T L 2L 2 T S 2 P A 5 17 S 2R R v 1
AR AU e — A8 BB P 59 1Y LR , B3k 51 B
BRI H 9™ L VR Z24F LK, B A G 2 22 TR G Ul AR K
AT SRR — TR A I A A AR ) 2 T 1 TR B, AN e
FEARPR L , 1y HL AT L3 v SR A Bt PR 25080 3R
VA Gk 7 R iR — LR K T i) SR , AT LRk 3] JHC
P2 S o T A SRR - FLRR R I AR, OS5, 7 R
TR [ B A S R R — LR A T 1 A T , L2 AN I Yk T
T W ERBRE Py — SE TR AR H T TR R - LR
S WEVE IR 2 v, Gao ™) 465 B4 SR FH v e J 04 1 R B 1
( Leuconostoc oenos) &%, Laaboudi®™ ' 2§ A 3% 42§ 4F
X ik [ 2y R i i X ( Burgundy ) F4 28 HG U A H2 22 TN 5
AT TS, X G SR IR — LR A i R oK 225
SRR — TR R T 1) AR 4 T AT X L, R BRI Y R
BERARG . SRR AR A N Ny, 28 e N i A R S L I 1
BE St FIT 42 T 4 24 109 1 5 A 4R R, 15 o JRG st R g
Katja Tiitinen ™ 28 A WFFE T 76 ¥R i i Tad 22
MR R - FLIR R W, S g 45 R R WIS i - ZLR &
P R R ATR VD RS I i P S R AR, (3145 50% 1Y 3 2R R
AL R BB FT CO,, Bronwen J™ 48 AWFSE T pH 1
TR e J2 %o 12 SR R — L 1 2L R T 1A ) Tl 3% 3k 1) 5
ma, SR W] pH3.8 ORGSO O B, SEIR R Y & i
BEEA St R, TP JRE 2 52 T 3P R PR — L T P A T o i o
FLERFFAIBERE R ) 3R 38 R 2R K . WE K BE
A BE BN, SRR — LR A TWE Rae TR XoT 4 29 114 114 o
V22 E T B4 52 ), 2 A7 R T 0RO T vk
(UL E SR NS I R & S NS NS I K i R 2
T2 e s v T, R P 2 2R R — LT O Wi 2 A 1 RV AT
IR RERR Y B 1Y, [R) R ST SR A A T 1 AR . A
221G Ak 27 B TR R A= W) B TR 44 5 (L &1
JE A A CaCO, JEAT 4 BRAIAk 27 b V0 3 9 1
J5 KW, SR JE T 20mg/ ke B89 LR TR 51T A= W 12 mT
VLB 2800 ARG V0 30 T30 19 18R B2, Re A5 280 IXUBAR R 151 /8%
ER/SRISRAY 7 Rl
232 WRRREERERR BT R AR 1Y N PR A R R
AR DR AL CO, kR FFEIR R B ™ . A GE I
TR Sl (% 1% , Volschenk ™' 25 A A LR T #245 A
A0 1A T TR R A7 39 R 18R 3% A S LR, At AT Do SR
AT PR 1 S R R4 o B R PR (mael ) 43 331] -5 SRE90Y 24 51
Pz 0 S SR R B R IR (mae2 ) FIEL IR TR i S SR R — FLIR

392 orimmorm

tEHE &

i HE [ (mae S) &5, I 5 A MU e RE Fp 30k, fd
BRSO R ICHE o mael —mae2 LR TE 7d PP
HIERFEALT 8g/L, mael —mae S FL[KFE 4d PYisE R
TRRFEAR T 4.5¢/L; mael —mae2 Jk DA (157 7 1 4 12
FRRE SR FRIER T 5g/L, Bony ™ 25 A (URIFIE 45 5 3
B, mae S 7E MUY % 1) B iRk v 22 5 U1 SR IAFN mael BA
B UL RIRTE 4d AT R PRIEAR 3g/ L, X BEWFFTR
B 5 PR TR 1 B T o) A 2 TR o R 1 28R AR R B
Dong — Hwan™ & A WF 5% T F] A Saccharomyces
cerevisiae W—=3 Fll Issatchenkia orientalis KMBL 5774 X%}
2 SIS K, BERRARSE R IR A 5

oAb B A N5 P B R, AR LB &
(e Y | I CE et /o A A = A 17373 | B - R | = B2
U5 PR T b B SRR v 2 7 2R AN R DR BRIE, B2 )
WY BT . WFSE A L, T S BB I R A A S
W25, B4 A WA R, B X S A AR
FE™ . B#k Lalvin AC1D Fl Lalvin EC1118 b5 —42
R R VE Y . AR 2 SR ) W 7E i Lalvin
EC1118, iR 4x EL Wb R0 T, & A i Il 3 LU S 114
Ze P BEFIT Cross BRVPS B% B 1 (1 9 5% 057, pH LU 25
Mo I8k, — S EERE IR 7E JE AT WA & B 1 W] g o
HARERROTIRE , I BT A i 56 5T 35 A 520, 13X 28
PR SZ TR I AT B 75 Bk, AVilela™ 25 AR 526
( Saccharomycescerevisiae ) A [ G 5 4 A B9 #5 &
2— 12, RERRAR 1.44g/ L, TMIAEFRE, XF T B Hk: 1
R IR B BT 98 IR 22, L0 skl R 45 AR T B A
G W T A X B AR 2 TR 2R RR R AT T T
FE , 435 3R W A= ) B 1 X 1) DRUBR A AN R 52 i), S 36
L5V BT I B T AT 3 AR A DR 1Y 1R B2 (ELAS E 1 4]
2 P P B [T 2S00, 200 G T R B e B 1 e T
JE PRI A PR
3 NG

IR LA B R T7 7% , A2 B R 2k R B 866 1R 57
4 CaCO, .K,CO, Na,CO, K,C,H,0, &%, iZ k=
A RER ST ST AT R , S W B, I 1) 4, SO B B, (B A
CaCO, RERR I 237 A B 19 A TTVE , il AR A FR
R, HAW & A 74 m CO, ¥ i i 98 55 .
3 A1, BEAE KR 70 A% 1 n, SR g e v g . 1
SMEZERETR 15 T FH 1 J& Ak 22 1050, A7 78 48 22 4250 i
VLK BRBR W TRl R, A W R T2 2 v ISP 2R R - FL IR &
W, B REAR A S S IR AR, (H R A S . an SR e
UG P B Ro 12 B, 5 0 R T 3k D 1 SR I R AN R
SR SR AN P BRI, A5 U AE A5 S, ) B TR
5 IO AR IRV VR IS8 12 XYY A 2, 3 Y 2 i), JELI TR] < |
SRR, HL B I3 I AR A 155 o 7E 3ROMH R BF A
12 2% R i ook 12 S R i v T A 10 8 9 B L (R = 45 s &
I UEAT R BRI, FB TR 1L H AT AN B, A
WAMEIE o F) AR 8 TR 30 fn 26k eI AR R0 s A
Jo A G B R 3 T 3 A A Rl R e 0 TR
B, BERE At 7 25 T RS S B8 [ 12 & R 0 B2 H 2075
BYo BEAh, PRI OB B35 T, B R W S 9 e d 4f
KR I K R Sh, B B — 2 2R ST 5 o R
1 TR JRE ARG A% 7 SRS o -t 2 A e R 3 12 JBE e ) e AT



@ézﬂfﬁil

tEs &

R Ir ik
4 RE

Fh s R T2 SR B Ak 27 1) A AR R
FRETR A R R H ERRE Hh — aE  Fl 2  e SR
B R 7 S L A B TR B T I A B di
PREATRAE , X T 10 Y & BT T TR AR O S
TRk IR, AT RLEs G Al = R RERR U5 i, s
A2 B R PRIV U, e V4 i U, Al ~7 B R 70 il e
RBEICG T TR IR 45 . ) PRI TR V2 AR IR Y VR EE A
FLIB BT BRI 8 JJ I FE O, A /1 , 57E SROPH I A 58 iR
EAERE S AR 59 B IR , i BE 12 i 2R3 1Y 3 T
B, PR A S AF A T i PR R A TR R, SR
PR — FLINR A T e 2 vh T L IR 1 1) A QI 7 0 e ol 4] 4
SR ST, REREAR TSR0 A IR B2, SLRE B35 2R Y
w5, Qe e T A2 R B, 755 1 2 1B
SRIRSRI TCHSINGR B 3F 20 B, BT LA BB SR & i S5t
B SR, 25 1 FH SRR - FLIR B IR 77k o AN T[] 2R
B AR PR AS A [7] , DAL okl 137 AR JJ SR 1P Y 32 PR PR ok 1ok
PEEIE A RERR T 1% , i 3 BE 5 R0 A28 1, SLRE
P v SR B H o

&% 3k

(113, 2L R =S ERS B F [ M]. b T A5 dR
#£,2012.

(2] AA3E FRARBmRE T LAR[)] TR R RS X6,
2008,132(1) :26-30.

(3], Fam RELFHA(MLAERK . PEEITLRRK
#£,2011.

(4] EA, AR AR RIBGER T L0 0 AR R
[J] B AR A3 ,2008 ,24 :25-26.

[Sle&, Fam REAEFHAIM] AT P EEZELLHRKR
#£,2011:37-38.

(6] Fhaksde 4y X %, F 4% 4] &) B s A2 PR R 7 %57
7 [ 1]/ ,2005,32(1) :35-39.

(7T]eha NamEGBREEHN I PHHHEHHAE,
2003(6) :46-47.

[8 ] Edwin V, Jenny R, Manuel D, et al.Comparison of different
methods for deacidification of clarified passion fruit juice [J].
Journal of Food Engineering,2003,59.:361-367.

(9734 B & BRIEAKIE B R T LR R[D]. 4 ixdh
X 5 ,2005.

[10 ] Edwin V, Jenny R, Manuel D, et al.Deacidification of
clarified passion fruit juice using different configurations of
electroanalysis [ J ] .Journal of Chemical technology, 2003, 78 .
918-925.

(1] 24 W%, RBA,F BT ©EH bR RE L0
7 [J]. A A3 ,2008,29(7) :175-178.

[ 12 ] Martin Mondor, Denis Ippersiel, Francois Lamarche.
Electrodialysis in food processing [ J ] .Food Engineering Series,
2012(12) :295-326.

[13] 22,599 . %30 CS BT E—ARIK & P A AL 69 R
MEPEAR [ )] 828 ,2002,29(4) :29-31.

[ 14 ]Sanna Katariina Viljkainen, Simo Valdemar Laakso.The use

Vol.35,No0.01,2014

of malolatic Oenococcusoeni for Deacidification of media
containing glucose , malic acid and citric acid[ J].Eur Food Res
Technology ,2000,211 :438-442.
[15] Bk ks, Bill Kremer. e 77 sk 2 #) 3 78 M sk s Rag [T,
P F E 5 H F0E,2001(3) . 17-20.
(1614 0% AFERIF HBEREREGHal]]. F5hH
H5%H%8,2002(4) :63-64.
[17]F %, 5%, "t F, % HABGGEBRLEFR[T].B®E,
2013,40(1) :55-56.
[18] Fat , Mi&[E, MK F AR H B A B0 7 k[ )] BRI
#34,2007,157(7) :34-36.
[19]R# AL £ &, F 00 FRBRVCR B R R[T] R
5 223%,2012,37(1) :55-56.
[20] 8 &, R AM B EAR B AT [J].F BB,
2008,182(5) :65-71.
[21] 24K 2 TR & E o) BT 5 s []]. miE A3, 1982
(2):6-9.
[22]Peterson R G,Fujii G R.Two stage sequential ion exchange
treatment for wine improvement ; US,1969.No3,437-491.
(23] % HFHEmrEd R PiRagRm(]]. 8 EFH,2003
(6):69-71.
[24] FsE 4 TR HAHRIE SR AT [ T]. 808 43,2008,
169(7) :73-75.
(25 il , 3] &%, 2B A F R TR I i T LAt
%[ 1] &AL ,2011,36(10) :67.
[26] A& AEH, 24, F LT EOGERAT[I]. R ZE
AR F F R ,2004,19(1) :19-24.
(27) 2ot Atk A BBTBRELL[T]. £HH
%,2010,31(24) :484-487.
(28] )R 38 AP 2l , 3o, 5 AT ik A T A48 R 8 Bk
AR [ J]. A T kA3 ,2012,33(13) :266-268
[29] ) st sk, SRR L, F4 AP IRBEREBRBFFERR
AR T R b T A2 53,2004 ,20(7) :1-4.
[30]Gao C,Fleet G H.The degradation of malic by high density
cell suspensions of Leuconosto coenos[ J].Appl Bacteriol , 1994,
76(6) :632-637.
[31 ] Laaboudi I, Sauvageot F, Gerbaux V. Influence de la
Fementation Malolactique Sur La Qualité Organoleptique de vins
Jeun[ J].Sci Aliments,1995,15:251-260.
[32] #t 7K %, Dr Gianni Trioli, Dr Christian Pemeja. 3 $L & 8% %
BRREHNHERBEILFREELN—R[J]. FHHHS
# #78,2002(3) :49-51.
[33 ] Katja Tiitinen, Marjatta Vahvaselki, Mari Hakal, et
al.Malolactic  fermentation in sea buckthorn ( Hippophag
rhamnoidesL) juice processing [ J ] .Eur Food Res Technology,
2006,222 :686-691.
[34 ] Bronwen J, Miller Charles MAP, et al.Expression of the
Malolactic Enzyme Gene ( mle ) from Lactobacillus plantarum
Under Winemaking Conditions [ J ] .Curr Microbiol, 2011, 62
1682-1688.
[35] & PR, §amE, 0k DT EERERMT[I]. D
#,2007,20(1) :18-19.

(T35 400 W)

20144580187 393



I{i.‘%tﬂ@h‘i

tEHE &

Science and Technology of Food Industry

511-517.

[40]Re R, Pellegrini N, Proteggente A, et al. Antioxidant activity
applying an improved ABTS radical cation decolorization assay
[ J].Free radical Biology and Medicine,1999,26:1231-1237.
[41 ] Lemanska K, Szymusiak H, Tyrakowska B, et al. The
influence of pH on antioxidant properties and the mechanism of
antioxidant action of hydroxyflavones| J |.Free Radical Biology and
Medicine 2001 ,31 :869-88]1.

[42 ] Awika JM, Rooney LW, Wu X, et al.Screening methods to
measure antioxidant activity of sorghum ( Sorghum bicolor ) and
sorghum products[ J].Journal of Agricultural and Food Chemistry,
2003,51 :6657-6662.

[43 ] Wright JS, Johnson ER, DiLabio GA.Predicting the activity
of phenolic antioxidants : theoretical method , analysis of substituent
effects, and application to major families of antioxidants [ J ] .
Journal of the American Chemical Society, 2001, 123:
1173-1183.

[ 44 | Larrauri JA , Sanchez— Moreno C, Saura— Calixto F.Effect of
temperature on the free radical scavenging capacity of extracts
from red and white grape pomace peels[ J].Journal of Agricultural
and Food Chemistry,1998,46:2694-2697.

[45] Bondet V, Brand — Williams W, Berset C. Kinetics and
Mechanisms of Antioxidant Activity using the DPPH Free Radical
Method [ J ] . LWT - Food Science and Technology, 1997, 30:
609-615.

[46] Duh P - D. Antioxidant activity of burdock ( Arctium lappa
Linne) :its scavenging effect on free—radical and active oxygen
[J].Journal of the American Oil Chemists ~ Society, 1998, 75 .
455-461.

[47 ] Yamashoji S, Kajomoto G. Antioxidant effects of Gly—Gly—
His on Cu (II') - catalyzed autoxidation and photosensitized
oxidation of lipids [ J ] . Agricultural and Biological Chemistry,
1980 ,44.

[48 ] Halliwell B, Gutteridge JM. Free radicals in biology and
medicine ; Oxford university press Oxford ;1999.

[49] Dreher D, Junod A.Role of oxygen free radicals in cancer
development[ J ] .European Journal of cancer,1996,32:30-38.

[50] Rajapakse N, Mendis E,Byun H-G et al.Purification and in
vitro antioxidative effects of giant squid muscle peptides on free
radical-mediated oxidative systems[ J].The Journal of Nutritional
Biochemistry,2005,16 :562-569.

[51] Liu RH. Potential synergy of phytochemicals in cancer
prevention ; mechanism of action [ J].The Journal of Nutrition,
2004 ,134 :3479S-858.

[52]Liu RH, Finley J.Potential cell culture models for antioxidant
research [ J | .Journal of Agricultural and Food Chemistry, 2005 ;
53.4311-4314.

[53]Sun T, Xie WM, Xu PX.Superoxide anion scavenging activity
of graft chitosan derivatives[ J ].Carbohydrate Polymers,2004,58
(4):379-382.

[54 ] Magnani L, Gaydou EM, Hubaud JC. Spectrophotometric
measurement of antioxidant properties of flavones and flavonols
against superoxide anion [ J]. Analytica Chimica Acta,2000,411
(1-2) :209-216.

[ 55 ] Takamatsu S, Galal AM, Ross SA. Antioxidant effect of
flavonoids on DCF production in HL-60 cells| J].Phytotherapy
Research ,2003,17 :963-966.

[56]Lu Y,Zhao W, Chang Z,et al.Procyanidins from grape seeds
protect against phorbol ester — induced oxidative cellular and
genotoxic damage [ J ] . Acta Pharmacologica Sinica, 2004, 25,
1083-1089.

[57 ] Eberhardt MV, Kobira K, Keck A - S, et al. Correlation
analyses of phytochemical composition, chemical, and cellular
measures of antioxidant activity of broccoli ( Brassica oleracea L.
Var.italica) [ J] . Journal of Agricultural and Food Chemistry,
2005,53:7421-7431.

[58 ] Wolfe KL, Liu RH.Cellular antioxidant activity ( CAA ) assay
for assessing antioxidants, foods, and dietary supplements [ J] .
Journal of Agricultural and Food Chemistry, 2007, 55:
8896-8907.

[ 59 ] Buehler PW, Alayash AL Redox biology of blood revisited
the role of red blood cells in maintaining circulatory reductive
capacity [ J ] . Antioxidants & Redox Signaling, 2005, 7.
1755-1760.

1111111111111 1111111111111 1111111111111 - 1111111111111 111111111111 -

(E3:% 393 W)

[36 ] Volschenk H, Viljoen M, Grobler J, et al. Engineering
pathways for malate degradation in Saccharomyces cerevisiae| J ]
. Nat Biotechnology,1997,15(3) :253-257.

[37]Bony M, Bidart F,Camarasa C,et al.Metabolic analysis of S.
cere2visiae strains engineered for malolactic fermentation [ ] ] .
FEBS Let2ters,1997,410(3) :452-456.

[38 ] Dong — Hwan Kim, Young — Ah Hong, Heui — Dong Park.
Co—fermentation of grape must by Issatchenkia orientalis and
Saccharomyces cerevisiae reduces the malic acid content in wine
[ J].Biotechnology Lett,2008,30:1633-1638.

[39 ] Taillandier P, Gilis M, Strehaiano P. Deacidification by

400 501152013

Schizosac2charomyces: Interactions with Saccharomyces [ J ] . J
Biotechnology ,1995,40(3) :199-205.

[40]Pilone G J,Ryan F A.A New Zealand Experience in Yeast
Inocu2lation for Acid Reduction[ J].Australian N Z Wine Indu,
1996,11(4) :83-86.

[41] A Vilela, D Schuller, A Mendes - Faia, et al.Reduction of
volatile acidity of acidic wines by immobilized Saccharomyces
cerevisiae cells [ J].Appl Microbiology Biotechnology,?2013,97;
4991-5000.

[42] kb R, sh e 4] BRRAE T T 2 meg AL J]. 8%
BA,1990(4) :25-26.





