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Effect of Malolactic Fermentation on Volatile Compounds of
Merlot Low Alcohol Rose Wine

ZHU Xia'? WANG Shi' ZHAO Dandan' HAN Shunyu'® YANG Xueshan'"
(1. College of Food Science and Engineering , Gansu Agricultural University, Lanzhou 730070, China
2. Gansu Key Laboratory of Viticulture and Enology, Lanzhou 730070, China)

Abstract; To explore the effect of malolactic fermentation ( MLF) on the quality of Merlot low alcohol
rose wine, the experiment was carried out according to the optimization of different inoculation methods.
Merlot grapes were used as material for alcoholic fermentation ( AF) and MLF induced by commercial
yeast and Oenococcus oeni (0. oeni) inoculated simultaneously, then the inoculation amounts of mixed
fermentation were optimized and the effect of MLF on wine aroma quality was analyzed by micro
fermenting experiment. The results showed that the most kinds (28 ) and the highest content
(3229.52 wg/L) of esters were detected in the fermentation samples with MLF compared with the
control group without MLF, and the content of esters, acids, aldehydes and ketones had significant
differences with the other four treatment groups ( P <0.05). According to the single factor and orthogonal
test, the factors influencing inoculation amounts of MLF for Merlot low alcohol rose wine were as follows .
the 0. oeni (7% ) , non-Saccharomyces cerevisiae (0. 35 g/L) and Saccharomyces cerevisiae (0.25 g/1.).
Under this conditions, the softness index of the fermented wine was the highest (1.229) and the contents
of esters, alcohols and acid compounds were increased significantly. The sensory analysis showed that
MLF induced with simultaneous inoculation not only imparted strong fruit and floral aromas to the wine,
but also enhanced the complexity and layers of the aroma. Comprehensive analysis showed that MLF
could significantly improve the aroma and sensory quality of Merlot low alcohol rose wine.

Key words; low alcohol wines; Oenococcus oeni; malolactic fermentation; aroma analysis; sensory

analysis
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S BRI RE 3 R TR 98 T 10 R ER Y TG
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H#
7K ZX =1 $EFh i/ MP346 322 fh -/ ES488 2 fh g/
% (g-L7") (g-L™")
1 5 0.25 0.20
2 6 0. 30 0.25
3 7 0.35 0. 30

L3.7 Biilss

ZH1.3.4 W R Z, R ESS A5 R 1k
ERVEAT I o K RS B 6. 5% vol I,
G 90 e TS R T T TR AT B O o T R B A I A
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FHAREOTE AR N
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Arp o S— I EHIEEL
A——F G JE , Yovol
T— TR E ¢/ L
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1.3.9 #HRMEFS W E
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Sr B ZEI, GC — MS T 7 W B iy 5E 1 )
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BLHEE AF ¢ SRR 3L R A TR o 5 21 ARG st Bk 21 48 26 8 7 A0 82 ) 341

o K% 8 45 £ ( Retention index, RT) F1 NIST —
11 Wiley ¥4l 72 S 75 K5 7 B 1% 2 A 2% Lo xf iR 47 &

V434 s % © A bR dE S AL A W, R AR i il 2
(R*>0.995) 5 &, Johr i (19 4k & 9 2R AL 2% 45
4 0B RE 141 AR B it 5 BORE AT A B o ) B R AT
FE .

1.4 BEENM

Z 0% GB/T 15038—2006 % SCHk [ 9] i 7 i,
I AEE %?@ﬁl‘ﬁﬂ%%)‘ 53 5 AN A
SAE DT (3R 2) #4738 H b A 10 4345
P AL B E ROBE R i 46,0 ~ 10 43 3275 oG 5 B0 A
WG K

R2 ERREHRAFEEREITNRE

Tab.2 Sensory evaluation criteria for Merlot low alcohol rose wine

P IUH P S

PR AR IE

SRIL(20 43) R AN RIS

(BB RE, S A AE F AL (0 - 10 4h)
BN B IEH (0 ~ 10 40)

HAJUHE AR B A0 18R & (0 ~ 10 7))
(30 41) FERT R Wik AR JiE W 4 v 2 (O ~ 10 53)

A CHAR 2 A (0 ~ 10 7))

et 5L Blp i O AfE (O ~ 10 53)

4 9 LR (0 ~ 10 43)
F& (50 23) FHBR AR L AR R A R - R TR IE P R (0 ~ 10 43)

WA B ARIRIE K (0 ~ 10 7))
DA% ST 4 (0 ~ 10 )

L5 HELE

FIH Microsoft Excel 2016 X i 46 ilF 15 045 3 47
Ay BRI {8 i IBM SPSS Statistics 19. 0 #E47 32 A
5343 M 2 E L # (Duncan 3%, P < 0.05) , i 55 45
RIJUE- A + bRER 25 %R o

2 EHRESMH

2.1 Wt REBBRFELERIN
3 R RIS [R) 4% i 7 3k T Ak 2 A T R

AL 48 bR o |1 26 0T A, 25 B AR R AR 2 A A B bR
GB/T 15038—2006 3izfk . 5 21 FE A i G B %
PEZEF,AB.C.D 4 4~ 4b B4 38 R AR
LSRR & FMT E 4 (X R4) (P<
0.05),pH{H #F AR & EE & T E 4 (i)
(P <0.05) ,iXBiW] MLF A RE 98 % 1k P It 16 1K
RE % Bl 200 7 R T A -39 SRR, T EL 23 30 FE I A
1) 0 43 30 SR B AR R R T 1 IR

RI3 TEEMFXEZBERERELER

Tab.3 Basic physical and chemical indexes of wine samples fermented with different inoculation methods

A U IR R/ RARR T VR B/ P8R TR R B/ L3 SR o o W i/ .
4151 » . . pH {H ., K/ % vol
(g'L7) (g'L7) (g'L7) (g:L77)
A (88.75 +1.00)" (4.95+0.02)1 (0.80 +0.01)"° (3.27 +0.01)° (0.10 £0.01)" (6.50 +£0.01)*°
B (80.75 +1.00)¢ (5.36 £0.02)" (0.60 +0.01)¢ (3.34+0.02)"° (0.07 £0.01)° (6.60 +0.02)*°
C (85.25+0.50)° (4.78 £0.01)° (0.77 £0.01) (3.26 £0.01)" (0.11 £0.02)" (6.50 £0.01)*°
D (81.75 +1.00)* (5.05£0.01)°¢ (0.82+0.01)*° (3.35£0.01)" (0.06 £0.01)° (6.60 £0.01)°
E (93.25 +0.50)" (5.66 £0.02)*° (0.55+0.01)° (3.04+0.02)° (2.99 £0.01)* (6.50 £0.02)°

T WS NG PR R 22 5 3, P <0.05,

2.2 AEHEMAAMERTEABEEPELES

SUEYHIR I

AR AR 7 SO BT A B R P
W GC — MS A I 45 R dn 1 (&L A TR b 2 )
WA R 5B s AN TR Ak BRL2H 22 5 B 3% ) BT o
R LA 85 M A A&, HE PR 2R 33 B
BES 18 M (BRE IS B UGG R 7 b CBEMR S 11 A
DA HAD IS 1 Bl i I 1 A, A ~ E Ak B4 2 5l
Kt 66,63 .75.69 .69 F F Wy B, SR HIK R

4830.19.,5836.61,5 732.50.,5 940.60.6 750.99 pg/L,
AN [ Sk B2 e AT R 2 TR 2 A T T A 2
FEBAFTE2E 5 o C FI D AL BEAH ™ A iR 28 A 26 B
Z KA 28 B, Jf H C AL TR 28 )™ it dm (DI
J¥ 3229.52 pg/L) , 5 A 4k B2 2 ) AT AR R K
PE2E 5 (P <0.05) . A.C.D3 MEBAMmKERZ,
SR e 15 1717 Fi, HCO4 R R 2K R B
(983.44 pg/L) , HX HEZL (E 41) 5 th £ 24.00% .
C 217 A B IR S A & 0 R0 B TR S A 5 ) ol 28 A0 X 4
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Fig.1 Comparison of aroma compounds in different

inoculation treatment groups
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Fig.2 Factor loading plot of PCA for aroma compounds
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Fig.4 Effect of O. oeni inoculation amounts on soft

index and volatile acid of wine samples
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Fig.5 Effect of non-S. cerevisiae inoculation amounts on

soft index and volatile acid of wine samples
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Fig. 6 Effect of S. cerevisiae inoculation amounts on soft

index and volatile acid concentration of wine sample
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XY Z, B 0. oeni $% Fft 5 52 52 Wil 3¢ O IR 9 A 4 184
MLF (1) f5c 32 B PR, e U O A T T4 188 B 45 b i, T
TP e B 422 R Bk X 5€ A IR P 4 T MLE 9 52 i d
No H KAEATH € I & 0 X, Y, Z, B ZX — 1
eFhE 7% ,MP346 #: % & 0. 35 ¢/L, ES488 % Ff
i 0.25 o/L %A IS T i A B 9, HE S AN
FRBON 1,229, 5 T H A 8 MALBHA . 3k 5 WA,
ZX — 1 i ff i, MP346 45 Bl 5 %) 3¢ 2K A% W3 4 4 1
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x4 EXHEER
Tab.4 Results of orthogonal design

i ) X Y Z ElEER
1 1 1 1 0.759
2 1 2 2 1. 000
3 1 3 3 1.029
4 2 1 2 0. 875
5 2 2 3 0.787
6 2 3 1 1.038
7 3 1 3 1.158
8 3 2 1 1.177
9 3 3 2 1.229
K, 0.929 0.931 0.991
K, 0. 900 0. 988 1.035
K, 1.188 1. 099 0. 991
R 0.288 0. 168 0.043

x5 EXRBAESH

Tab.5 Variance analysis of orthogonal test

JIERB WEFIM OAME ¥ F B35
X 0. 151 2 0.075  4.774 *
Y 0. 440 2 0.022  1.386 *
A 0. 004 2 0.002  0.119
s 0.032 2 0.016

H:R? =0.963; + R B (P<0.05),

SCHER L33 J 98 R IR 0. oeni AR TR PG 7 B F1
P B AE AT VR A K I B T R R T TR B RN &
FEMR T 60% . 7EAES 1, 24 MP346 55 ES488 14
P — W, 0. oeni W] LA AT IR 7= 4 LR,
P VARG ZX — 1 28t 0 35 K, 0 A 1 4 % R o o
WRE TR 2 1,07 g/L, 24 MP346 2 fif it 1 K,
R PR R T BRAR CBR L BN LR R E /R
Jr e, B LA S B ZX - 1 $E R i 7% (MP346
PERIHE 0.35 g/ L ESA88 $:fh4 0. 25 /L, B X, V, Z, 2 3
Tl 252 1% T AR 1) e AR 4 b L 491
2.5 fERIXIE ST
2.5.1 S RARMEEAk 21 4 45 10 % A BEAL 48 A

126 6 AJ L, FE ARG B A — S0t F 4100 sk R
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0. oeni Z{HFEMR X 18 50 ; 5 H HM L, F 4 MLF
JE TR 1Y TR L B YR JEE IR 0. 58 g/, pH {EHLTH i
0.3, L3R MR 58 e Fe il (SRR BE/N T 0.3 ¢/L) 5 4%
R R e 4 7 TS ekt TR AR 0 I WIS 0 9 3 I AR 2
— U R R A R TV BE A 0.51 g/ L £
£ E R GB/T 15037—2006 1 55K 5 i 2K 40 5 %o i 24
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WSt o MILF J 35 2% J6R bk 209 265 30 11 8 1) I
R EREAR 0. 01 g/ L, B BB R AR 0. 02 g/ Lo 5
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VL] MLF AT $2 5 4 4 10 R 19 22 A0, %) 58 2R IRk
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Tab.6 Changes of physical and chemical indexes

of Merlot low alcohol rose wine

ZH Ll
F 4 H#
R/ (g L) 81.63 +0.38  91.00 £0.75
pH 3.78 £0.01 3.48 £0.01
SRR UWE/ (g L") 5.32+0.01 5.90 £0.01
ERRITEWE/ (g L") 0.51 £0.02 0.44 £0.01
L- R R/ (g L") 0.10 £0. 04 2.89 +0.03
TR BE /% vol 7.00 0. 01 6.80 +0.01
KRR/ (g L") 0.31 £0.01 0.33 £0.01
EIEE 1.37 £0.01 0.57 +0.01
N3 0.36 +0.03 0.49 +0. 06
ReRL| 1.09 +0. 03 0.93 £0. 03
ST SRR R/ (g L) 0.06 0. 01 0.07 +0. 01
SO, TR/ (mg- L") 23.00 £1.00  39.00 +1.00
W SO, W/ (mg-L7")  16.40 £0.10  19.20 0. 80

T F 4Ll WO B AE MP346 (0.35 ¢/L) 5 BR i ZX - 1
(7% ) TG}k #e A, % e 28005 05 JEE A 3. 5 % vol IR, 42 il R 104 % £} ES488
(0.25 g/L) s H 21« S B b A AR I ¥ 45 MP346 (0. 25 ¢/L) , K i 2=
K5 3. 5% vol , 1 Fi BTG 7 BF ES488(0.20 g/L) , RLZ 2L %) IR

2.5.2 FHRWE S

XfFe 7N RN T AT 2 A A0 0 AT A R
R 110 B & S A (£ T P ALHHE 5
FhE) , ol 28 42 Fp (BESE 26 FP RIS 14 B W
W25 10 A EER S 13 AP LA S HAZE S B, BB T
LR ERRE Y TR K I 2, R R
(6267.99 pg/L) , Buit ¥k B HETE AT 6 L 1Y /Y
By il S R (3 916.20 pe/L) | ¥ R & P
(2023.05 pg/L) .CERZFE(1732.93 pg/L) .21
SRS (1261.03 pe/L) FIIE LR (1 114,70 pg/L) .
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Tab.7 Volatile aroma compounds of Merlot low alcohol rose wine

e ﬁawﬂm/ = rasza”*i““/ JRIEWE/ (pge L") g )
min (pgL™h) F 41 H 4]
1 13. 65 TR 35 52.46 41.97 T AR
2 17.28 LR 5K IR 30 903. 10 357.93 R FHRE
3 22.04 C AR Z Fg 14 900. 60 832.33 FHE TSR
4 30. 12 IR g 5 1 180. 41 842. 64 W B F
5 26.21 R LT 200 134. 66 81.36 R NS
6 43.38 LRHE T 250 108. 01 87.03 pidis
7 44.02 R YA 83 14. 14 4.50 HRE W E
fi 25 A i 3293.38 +130. 19  2247.76 £46.57
8 20.97 i 3 P 1000 602. 63 512.07 KR R
e FES 602. 63 = 19. 48 512.07 +10. 39
10 41.7 1F %4 R 1000 473. 61 83.18 2 65 0 8 I I
11 48.34 9-3% ik R 1000 193.98 119. 71 LS
12 51.55 F 1000 2 000. 59 1915.61 TR i ok
[FEFES 2668.18 +8.70 2118.5+5.49
14 41.6 e 40 16.29 13. 80 FrlE MG
15 44.3 2 20 14. 49 7.56 Pk KA Bk
16 34.17 pigid 15 25.61 11.31 B EE MR RE
17 44.51 7 M- 35 7 60 19. 50 17. 34 T EUR IR
18 43. 66 K- 0.05 21.86 21.23 wEHERBE LETHE
A 28 B 97.75 +1. 38 71.24 +1. 81
19 24.21 13 0.25 10. 66 10. 55 AN S NS
20 24.36 iF 2 15 5.22 0.39 A B2 R R R
21 28.51 Tl 15 2.00 2.44 bR MRS IR A R
22 32.49 B 10 26.27 23.87 v B R
23 45.35 2,4- T T HEm 200 51.20 - i Bk
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Fig.7 Comparison of aromacompounds in Merlot low

alcohol rose wine
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