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ABSTRACT: The use of Metschnikowia pulcherrima in fermentation of fruit wine has gradually attracted attention
because of its advantages of reducing alcohol, improving sensory quality, increasing aroma richness, strengthening
variety characteristics, enhancing antioxidant capacity and other advantages. However, numerous studies have found
that Metschnikowia pulcherrima only plays a role in the early stages of fermentation. Metschnikowia pulcherrima is
susceptible to fermentation conditions and Saccharomyces cerevisiae, and has a large strain specificity. As a result,
the application range is narrow and the fermentation effect has no distinctive characteristics. In order to expand the
application range of Metschnikowia pulcherrima in fermented fruit wine and improve its fermentation effects, this
paper analyzed the growth characteristics, carbon and nitrogen nutrient utilization, sugar resistance, alcohol

resistance, SO, resistance, chemical resistance, linkage reaction with Saccharomyces cerevisiae, tolerance, enzyme
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production characteristics, and fermentation characteristics of Metschnikowia pulcherrima. This paper summarized

the application status, improvement direction, and solution methods of Metschnikowia pulcherrima in fermented fruit

wine, and discussed the application prospects of it in fermented fruit wine. The purpose is to provide theoretical

reference for expanding the categories of fermented fruit wine and improving the quality of fermented fruit wine.

KEY WORDS: Metschnikowia pulcherrima; fermentation; quality of fruit wine; physiological characteristics;

fermentation characteristics
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solid medium

MARIRE N 4 °CHE, 4 FhEIR X AT B AL K
HA R T R BB >4 B> A R %, X
15 SCHNIERDA Z:U M fiff 7 45 SR — B, 4% % 1R 0 B R it
AR FEMMA R AER, ERER . HZ R AR
SRR H A KU AR KA e W), nT DU S RS A &
TR P TR e T B L R i A K. N R . R ARG An
AEER - ER A AR B AR EEE, PR AR
g R BT MR EEAE AT SR s R R OR T 1
Wk .

b, e BRI, RIREE% Rk Aman, A
1.3 EREERE

DA RRARE S P T R B R TR | T R | TRIVEDRG SR
BEAL, SRR AREAT e 5 TR Y e %) 1R 1 S 7 A 2 P AR R
PR EERI,



o

250 B

A JoT B ARG A i

FH15E

FER IR I, SRR AR 200~220 /L, K
22 B0 W Mg 2 T B TR T W 1 5 SR R R SRk . —
YRR PR R R I 450 /L B, SEMHETT AR AR K
ZE R E MUY, Hep, BBk NCYC2321, NCYC747,
D1 Fl D2 ZER A R S0%BF AR T LA R A K, &
NSRBI M AE RE T, 3 T T R M SR T B  vk
U200 FE pH Oy 4~8 B, KB4 A ET B REBE R A7
KU, BHBk NCYC747, CCY 29-2-145. CCY 29-2-147.
CCY 29-2-149., D1 1 D2 7€ pH b 2~3 B4 TSR AE R
T U2 S A R A A K R B TR IR R,
2 BT AS A TR AN BOH 3%~6%2Y, /b B8 b A 96 T 32
9%~10%22231,

FESE K et AR vl SR M AT R BE 1 A KO 232 3|
PR PR A0 A U220 A B2 AN TR T B LA B3 1Y
AR BE 7 0T T ik FEE 2 5 P T A2 e 24 2SI 7 2 i 1
BRI 2R 3 S PTA h — 5 e B A TR T Al
TR 114 200 - A0 6 fi e 7 A 0 o) ) K, RS R A T
PRI LA T A 1 7 40 o % A R 1 B AR K R
WA Ko FBAIF 5% 2 B AR TRy 1A ARG I A9 A K 3
3 Bl — AR E A 200 e R g A7 1) A )
B C  PRI, O A3 A TR R R o 2 AT 18R B
Az AR =2 A0 A S R 2 R AT LA TE — AR
B,
1.4 FEgHFM

R B RE T, B A R B W] L4 WA R R 1 i A
W, W A ARG . SR . YRR, LT R, 5
B Ak A . A AL IR 0 A B B A0, i T
Jilg . FRCHE . LT Yl ER AN SO R BT R A B
VEFPS, R nT 4 R B A S B . LT RS ] L
P SR 2 A
14.1 B-F HH¥H8E

FE AV BRI o B TR AR v, SE AR A I BE AT B 2
FE R R B TR PR 7 AR 5 (63%) 51 - 2 W Tl 1ok 7K A
WSS A BT R, R UERET S A S/ T
B, a5 G AR RUK SRR p-H AT A (6 R
B AR AR, et T 2R b AW R P>, s T
AL I A kS e AR S T Y,
HEE S TR PP L RE ) . BRI S th T
RSP A —FEA MM, e R B RPIA p-H%
WEFRE G, ORI RAKmR, EEaEerkRs, |
U, O BE R IE FH SR 0 = 7= B A S AN AT
PR AT B K580 1

SR ATTRERFH) - MR EF G )5 T RIRE RO,

A AE TR R S N R EAT AN TS . 7E L MR M A B
IR PG P B TR K B 49 I, RODRIGUEZ &P #5 ek

S e BOICAE FR A BEPIA SIUFEh, B 2 B
IR HE (AR AL AT A I ) B AR B IR T SR AT
L) BT R TR . BB AR TR R T 2EL TG ) 0 v i R e
B R R, (HGEAIR T LA 47 B B A 55l 25 14 T B BERE 7,
Ut B TR 1 B 5 S g 3 T B 1) 366 0 1 FH 2 52 i) - 2 A
RIS 77, Ah, B R IR EE ISR T g A B Y
S AE R, A AT I R A AR 52 473 o ok
TR R EESORT BRI BEE pH<4.0, 5 LBE
EHE AR SO, TR AU T il 2 RE, 2
J7 B2 T il S A A AT IR A SR A N R B
1.42  HAbss

EMAFAT R MC 1. MC2., MC 3. MC 4 BitkEm
A Y SRR B TS, MC 2. MC 4. MC 5 408 1)
AR EFEE, MC 6 R AR RMERE . I,
PAIBE MC 4 35 F ol R SRR 60 Fn B = SR v . A7 1Y
AT I B AR B R 0L T B R, R iR
TP 120 N RE LS R, SF I 0008 LR A AR AR, I B
LT 0T 2, 6 PR I TR T e {19 F 5 1) HL A R
H1o FBGT SR MG AT RS TR R HLAT O L I A it 0 2 L KA
P, AT AR R H R R Y A AR SR A
B, A Bh TR R 0 8 S R v, (B 2 R
) R 6

2 ERIEEEE R R A BRI

LM IR £ B RN E R YOEERT R, Rk
FRe . SRR ALEE 1%y i A TP ety
A W REIE FH PR R B SR R PR R & i A B B 1 55
Jimalo WAk, FEMAET BERER A A B i R
21 ERBHERSNRBEESYRNZMW

DA S5 Wi M TR Ay 2 T A AR TR A A8 ), 7 AT 9
PIEEE (&4 4.22 mg/L), 9 FIEEZE(E i 4.51 mg/L), 6 F
PR 25 (Fr 1t 0.86 mg/L) 1 2 FI M2k (7 5 3.38 mg/L),
AP ZSAR T bR e R AR, ER o v T Al R
B DA A IR O TR BRI R TR s i R SR ), 5 i
R R AR L, SEE SR T 134.63%, HIEHE T K
WA EER ., WA BERE MP14 TR R & I 1 1 25 105
FEFYT A ECROEE . FROE . FRPEE. 2-C
IR TRSE, WA T HZ A . MBS KRE. FEWAH
AR AR EEERR S A B A R S T R S R, L
Hp=A TR Z 07N R 415 (28.50 mg/L), YEIR T RAE
MY, RA KRR THES JBE T FR B2 R 2
MRS OB, WOR T REMEEEES; REKEHE
WU, ATEA BRI IRRR, Z5 b, ISR DL SR M AT I
R T TR R TR s RV, 3 S SE AR AT 2 e R R R T R R TR A
RIS, #rTLARHRE, FiRRSREY R EE AR



9524 W B, SF SRR W REAE A I SR F A LI S 251

Wi I1.

BT M DRI 0 sk A [ I T e R s ) 2 G 3
FTJE R REI M B A3 AT, e BT o T e 4 e
MR R A — 4, FEFSYTNEE, WESIE;
FERBAG AT RE HY 21 DR 2R K TR A 4 A T T SR A — 4,
FEESY TS MEE . LRI, - lE.
CRBSTR, M%) . FAESKEEWRE S, X A
AT W RE R TR RE (0 A SRS A T 8 LA oA, A B S
WEERRAE . AR A O RO . R TR, 7
IR TR, 2-HIL TR OER . RIROTR . LRCTR. y-T
WER. o-FNER. CFE. TEE. 3-FHILTEE. 2-00d . 2,3-
TR SSREEE, (R, FEMAAT IR R TR (1) SRR A 4l iR
T B T P 2 FLAT B 8 DX, T AR T & KUk A
AT A 2R

AR EMRAETE —E RN S, ALY AR &S
WISt WSERAGZF I EE Y C-A13 K BARTRE sl HA i
1 MRS 1-REE, BATIEE h &SN 2,3- T /)
LML WEEE Mp08 2 WAL B I 1 A e . REAERE .
TR B A5 B S T A TSR] JRURS ST i
A DRI ST R RS A RS 5 R B R, R T
Rt
22 EREHFEINRBMEILEINREM

FE TR h AR T, AR R A TR T B R 7 2R
ZW) PN, XM AR E AL SRR, R
B R, BAPUEARE O LIS AT BERE N R A
PR AR SR 0 B R (0.505 g/L)IRR T 0.84 %,
HEBEREST 1,1- K -2- = 528 Bk (1,1-diphenyl-
2-picryl-hydrazyl radical, DPPH) [ 1 535 5%, LM A4
P bk 2 o R SR PR B S R T 2.21%1

T4 Ty S U VG 3 1) — o 9 WA 2 TR 5 P G e
BRI R R A R I AR R, @ 54w Tl AERY DPPH
R B LN BRAE 5 (H R SE AR A T B B 4 1
WA I, AE 2,27 TR - WL (3- 2 FE IR I 188 e o -6- il
i )[2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic  acid),
ABTS|FH® T H 2t . DPPH [ i 5 % [ i KL BR Ak
D5 IS IR R K SRR . 25 B R IRI SE R A AT
T B DR R E 38 S P AL RE ) T AR e —E RN 22 5, TR
S 5L 25 WM B3 T B S B AU RE T Y s, T A SG
T R 8 35 B AR X B[] B 3 o 2 T R e e 5
W57 1)

2.3 EREHEEXRBEAIERNEN

W M AT IR T 5 RS 1 R TR A W SR A B T LR
FRUAT) | AR 2 S BRI 60 15 X ek S5V o % 0
AT o Bk 5 TR T B TR A R TR SO SR, TR IR R
PERR & i . BRUR HL I B VAR R PE R R PR R S W I iy 5

o BEAh, PACRIRSE AT LUSE A AR P I BETE R 5 R T Y
AT B TR], 326 AT 412 o A TR PG 7 B 1 B R g 3 14900, ity
AT IR TR P R TR A T SRS T L S DR M A £
R H AR gk USRS R B M A A T R R TG 7 B
RAERBEF T, W HERMBR, X555
MBFFELE R —2 R RBTE BT HA A R e R M
A=y R A e R P AR E 1, Set ity =y I 6F
i e AR T A E AR R R A, etk sl i BT
PR Z Z A1) 3R A 45 05 P TR (%
24 EMBHFRGNREREMFN

SR AT IR Has AR A A D e o R v,
MMM BEEE Y S 5T AT REAE A I B R R AL &
HWR CEEMAEM AT EY), SRR MmiFR
PR B S5 R W e Ve B, HAT B T — AR o i,
DRLIH AT i T 2R 2 2 o 5 B e P S W 5 1)

3 45%RiE

ST T £ 1) R AR P 5 X i RV TR TR A A | T
SME . WP BRI S RN 7 RS R B ARG . B
F18) SR 7 T o TR R RIS I8 R TR R R, AR
B AR, A PURRES, FE AN, WE
SRS, BRI R S, 98 A A ]
SEME . TR OT R B AR DB X SURR S R BT R IR L, A
PO — R L g T I AR dE o ol T AR I 52 PR A Tl
P B B BOR B AR ZE b, NLOUAL R 2R, o TR 15
B dr 3 I 18], PRI S A A AT 1 B R 45 e R i AL
oo BUAN, BCEIREEXT T SR AT I B 00 B AR K
SR B B B A ERBIE S T

TEARSFR MW, PTG (1)HF A SEARAGEF B 14 i
PEMERE; Q)L & AR & A W ARSI, (3) R4 4
-5 SR 27 R B A QR K T Y SRR (4) SRy 27 e B
Tl 5 B im0 T B M B S

EE P

[1] PRAKITCHAIWATTANA CJ, FLEET GH, HEARD GM. Application and
evaluation of denaturing gradient gel electrophoresis to analyse the yeast
ecology of wine grapes [J]. Fems Yeast Res, 2004(8): 865-877.

[2] AU, S, PEERE, 5. ALk A4 E A M AT A
AR EERE T[], R, 2024, 43(8): 153-161.

YANG MM, LI DM, PANG XN, et al. Analysis of microbial diversity
and screening of native excellent yeasts in Huailai vineyard of Hebei
Province [J]. China Brew, 2024, 43(8): 153-161.

[3] EX4H. St Ay ek it ik K HAR 4 I i b B v O SE[D]. %
B TR, 2019.

WANG XK. Screening of Metschnikowia pulcherrima and its application

in winemaking [D]. Ji’nan: Qilu University of Technology, 2019.



252

B

2R

A 2

1l AR

[10]

(1]

[12]

[13]

ALBERGARIA H, FRANCISCO D, GORI K, et al. Saccharomyces
cerevisiae CCMI 885 secretes peptides that inhibit the growth of some
non-Saccharomyces wine-related strains [J]. Appl Microbiol Biotechnol,
2010, 86: 965-972.

RS, BIRITS, R, AF. AR L ST I R B R A I
T[], B EERE, 2023, 42(1): 133-141.

ZHANG MY, LUO LL, GAO T, et al. Effects of indigenous
Metschnikowia pulcherrima on alcohol reduction and aroma of Muscat
wine [J]. China Brew, 2023, 42(1): 133-141.

TANG C, GU Q, LI X, et al. Hydroxycinnamate decarboxylase in
Metschnikowia pulcherrima promotes the formation of Vinylphenolic
pyranoanthocyanins to enhance the color stability of blueberry wine [J].
LWT, 2024, 207: 116633.

WRLrer, ARSEH, JUAIE, AF. HORT R RS A A X TR
AT PP B VA R O 206 S FEIRPE BE M A BT (9], 20 S5 A 9 Tk, 2023,
49(16): 49-58.

YAO HH, REN XM, YAN HR, et al. Screening of non-Saccharomyces
yeasts endowed with high glucosidase activity and their adaptability to
wine biotope in Hexi corridor of Gansu Province [J]. Food Ferment Ind,
2023, 49(16): 49-58.

SRR, BORTT, 2L, AF 3 MRS R RA A T i AR
S-SRI B8 TR, 2018, 39(9): 111-118, 123.

YUAN MM, ZHAO XJ, JIANG KK. Growth characteristics and
fermentation aroma compounds of three non-Saccharomyces in model
synthetic medium [J]. Sci Technol Food Ind, 2018, 39(9): 111-118, 123.
XUGERE, BXWvK, Bfe, 5. SEMAl Ay i B ST v B A e K e
U GBI D). &R AR S TR, 2021, 42(1): 94-100.

LIU XZ, ZHAO HB, LI H, et al. Effects of Co-inoculation with
Metschnikowia pulcherrima and Saccharomyces cerevisiae on the
attributes of pitaya wine [J]. Food Res Dev, 2021, 42(1): 94-100.
T, BOBRIERIE T2 00 KA RIS I R R TI[D]. KD
FHERAE, 2022.

YANG H. Optimization of yellow peach wine brewing process and

SN2

application of non-Saccharomyces cerevisiae [D]. Changsha: Central
South University of Forestry and Technology, 2022.

RS, WHOE, RSN, 55, SERARFArHE S AR e B A
REE S AR]85 R Tk, 2024, 50(2): 138-144.

TANG CQ, GU QY, ZHOU IL, et al. Effects of mixed fermentation of

RS

Metschnikowia pulcherrima and Saccharomyces cerevisiae on the quality
of blueberry wine [J]. Food Ferment Ind, 2024, 50(2): 138-144.

RS, 23007, Bedlar, 45 =RhRmRTERE R v AN A T R
HERR S R A e [T]. &dh Tk Bk, 2022, 43(20): 163-172.
ZHOU HIJ, JIANG WG, RUAN SL, et al. Influence of three
non-saccharomyces yeasts on fermentation and volatile components of
Italian Riesling white wines [J]. Sci Technol Food Ind, 2022, 43(20):
163-172.

JEEMR ., AR, xR A TR A ) 2 i

1987(1): 29-34.

IR (0] TR,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

HOUTENG ZER, LU NQ, JIN QR. Progress in microbiology of wine
brewing [J]. Liquor Mak, 1987(1): 29-34.

SRAGE, i, XA, A5 ARIEIREE T4 s ety 4 e B 1 A s R
HIBESE[T). EARFIE 5T %, 2016, 37(8): 170-173.

GUO DQ, JIANG N, LIU Y], et al. The study on improving the biocontrol
effect of Metschnikowia pulcherrima under low environmental
temperature [J]. Food Res Dev, 2016, 37(8): 170-173.

INERE, BB, SRR Ar I B A AR B A A A 7 A ™ o A
FHATSR]. a5 REET L, 2021, 47(4): 305-311.

SUN YX, ZHAO XIJ. Metabolic characteristics of Metschnikowia
pulcherrima and its application in wine production [J]. Food Ferment Ind,
2021, 47(4): 305-311.

SCHNIERDA T, BAUERF F, DIVOL B, et al. Optimization of carbon and
nitrogen medium components for biomass production using
non-Saccharomyces wine yeasts [J]. Lett Appl Microbiol, 2014, 58(5):
478-485.

KEMSAWASD YV, VIANA T, ARDO Y, et al. Influence of nitro gen
sources on growth and fermentation performance of different wine yeast
species during alcoholic fermentation [J]. Appl Microbiol Biotechnol,
2015, 99(23): 10191-10207.

K SR AT IR B TR 8 BRI AT 4 T o AR THUFSE D
TR PURIRF, 2022,

ZHANG M. The study of quality improvement of mixed culture
fermentation of Metschnikowia pulcherrima with  Saccharomyces
cerevisiae on plum wine [D]. Chongqing: Southwest University, 2022.
GUO X, ZHU X, QIAN Y, et al. Enhancing variety aromatic
characteristics of Muscat wine through cold maceration with indigenous
cryotolerant Metschnikowia pulcherrima Mp0520 [J]. Food Chem, 2025,
463(P1): 141097.

PAWLIKOWSKA E, JAMES SA, BREIEROVA E, er al. Biocontrol
capability of local Metschnikowia sp. isolates [J]. Anton Leeuwen, 2019,
112: 1425-1445.

APONTE M, BLAIOTTA G. Potential role of yeast strains isolated from
grapes in the production of taurasi DOCG [J]. Front Microbiol, 2016, 7:
809.

BARBOSA C, LAGE P, ESTEVES M, et al. Molecular and phenotypic
characterization of Metschnikowia pulcherrima strains from Douro wine
region [J]. Fermentation, 2018, 4(1): 8.

SADUDI M, TOURDOT-MARECHAL R, ROUSSEAUX S, et al.
Yeast-yeast interactions revealed by aromatic profile analysis of sauvignon
blanc wine fermented by single or co-culture of non-Saccharomyces and
Saccharomyces yeasts [J]. Food Microbiol, 2012, 32(2): 243-253.
ALBERGARIA H, FRANCISCO D, GORI K, et al. Saccharomyces
cerevisiae CCMI 885 secretes peptides that inhibit the growth of some
non-Saccharomyces wine-related strains [J]. Appl Microbiol Biotechnol,
2010, 86: 965-972.

TAILLANDIER P, LAI QP, JULIEN-ORTIZ A, et al. Interactions between
cerevisiae in  wine

Torulaspora  delbrueckii and  Saccharomyces



%524 ) M

A SRR A I B R SN v 4 18 R A 7S e

253

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

fermentation: Influence of inoculation and nitrogen content [J]. World J
Microbiol Biotechnol, 2014, 30: 1959-1967.

MENCHER A, MORALES P, CURIEL JA, et al. Metschnikowia
pulcherrima represses aerobic respiration in Saccharomyces cerevisiae
suggesting a direct response to co-cultivation [J]. Food Microbiol, 2021,
94:103670.

B, XN, RIFIE, 55, ARBRTHE RS R e AT R R B Y
ANEAEFIBLHI T[], fral SR EE Dk, 2024, 50(2): 41-47.

LI R, LIU Y, SONG KK, et al. Interaction mechanism of
non-Saccharomyces yeast and Saccharomyces cerevisiae in mixed
fermentation of Mijiu [J]. Food Ferment Ind, 2024, 50(2): 41-47.

LIU C, LI M, REN T, et al. Effect of Saccharomyces cerevisiae and
non-Saccharomyces strains on alcoholic fermentation behavior and aroma
profile of yellow-fleshed peach wine [J]. LWT, 2022, 155: 112993.

AR, T, AR, A ARG L AR R BRI R X D 214
FAE KRS [T]. &Rk, 2023, 44(24): 179-187.

LI T, LET Y, LI D, et al. Impact of sequential fermentation with different
non-Saccharomyces and Saccharomyces cerevisiae on the aroma of
Yinhong plum wine [J]. Food Sci, 2023, 44(24): 179-187.

VAN RP, PRETORIUS IS. Enzymes in winemaking: Harnessing natural
catalysis for efficient biotransformations-A review [J]. South Africa J Enol
Vitic, 2000, 21: 52-73.

ESCRIBANO R, LEZ-ARENZANA L, GARIJO GP, et al. Screening of
enzymatic activities within different enological non-Saccharomyces
yeasts [J]. J Food Sci Technol, 2017, 54(6): 1555-1564.

ZHANG PZ, MA W, MENG YQ, et al. Wine phenolic profile altered by
yeast: Mechanisms and in fluences [J]. Comp Rev Food Sci Food Saf,
2021, 20(4): 3579-3619.

IS, Bhoat, JTHEBE, 5. SRR p- A R R A
FH]. Bt e A AR 24412, 2022, 13(24): 8041-8049.

JING FX, ZHONG B, WAN YQ, et al. Application of microbial
p-glucosidase in fermented food [J]. J Food Saf Qual, 2022, 13(24):
8041-8049.

BRGRYH, IS5, A5k, SF. SIPCOREEN) S SEMRARG AT e BRAL BT OIS
S RRRI]. S R EET L, 2023, 49(21): 183-189.

LI XM, HE XM, LI J, et al. Effect of compound preservatives and
Metschnikowia pulcherrima treatment on the quality of dragon fruit [J].
Food Ferment Ind, 2023, 49(21): 183-189.

EH, ESeoF, FIHIL S K ENEE QR0 AT
FRARSAREPELT]. B ARRHE, 2019, 44(2): 270-273.

WANG XJ, WANG KF, YAN Y]J, et al. Enzymatic characteristics of
p-glucosidase in hydrolysis of anthocyanin in wild peach fruit wine [J].
Food Sci Technol, 2019, 44(2): 270-273.

BARBAGALLO RN, PALMERI R, FABIANO S, et al. Characteristic of
beta-glucosidase from sicili an blood oranges in relation to anthocyanin
degradation [J]. Enzym Microbial Technol, 2007, 41(5): 570-575.

FE2AH, BRLLLL, 20k, S5 R IR B R . M
J L B AR RS AR R D], & RlEE, 2022, 43(20): 198 206.

[38

(39

[40]

[43]

[44

[45]

REN XM, YAO HH, YAN HR, et al. Screening and identification of
non-Saccharomyces yeast strains with high glycosidase production and
changes in enzyme activities during their fermentation [J]. Food Sci, 2022,
43(20): 198-206.

RODRIGUEZ ME, LOPES CA, VALLES S, ef al. Characterization of
a-rhamnosidase activity from a Patagonian pichia guilliermondii wine
strain [J]. J Appl Microbiol, 2010, 109(6): 2206-2213.

M. v BT I RE TR 1 43 1 4 RAFERFE (D). A T
AFR2E, 2019.

XU JK. Isolation, identification and characterization of S-glucosidase
producing yeast [D]. Shihezi: Shihezi University, 2019.
SARAVANAKUMAR D, SPADARO D, GARIBALDI A, et al. Detection
of enzymatic activity and partial sequence of a chitinase gene in
Metschnikowia pulcherrima strain  MACHI1 used as post-harve st
biocontrol agent [J]. Europ J Plant Pathol, 2009, 123(2): 183-193.

DIZY M, BISSON L. Proteolytic activity of yeast strains during grape
juice fermentation [J]. Am J Enol Vitic, 2000, 5(2): 155-167.

ZFRR, WIS, W, AF AL ARRRTERE R HR S R BRI
JRCBR e it B S R B9 EL B S B [JJOL). L g 5 R mE Tl 1-16.
[2024-11-08]. https://doi.org/10.13995/j.cnki.11-1802/ts.039966

YI ZC, CHANG TW, SI HN, et al. Comparative analysis of impact of
local non-Saccharomyces yeasts on flavor and quality of mixed-fermented
vidal ice wine [J/OL]. Food Ferment Ind, 1-16. [2024-11-08].
https://doi.org/10.13995/j.cnki.11-1802/ts.039966

EA, R, ESCE, SIS T RS YR 0 R R R ST
K HHIE[T]. MNPREL, 2024(8): 30-37.

WANG Z, SHI JR, WANG WH, ef al. Screening of non-saccharomyces
yeasts suitable for brewing red-fleshed apple cider [J]. Liquor-Mak Sci
Technol, 2024(8): 30-37.

MEIE, TKH, oo, S5 SEME AT B IR SRR B R AT 4G T i T A5
m[T]. A E R, 2021, 40(8): 86-91.

LIN XQ, ZHANG X, ZHANG J, et al. Effect of Metschnikowia
pulcherrima on the quality of late-harvested cabernet sauvignon wine [J].
China Brew, 2021, 40(8): 86-91.

JElh, PR, . B IR DX TR 1 B O 1 R R AR Y
[JJOLL. & & 5 & M Tk, 1-11.
10.13995/j.cnki.11-1802/ts.038563

[2024-11-08]. https:/doi.org/
ZHOU D, LU L, WANG L. Screening and fermentation characteristics of
non-Saccharomyces yeasts from eastern foot of Helan mountain [J/OL].
Food Ferment Ind, 1-11. [2024-11-08]. https://doi.org/10.13995/
j.cnki.11-1802/t5.038563

FUKAE, BT FERRIE BRI B S HARLO AR DR R A L[],
Fr il & T Tk, 2020, 46(21): 133-138.

WANG BQ, WEI XT. Screening of acid-reducing yeast and its application
in red raspberry functional beverage [J]. Food Ferment Ind, 2020, 46(21):
133-138.

YAN G, ZHANG B, JOSEPH L, et al. Effects of initial oxygenation on

chemical and aromatic com position of wine in mixed starters of



254

B 24 iR AR I 2 4l

FH15E

(48]

[50]

(51]

Hanseniaspora vineae and Saccharomyces cerevisiae [J]. Food Microbiol,
2020, 90: 103460.

APLIN JJ, EDWARDS CG. Impacts of non-Saccharomyces species and
aeration on sequential inoculation with Saccharomyces cerevisiae to
produce lower alcohol Merlot wines from Washington state [J]. J Sci Food
Agric, 2021, 101(4): 1715-1719.

XVRWN, P03, B3R, 4. BUEASM T AR Heeme BT SR pkim iy
FERACR[]. PR AR, 2023, 23(4): 283-294.

LIU JL, SUN GL, HUANG R, et al. The acid-reducing effect of
micro-oxygenation on Pichia kudriavzevii in kiwi wine [J]. J Chin Inst
Food Sci Technol, 2023, 23(4): 283-294.

TOFALO R, PATRIGNANI F, LANCIOTTI R, et al. Aroma profile of
montepulciano D’abruzzo wine fermented by single and co-culture starters
of autochthonous Saccharomyces and non-Saccharomyces yeasts [J]. Front
Microbiol, 2016, 7: 610.

VARELA C, BARKER A, TRAN T, et al. Sensory profile and volatile
aroma composition of reduced alcohol Merlot wines fermented with
Metschnikowia pulcherrima and Saccharomyces uvarum [J]. Int J Food

Microbiol, 2017, 252: 1-9.

[52] EARWE, VAT, JRISCUE, 4. AR e b ¥ B A 2 0 R e o AT

FEHERI]. R EARORE, 2023, 56(3): 529-548.
WANG CX, YU JZ, ZHOU WY, et al. Research progress on the
application of non-saccharomyces during wine fermentation [J]. Sci Agric

Sin, 2023, 56(3): 529-548.

[53] LI Z, LIU Q, WU C, et al. Metschnikowia pulcherrima yeast T-2 VOCs

enhances postharvest blueberry fruit resistance to Botrytis cinerea by

activating flavonoid metabolic pathways [J]. LWT, 2024, 1: 201116112.

(TG THH %45 %)

(=M

BB, Wt SRITEMm FEHRR
FEARBENSHMENLE.
E-mail: w2024080808@163.com



