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WE HRABBEMFLHORALABRATENT HTAEEAD R Ya, EEHAHIRY A EHA LHHHRA
MG-1.GF-2 # B L H # VP41 &3 FRBR-SLB A B, AR T BA s FR-A 4 &3 -AiEB AL R (HS-SPME-GC-
MS) R B HELEEANEY, BEL AR TSN B TR ARAESAENE A AEFAD RO Y0, ERE T, 68
BEF LR ARA BN AP ELR BB FSAEEFEIT 6.67%~15.56%F 18.75%~40.63% (P<0.05) , & B 4 A
Y RAr K Ao F LI A, B SRR D SR -F) B 5 AT 4 S F A AR E AL (OAV) 24T A9, R FE B B B bR 3k
A AR E R RA LA, LA RBIEEE VW H kB 48 h & HE M EERE MG-1 A bkay L Ar 22220
(VM43) B A , LB Ly FRRA LB KRR LB LR REE CRA LR AR LBEASTEEMT 46.16%~237.41%, & #
B KR LERRAGESFIET R R ARERTAHNH AR TR ZAKR AL FBBRE A RS BE TR R

AT R RSB R IR
ES:: 40
XERS
T S TR 25 Y S5 i ST 2 A O
febrz —, PR A R B R T R CE A R
SR A R BE B A PLIR (R R R TR G
Yy, AT [E] 7 ARy | A S SIS AR A 2 T B
AT SR E AT A RRAE SR, A% o i | R E AR
Pt T2, BRI S50 45 38 3 AT Lol 28 k I <
eGP R SRS o T R e I AR SRR R AR 1
PRI PE ) B ERE (Oenococcus oeni
0. oeni) T 13 R -FL R & % (Malolactic fer-
mentation, MLF) , 726 FUBAE N BT L3R 02
BEAR Ry L-FLWR, AEBE T AR R B A Rl A A
AL R R R MY T, & SMRAREE A2
ZRPER, A T K TR A BE A 43 i TSRS e AR
1) W A B T b R R R TR ) SO, W in s,
MLF 1F A A= 77 0 J52 7 28 0 7 26 200 T 20 3R
FLRE A W) SR B KA 5 B B e T I R T
DAAR 1) TR R P RN Rl b [B] BT AR SEBR Az = b Ry
JRE A Y0 TP BR T XS K & % (Alcoholic fermenta-
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tion, AF)MYRLNA it 1E AF 45 HUs 4T MLFP,
SR, RN PP $2 AR, oy TP 4R £t 3 vy mT A
FHE SR BORAR, In 2Z A% pH A = SO, Jit
JEE S T B 200 7 A 4 PP BE I 0 TR 45 TR R B R
il MILF i 1 28 i 28 2 W Fg AU ©), A e
GAE AF R B R I R G, A K
A AN WP LB , HUR RS A A
Z LT E AR AE A R AT, A R TR R
A AR MLF & 8% I [a] B ARG A 7 A
WA, I 3K R AT LLAE MLF S99 1] 46 i R 1 7 B
(Saccharomyces cerevisiae )15 4= W45 K AL B W)
X 7 2 T ) A ) R R B R ) A R R I
TESC A R B R b, e T A [ oA T A 2 6 Rz Ff
BB AE O BUE A — R R 22 5, R
TRV T BT RA  T T R RA TR TR A TE O 4E
AL WA W 5T 45 2R i) — BOPED, e A T C
R R UL R 20 T R A I, T ) TR N TR
i B 5 P P R TR TR R 2 G 0 R I R U R Y
HAITTHR

UTAER o TR ol T T R T T R A A
JO7FH, fof e I T A 1 1) Jo Ak A 7 i, Gk il A TH
B H AR N8 Z2 AT oK o A TP I B T Pk
Xt B ey ] 7 Y R T R R < R R £ 1Y T
HIk 74 21 78 70 UE IR AR LA 3 2 5 A H R
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T VG AL JER P XY 2 BRAR R ER B (MG-1,GF-
2) 1 AR ER B (VP41) AR R kR, 5 Rl
PR i BE (VW AW) B R L 3 Fh & 182, 8 2 o048
AT 5 % LA ) & A X B R R B S
JE I 22 5, BRI TG R A bR 5 TP R TR B AR
B2l R T R R 2 1 R () ) 2 T B S T Y
SO, LA A TR G A DR A A T X R
B B TR AR Pl AR R R R S

1 MRERE
1.1 #HRS5iFH
111 ERWEEEE: FAERR (Vintage white, VW) |
& A8 (Aroma white, AW ) A H it i 74 & JiE ;= [X
R A 7 Ml PR B T T A Y
2 R M B B R W F KA Enartis 22 #]
112 W BREE A5 TP 109 Bk B 1 iR 43 B AR e N
MG-1.,GF-2, 1 H it 45 1 %5 5 ) 49 18 /% 27
S A KoE I ORAE , A R 0 R T A2 PR
ROV T BR B R R VP41, T 1 AR S 5T A R
/NI
L13 A LR m ksl n &, &R
Megazyme 23 7] s b 25 4 — 0% LEE 484 K B,
et R By YR B RS X & LR R L
SESLIR VBHIR AN, BN e AT ai g, Ll IR A R
BOA R | AR AR R IR R
AR A TREM AR BB R W
AR RN, 35 R o A el g, T G EORS Ak T F
FPT; CIRCBE LR OTE TR TR R O BE
1% 45 A AR ME A R 22 I X O e Al g, 6 IR
Sigma A,
12 NE5EF

AL104 W K7 MR -6 R 2 AU A IR A
A];UV=-6100 24071 W 2r O T, B
AT BR 2 A ;TRACE 1310-1SQ GC-MS 1% .1SQ
DU AT 5 3% 4, 26 ] Thermo Scientific 23 A ;
50/30 wm DVB/CAR/PDMS [F AH ¥ %€ it 3k |, 25 [
Surpelco 22 ] ; PHS-3C K % pH T, I i 5 #i v /L
A BRAE S LDZX SR I ZERCK R, L
EEI7 A s HWS TR KE B, L —fE R # Y
AR T SW-CJ-2FD # TG, M 24
25 SR A BR S 7 SPX-150- 1T AE 4k 15 337 48, &

T BRI B 7 R A FR A D
1.3 Ak
1.3.1  BEFR 0k OB A 4 v Be ] A 10 Bk
B AP R 35 % ] ATB 85 35 5604 ATB 85 55 5L 1
JrAnE A RE 10 o/, BERHZ K 5 /L, I HE 10
o/L, ER R K e &R 0.5 o/L, iR EE 0.2 o/L, B B2 46
0.05 g/L, T i vt 25% ; [E K 35 5% BL U8 3 i 20 ¢f
L, f#FH 1 mol/L. NaOH 43 55 Y 1A 1% 27 5k il [i] 44
i3k pH AH A 2 4.8 #15.0,121 “CK & 20 min,
Z: [T i BRI I 7 b AL A TR R
1.3.2  WAEAL
1.3.2.1 PR EEREE ARG L FZ IR 0.2 o/L B9
SERRIUE M T RERETHEIE N, A 10 £ R
BK, T 37 CE&M TGk 15~20 min Ji 5 AR
TR 49, T 28 C4&M4 F % 4L 15 min,
1.3.2.2 A HWINEKE AR R PRECRH O AE
1) MG-1 GF-2 T B4 T IA ATB 5577 58,28
C R 4855 7% 2 0 0 (ODgonn = 1.2) , 5% 1 T 15 42
BATRR . B BR S VP41 1 Ak . 3 B Y
P T AT
1.3.3 B KB A PR ) 1x10°
CFU/mL 71 52 3 53] 422 o F 078 e B B bR I, % 5 LA
R WO E T 20 CIEE N HE T4 R e, 4% IR 3R
1 3R T %8 B8 VW ZHH AW 24 g 0 BR AR Hi 4y
HREFP AL FR L AE AF 24,48 ,72 h 153 54 1x107
CFU/mL 7 2 $ A AH N B9 PG BRI T Ak, 4k 22 20
CHR LB B JFRE & <4 o/l H L-3 R & <
0.2 o/L BFE A1 50 mg/L SO, (WA 5 V.57 19 4 okt F2:
TS5 L e WURE ST BT . T A Ab BRI S 3 Ik,
1.3.4 F8ARIE SR8 L3575 A it ) & 4
FETTIE D W RE rh L3 SR & ik 0 RO SR |
P TR RE A pH B 2 IR R 280 T SR 19 3 FH 4
754 ) (GB/T 15038-2006) Hh ()75 kit 47 I 52
WA 2 IR 2 E RARE 0 h R B 1
5E Y(GB 5009.225-2016) H A 7 32 1 47 1 5207
1.3.5 FAW M E
1.3.5.1  Tizs EAHMARGRE S BO0E S0
D5k, IR, B8 mL WAL T 15 mL T 2SR
A 2.4 g SALENFN 20 WL 22 W5 (5 & ik
7 81.06 mg/L) , I I i Pt 4%+, B T 1 L #E )
PFEER 40 CF KV A7 30 min Ji5 025 A€ B 30
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Table 1 Combination number of different bacterial strains and inoculation time

RARAS %
B AP B ] /h
VW+MG-1  VW+GF-2  VW+VP41 AW+MG-1 AW+GF-2 AW+VP41 VW AW
0 VW VW VW AW AW VW AW
24 VM24 VG24 VP24 AM24 AG24 AP24 / /
48 VM48 VG48 VP48 AM48 AG48 AP48 / /
72 VM72 VG72 VP72 AM72 AG72 AP72 / /

TE /" RRTE AF 24,48 72 h ARG ER T . VW HI AW AR A 12 ol R34 18 B 1 bk ) 1 S 2

min, & AU B 22 UL i A GC H#ERE F i
T 5 min,

1352 GC-MS 4 ZMULEEFEWR F %, IF
BEAEE R, B4 OIS S DB-WAX (60 mx2.5
mmx0.25 pm) ; FHE P .40 CLEHF 5 min, LA 3.5
°C/min FHiE 2 180 °C, P#¥F 15 min, FEFE MR E
240 °C, BN H A, Wk 1 mL/min , AN 533 iF
R, BT A 1 FE E TUR (ED B TR R
250 °C, HAEAT IR 180 °C, L T %7 BE 70 eV, 4>
R S 30~350 miz,

1.3.53 @SS B R K
NIST- 1 \Wiley K s BHi% 5 #4701 20 K 2R L
XF, IG5 N T S A AT 2EA T 8 43 B , B A & A
B R AL 2 Y, e R AE R VRS KT
700 (% E L5 AR BRIERTZE (R>>0.995) X . fF
e AL A P T i, JChRES AL B R
2= G580 CE e ATARARL Btk D~ H5ORH 3T 08 A v ) o
AT E R, HFRYBRAWE MM (Odor active
value, OAV)#% F=0iHHEM,

R A
OAV= S mit (D
1.4 HIEAAE

i 32 Microsoft Office Excel 2010 317 A
YR AbFE, KA IBM SPSS Statistics 25.0 #1575
PI#J5 22301 (Duncan ¥ ,P<0.05, 225 2.3 ) i
—Ki % (P<0.05) SIMCA 14.1 #E17 1E 28 fi e/ —
e —F1 5 43 1 (Orthogonal partial least squares—
discriminant analysis, OPLS-DA) Origin 2021 %
il HEIR P A3 R B 32 1323 BT (Principal  compo-
nent analysis, PCA),

2 HR5HM
2.1 FhiFhAbIE X & B ) A BRI IE AR
A

AN 7] A B A0 A 7 A DG A8 AR 25 SR an 3k 2
No BRI EERE AW 5 VW B Rk 58 i AF B 6] 77 78
WG 2e S, JLHJE AW EBRTE 2 14 d A BE5E R
AF, XA] e B & IR B 0 SO A G T
K W 2 3] T T R T 3 Bk T AF S IR) A BE 5 )
T A I A A B ¥ 7E 25 d 58 B MLF (L3 5%
i fr <02 g/L), Hi MG—1 18 bk 3L 522 4b 2E 41
¥I7E 6 d N 5E I MLF ; GF—2 B Ak 3 422 b ik B0 20 345
1£ 20 d W5ER MLF; 5 MG-1 . .GF-2 B kk I 32 A
Ab AT AH L, VPAT T b e b B 20 58 B MILF
FRA IR, LS APT2 AbHA T EE 25 d 58
B MLF, 76T A7 Ab BEZH 34 58 1 AF (5% & k<4 of
L)BF, 5 VW 4181 AW 4140 H |, 32 Fb b #4215 b
B B K (P<0.05) ,MLF J5 B FE pH {34 5
E TR (P<0.05) , BViR & it (LA A R & 1) A
BERR (UK iT)WE FFIK(P<
0.05),

22 KRBESWERSW

22,1 A[EEF S E & BEESY R R
2] TV TS 305 M S AR A 00 T PR ke IR T A A A R MR AR R
Y A AR TR LR | LRI | e AR K
PERR 7 R S5 Ak A 1, 5 e ) sl T A VR A T
AR A SRR RN A e PR TRk 0 41 71 114 AH
AR 23 5 3 S Ak G ) A A A b ) i
E AT A REC R, AR B A A A rp At
Kol 2 42 Fpds GBS . Hrb MG-1 &
PRAL 3 Bl & BRI AE AR I R TR 13 B | L TR TR 4
Tl e RE O Bl HERMERR IR 5 R R 2 H Ik
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Table 2 Physicochemical parameters of simulated wines obtained by different fermentation treatments

AF MLF EMELE . BBMAE BABRAE L-¥RR
2 22 ‘ ‘ B E 1% vol pH 1&

wri/d e/ (g/L) (g/L) (g/L) 4% /(g/L)

AW 14.00 320+0.05" 1037 +0.15 3.54+0.02" 7.21+0.03 0.59=+0.02" 2.62+0.01°
AM24 1400  6.00 2.60 £0.05' 10.00 £0.20" 3.68 +0.02¢ 5.40=0.01“ 0.53+0.01" 0.17 +0.00°
AM48 1400  6.00 240+0.05 9.93+0.12" 3.68+0.01" 537+0.01' 0.50+0.02° 0.15+0.00
AM72 1400  6.00 2.60 £0.05° 9.87+0.12" 3.68+0.01‘ 5.37+0.02" 0.51=0.01* 0.12+0.00'
AG24 14.00 8.00 2.40+0.05 9.93+0.12> 3.80+0.01* 5.09+0.03 051£0.01° 0.16+0.00°
AG48 1400  9.00 1.90 £0.05" 9.87+0.12" 3.79£0.01*° 5.05+0.02¢ 0.51+0.01* 0.13 +0.00"
AGT72 14.00 8.00 2.00+0.055 9.93+0.12" 3.78+0.01* 5.10+0.02" 0.50+0.02° 0.12 + 0.00'
AP24 1400  13.00  2.00+0.065 10.00+020" 3.73+0.01" 542+0.01° 0.54+0.01" 0.16 +0.00°
AP48 1400  17.00  2.00+0.07¢ 9.93+0.12> 3.73+0.01" 537=0.01" 0.55£0.01" 0.15+0.00"
AP72 1400 2500  2.00+0.08 10.07+0.12" 3.73+0.01" 531+0.01° 0.55£0.01" 0.14 +0.00¢
VW 8.00 3.50+£0.05° 10.40+0.10° 3440012 6.81=0.03" 045+001' 249+0.01"
VM24 8.00 6.00 2.10+0.05° 10.00+0.20" 3.62+001° 434+0.02 0.39+0.01' 0.18 =0.00°
VM48 8.00 6.00 2.10+£0.05" 9.93+0.12" 3.62+0.01° 429+0.03% 0.40=0.01" 0.16 +0.00°
VM72 8.00 6.00 2.40+0.05 9.93+0.12> 3.62+0.02° 441+0.02 0.39+000' 0.10 = 0.00
VG24 8.00 11.00  2.60+0.05" 9.87+0.12" 3.79£0.02° 422=0.01' 039+0.01' 0.18+0.00°
VG48 8.00 1400  270+0.05 9.93+0.12" 3.79+0.01* 4.20+0.02' 0.38+0.01' 0.17 +0.00°
VG72 800  20.00 240=%0.05 10.00+0.20" 3.79+0.02" 4.19+0.02" 0.39+0.01' 0.16 = 0.00°
VP24 8.00 1200  240+0.06° 9.87+0.12" 3.70£0.01° 4.46+0.02" 042+0.01* 0.15 +0.00
VP48 8.00 1500  240+0.07° 9.93x0.12" 3.70+0.01" 4.46+0.01" 042+0.015 0.14 = 0.00¢
VP72 8.00  20.00 240+0.08 9.93+0.12" 3.70+0.01° 4.47=+001" 0.42=0.01% 0.14 +0.00¢

T & 4 HR TR — S0 B A S ) 5 B e 7 Ak B ) 22 57 2 35 (P<0.05 ) 5 45 2R LIS S (E AR ifE 22 80K

G 4 Bl GF-2 B AR L4 Fh & BRI A TP iR D R &
fis 15 Ff LR TR 2 F = G mE O B 5 & M IR i R
S5Fh . KB A 4 B, VP4l BEARIL R &
P2 9 R v B 5 R 2L B 10 Fb L 2 BRTER 2 Bl i B
9 B FEEMERRIIIR 4 Fh R AAY 4 Fh
& la /%1, 5 VW AW A ,MG-1
k2 b Ak B2 1 R D R £ TR A 38 B R
(P<0.05), Hrh vM48 AbHRA I i & (& T
VW 4 69.33%) . 7£ MG—1 T bk -5 B0 B B AW &
R 2 b 1) A F A rp A UL B 2 R R 1 R 1
B, W VM48 [VM72 kb BEZH (4 2 BRI & i R 3
B (P<0.05), 5 VW 41AH Eb, VM48 4b B4 11 5
PEET RGN T 67.23% , Fo Ay ez b B 20 5 %
Fis i SR R A BR VM24 VM48 Zb B4 Ah | H
A e b A B AL A & B R R S B
(P<0.05), 5 AW 41AH L, AM72 4b 3 20 4% & P g
TR & i3I T 68.89% ., K L HEAAL G WITE A

AR I 5 E T Horh VM4 A3
I T 66.24% . BRI 5, VM4 Ab L X g iy
M2 LR ORI 2 BE R SRR A5 W) Ly
P AE R B W i, B R T W RE AR AL A
P S PSIRRAE (9 T

M E b °JAL 5 VW AW 4UH L, GF-2 Bk
2 b A B 1) B D R £ TR & i 2 BT
BR VGT72 AbFRATA1, gy 2 b b 35 20 34 W 3 1
Jn(P<0.05), 5 VG24 VG48 VGT72 Ab B4 A L,
GF-2 WAtk SR B 1 AW AR AL e fh R B AT
FITREWIR ST AL, 5 AW A [ ,AG48
AGT2 Wb ¥R A1 B g Wi R & TR & & 4r Bl 3 m 1
58.34%,75.60% ., GF-2 itk S5 E P B LE AW TR B
MM A m RIS R T REES, Hd
AG24 (AGA8 4k 320 (1 = 9 I % 1t Wb 35 R AIK (P<
0.05), GF-2 HH ¥k S5 EE R VW B A L 3 A ik
FZH 1 e G0 I o R A 32 4 R ) 52 ) VG48 |
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VG72 b #2014 G B 5 i W E 3 (P<0.05),
VG24 kb HEZH 1) R REE i R REAR (P<0.05) . 5
VW AW A, VGT2  AG48 AbHRL4H (1) 2K 2, 2
LA Y& B ERI (P<0.05), KNS ,AGT2
Qb BRE A A T2 2E R DT R £ 1R i AR, TR B akE A
THERMERRII R Mk i A AR T R B R
JS TN~ 0 A SR A R AR PIRAE

B lc ATAL, 5 VW AW 4 1L, B VP24,
AP72 A BRALAN , HiAy VP41 T Bk 3 52 b B2 11
JE W R 20T & 5 5 35 B N (P<0.05) , Horpr VP72 4k
AR CFR & =GN T 42.71%., VP41 &P
e T T X6 2 T T 5 2 119 52 W) 5 422 o 1) TR G e
BRI MR G, Hi VP24 VP48 VP72 kb AL ) 2,
TR TG & 52 T [ (P<0.05) , 1 AP24 AP48 AP72
REFRZH 1 R TR 7 e 25 N (P<0.05) . VP41 1A
T 422 P b B 21 R A VP72 AP48 ib # 4] W 5% F|
TR B B N (P<0.05) . VP41 T kI Ab
WXt P g 0 T 5 £ T 2 i . 5 2 1 TR VS
1% B B Bk AT 5, AP24 APA8 AP72 4b B 41 v WL 8¢
B4 S M Rg i R o 1 W 35 1S 0 (P<0.05) , 1 VP24
Aob B A0 5% B HE R R R D TR i E BRI (P<
0.05), B&URT T, VP72 AbBEALNT g 5 R £ Bk AE Il
WA S PR, [ el sk 4 T 4 2 P g s T 1 i
A AR R TR ) SR

ZE LRk, 43 £ MG—1 .GF-2 VP41 Btk
S B AR AP ) R TR G YRR
R E R VM48 AGT72 VP72 4L AE GC-MS £ 1l %k
P AT T — 2000, SV ()G T 1R A R ik 4
Pl & T XHI AR PE R E R RG2S D
A
222 FLEEMAEAELEZRYREE  O-
PLS-DA J& TAH W E ST o trrk, ML T
PCA Fl i f5c 7N — 3 H#) 51 4 #1 3%  (Partial least
square—discriminant analysis, PLS-DA), nJ DL i
T TIUAE 43 20 78 5 >R ] I A 4 ) 2% 0 X6 R 40 3
WIS, RedE— D2 P s 15 B R it A 25 A 3 2
] f) 22 SRR o O B e R 40 i) 22 S22

4 VM48 VP72 AGT72 Kb B4 43 5 5 4 H Xt
R4 (VW AW) #E4T OPLS-DA 43 #1 , M i 0 38 3
PR AL B S VW 41 AW 21 (7 7E 22 A0
ZERANPE 2 i 7s , OPLS-DA #5 R b R2X 1 R%Y 4y
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Fig.1 Contents of fermentative aroma compounds

in different simulated wine samples
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T FEoR B LRI GT XA YRR AR R R, Q% R
Y B WM RE ), BEie b R RN Q% BRI 1.0 U
BT 47 | B0 AT 156 BH AR TR 0 400G o A P B 22 5l
TR R2 A Q* & F 0.5(50% ) %, HWi & 2218
AN R KT ] 2a & VM48 4b L4 5 X) BE 4
(VW) 1 22 5 73 B (Q%:0.998 ; R’X : 0.949 ; R*Y .
0.999); & 2¢ & AGT72 kb B4 5 % R 41 (AW) i)
25081 (07:0.999; R2X :0.976 ; R%Y :1.000) ; &l 2e
J& VP72 kb HRA 5 X B4 (VW) 19 22 553 BT (Q7:
0.988;R>X :0.889; RY :0.998) , 4% 5t 3 W it A5 45 7Y
HBEA R A LA S S fig

Ap 4% 5 # B (Variable importance for the
projection, VIP){E#E K, STHkZEE K, 3@ H VIP>1
R UL 25 S AR O S A UL, A SRy fil A BT
a5 A, R K5 (P<0.05) 45 A VIP>1 b
TE G 2= AR . Il 2b AT, VM48 Kb 4

5 VW 2 Z R ( JC H 22 AR A7 22 Fl, 5 VW
AL, VM4A8 A HA I LR LR . LR 57 IR |
ST RS 18 b OCHE 2 AR Y W E O (P<
0.05), BEfH R 4.1 \9— T /S B M R £ T | 1E 55 1R
1EBEEE & BB FRAR (P<0.05); I 2d w] %0,
AGT72 Ab3ZH 5 AW 41 2 [B) Y G 5 22 R AR A7
16 f, 5 AW dUAIH, AGT72 AbBRZH 1Y 58 TR £ T |
A EERR T TR 5 IR 4 13 FhOCHE 22 S
RN (P<0.05) , 5 G | T BB o Bk 35 R AIR
(P<0.05); HE 2f i %0, VP72 AbHRL 5 VW 4z
) Y Sk 22 AR A 19 Fh, 5 VW AU L,
VP72 (bR O IR LR VIR O T 2SR L TR 5%
6 P OCHE 22 AR W (P<0.05), WIRL
fis . LR C T | OF P4 11 Fpoci 22 Ry B
F AR (P<0.05)

b <

10 g _
? 4 //o; 2 vw-2 ig E ;
2 SO ’WAI’ Fe s
-0k
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20 s 0 5 0 5 10 15
1.00001 * t[1]
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=l W3 g
2 anEnE
o U
g g

ok

=T

(¢)AG72 5 AW OPLS-DA 134Kl

10F s _

3 st ovpn2-| i;ﬂ E ;
% VWIOVWY'  cps SIS

g -

S

b4 @ VP73
oVW
oVr72-2

B =20 -15 -10 -5 0 5 10 15
1.00021 * ¢{1]

(e)VP72 5 VW OPLS-DA 5343 #l

Aroma compound

(h)VM48 5 VW OPLS-DA & VIP {}

Aroma compound

(d)AG72 5 AW OPLS-DA i VIP 1

Aroma compound
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Fig.2 OPLS-DA of aroma compounds in simulated wines co—inoculated with different Oenococcus oeni strains
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Effects of Co-inoculated Fermentation on Fermentation Aroma of Simulated Grape Juice

Yang Liu, Xu Binyan, Shi Lin,

Zhang Xuan,

Zhu Xia, Yang Xueshan®

(College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070)

Abstract To investigate the effect of co—inoculation of Saccharomyces cerevisiae (S. cerevisiae) and Oenococcus oeni on

aroma compounds of simulated grape juice, autochthonous Oenococcus oeni strains MG-1, GF-2 and commercial strain

VP41 were inoculated respectively during alcoholic fermentation to trigger malolactic fermentation. The volatile aroma
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compounds in simulated wine samples were determined by headspace—solid phase microextraction—gas chromatography—mass
spectrometry (HS-SPME-GC-MS) technique, and the influences of different strain combinations and inoculation time on
the fermentation aroma compounds was revealed by multivariate statistical analysis. Results showed that co—inoculum of S.
cerevisiae and Oenococcus oeni led to 6.67%—15.56% and 18.75%-40.63% reduction in the contents of volatile acids and
residual sugars, respectively (P<0.05), and increased significantly (P<0.05) the type and content of fermentation aromat-
ic substances. Orthogonal partial least squares—discriminant analysis combined with odor active value of aroma substances
showed that there were 11 common differential substances between the co-inoculated treatments of different Oenococcus
oeni strains, especially in the wine sample of co—inoculated treatment of S. cerevisiae VW inoculated for 48 h followed
by Oenococcus oeni MG-1 strain (VM48), contents of ethyl hexanoate, ethyl caprylate, ethyl caprate, isoamyl acetate,
phenethyl acetate and 2—phenylethanol were significantly increased by 46.16%-237.41% (P<0.05), and the tropical fruit,
red fruit and floral characteristics of wine were more prominent. Results of this study provide a theoretical basis for co—
inoculation fermentation of Saccharomyces cerevisiae strains and excellent autochthonous Oenococcus oeni strains in the
winemaking process.

Keywords Saccharomyces cerevisiae; Oenococcus oeni autochthonous strain; co—inoculation fermentation; fermentation

aroma compounds; orthogonal partial least squares—discriminant analysis



