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Abstract: In the study, Saccharomyces cerevisiae, Pichia kudriavzevii and Lactiplantibacillus plantarum were
employed in the fermentation of red pitaya wine to enhance its quality. The physical and chemical indexes and
the flavor substances synthesized in the pitaya wine through fermentation were determined and analyzed. The
results displayed that the mixed microbial fermentation (Zw) with S. cerevisiae, P. kudriavzevii and L. planta-
rum could significantly improve the utilization of sugar, reduce the loss of betacyanin and phenolic sub-
stances, and have a good biological acid-degrading ability. The organic acids produced in different samples of
red pitaya wine were determined by liquid chromatography-mass spectrometry (LC-MS). The results demon-
strated that the main organic acids produced in pitaya wine were lactic acid and acetic acid, and there was the
lowest content in citric acid. In addition, the content of total organic acids in Zw group (10.28%) was signifi-
cantly lower than those in other fermentation samples of the pitaya wines, demonstrating that L. plantarum had
a good acid-degrading ability. The flavor substances produced in different fermentation samples of the pitaya
wine were identified and quantified by gas chromatography-mass spectrometry (GC-MS), and a total of 63 fla-
vor substances were identified. Zw group increased the types and contents of alcohols in the pitaya wine, and
improved the fruit flavor and flower flavor of pitaya wine. Moreover, sensory evaluation showed that Zw group
was scored the highest in color, aroma, and taste, with moderate sour-sweet taste and bright color. Therefore,
the mixed microbial fermentation with S. cerevisiae, P. kudriavzevii and L. plantarum is helpful to enhance the
taste, the aroma complexity, and the quality of pitaya wine. In this study, the mixed cultures of S. cerevisiae,

non-Saccharomyces cerevisiae and L. plantarum were used to ferment pitaya wine for the first time, providing

FETH PN EAL TR AA 51255 H (2019RC27)
YEH TS WG 45 (1984—) , 53 (B0 PRI, 18, P98 1] - 2 i A= ok
SRR IR (1980—) , 55 (L), BB, T DR 18] A i BB A T



2024 4E3 A
EASEESH

RattaSHR

EHRtHR

theoretical basis for quality control and technological development of pitaya wine.
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Table 1 Mixed strains combination for the fermentation of

pitaya wine
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Fig.1 Technological process for the fermentation of pitaya wine
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Table 2 Sensory evaluation criteria of pitaya wine
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Continue table 2 Sensory evaluation criteria of pitaya wine
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Table 3 Volatile flavor substances in different fermentation groups of pitaya wine

AW IR

AEXT & /%

Sc Sk Zw Aq Sn
[[r&S 1 2R 0.11 0.23 7.76 6.90
2 TR 1.18 0.63 0.35 0.43
3 o iR 2.07 1.03 0.66 0.66
4 ()-3-F8H H FHERR 0.07 - 0.08 0.04
5 2-3 FEH R ER I | DU R 0.15
6 WO bE-1,4,5-—FE-3-Fd-1-R1% 0.09 0.21 0.15
7 % —he i 0.13
8 HEN R 0.15




e - o 202443 A
A5 RRifASEREK 845 % 5 5 B

103 ——
gR3I AANERBLEEBELEREDR
Continue table 3 Volatile flavor substances in different fermentation groups of pitaya wine
q o A~ EL
Bl A= FHRYR = < WHZM% - =
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2 IR AE-3-1R-2- 3 - 0.34 - - -
3 2-F L1 - 1.78 2.40 231 -
4 2- 0.30 - - - -
5 2- LT 2.65 - - - -
6 2-FRL 1T 7.46 - - - -
7 2-F L3l 0.14 - - - -
8 Fep) it 1.75 0.27 0.27 0.78 -
9 3-FRL- 1T - 3.81 - - -
10 (2R,3R)-(-)-2,3-T - 8.37 - - -
11 Nl 0.70 0.74 0.79 0.38 -
12 Sl AL 0.77 0.41 - - -
13 A T - - 0.42 - -
14 1,2,3-T = - - 0.03 - -
15 SEI - - 3.98 - 3.24
16 2,3-T = 9.72 - 9.56 5.27 5.99
17 1-fil -2 2 Pk B k- 1, 2- 08 A - - 2 M - - 0.18 - 0.13
18 W 1.42 - 1.27 0.78 1.23
19 3-F 2R AR £ Jo P i - - - 0.12 0.09
20 1-P - - - 0.07 0.25
21 10-5 A BE-1-58 B 85 - - - 0.07 -
22 1B - - - 3.41 -
23 W be-1,4,5- = FE-3-F-1- R R - - - 0.16 0.15
24 ST - - - - 1.99
26 A ) st - - - - 0.35
26 1,2-19 - - - - 0.24
27 I8 - - - - 0.60
[UEES 1 FRIL TR 0.70 0.42 0.45 0.35 -
2 1- -2t % o 20.43 - - - -
3 N-FF LN A T - 5.83 1.21 5.46 1.11
4 3 HE-2- T - - 0.25 - -
5 3T B A g - 2- T - - 0.26 - -
6 TR - - - 0.25 -
7 3,4- TR A5 1-FRIE-2- 95 £ FE )R IR -2 -] - - - - 0.03
8 FRIETA 0.70 0.42 0.45 0.35 -
fif 2 1 TR LT 0.40 - - - -
2 Mg 5.79 3.09 - 10.15 6.58
3 SRR . Tig 0.63 - . B B
4 O R 2Tk - 1.44 - - -
5 LR LTk - 0.62 - 0.76 -
6 2-ZHE-THR,1,2,3-15 = g 0.62 0.23 - 0.14 -
7 WA T - - 0.12 - -
8 A% -1, 7- " fiil-6-JR IR ! g - - 0.09 - -
9 5, 7-F 7 KR g - - 0.10 - -
10 Ham =g - - 0.81 - -
11 1EC R LT - - - 2.04 -
12 PR .1 0.29 - - 0.06 -
13 3 L T RERIE b e R - - - - 0.02
14 FoS ke 2.1 - - - - 0.37
15 9-+/\Ifi R . Tig - - - - 0.52
16 SV R £ T - - - - 0.29
17 1,17 - XU 3E-2-2E R 27 - Bk T g - - - - 0.01
18 2,4-— HELORSL IR - - - - 0.06
19 2-FRILN R L. Tig 3.06 - . ) B
20 LR IR TG 0.32 - . } B

TE - FoR ARG
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H12e 3 AT LI, 5 A I K e SRS A il b R
T 63 P LAY, B Y 27 B BRI AW
20 ff, IRIALG YA 8 B, BRI S W0AT 8 s

FERNERR IS I LIRSS JOAS AT k2 B i 2
W5, 1 R HE P BRSBTS R 9, Rk
Yy J5e e B 3 e P D) 2 S ORI 7 A SRR A I Y R
WRES, Aq A R VERR RN 2R AL N & i B, Sn 41
AFRS 5 I, 33X T 2 SR PR 17 B 5 2 1 L ] 2%
JAER R I B A RE T 22 S 65 WY o AR T A e 1
., =R R BEOERG A (Zw 41 PRI T 1) 5
A, L PR T R 2 AR ) FLABLAT B8 20 8 1) i 017 i T K
R R B R oM TR ARG TR

o SRR I SR v Y KUK SRR R, O 2,3
Tl R R AR R O R B Y
JBto LMEAEAS A WELH b AR &5 o fieimy , TR KOl R
AR AL AP g B AR 1O, Ak, Zw 4 Sn 21
LN B AR O B B, R OB AT AT K
R R AE R AT, S AT AT H A, A BT
TGRS S el (EL:  ARDOE T HAd & A, =T K
W J I R AL (Zw 1) e WA 5 i s, B 278
BRI K AT BT 8038 KD T A TR o 7 A 5k
il SR A J5L DR RT RE 2 T R B A AN [ A o AT
FE KB 2,37 REAE R B SCFF201 A& 41 (Se
2 ) =T A K T SR A (Zw 2H) B RH X 5 B B
2,3- T AR B A R G AR IR A L S5 1), A A
H ol R AR T E A AR AR R AR 32 IO R
0 B S A Ak SR A7 DA R MRS i [ Y i 7 1T (nicotin-
amide adenine dinucleotide phosphate, NADPH) [ 3 Z,
P s 15T D A9 D 3 D P T A 52 g 42431,

ERALE YR Z HA MR NAE A0k, A BT
e K e R R R E B . AR A KB IR A
B AMIE 5 Gong SR HIFFESE R 22 80K, Al g2
B R J5 A e 22 5 o LR CPRAE A 4P o e B
Z, FE N SRR s FLIR 1R R LR
HATRAE YA 7ER R BEAR R sk HA —&
A7 L, T 7E Sn 41\ Se 2N Zw 20 P ARG HY i 5, 15
Sn 21 BITR 2K B 22 , 1t ] 126 18 FEL ] 2% Jll 6 R T B A —
EFEIE b BE fe PR S E 57 A AR TR TR ORI
AR I E R AE
2.5 AR E K e R RE il BT A

K R BT HBUE IR RAER R AR,
X SEFEAR S A FISELLR & & pH (B R & 145
WU, 76 pH (BN 4~7 I BIBRA R 2R G,
g P20, S RN E PN 4 R A3 4 FR .

H12E 4 Al R0, Sn 29 (35 5 AL AL A 522 5+,
Zw 35 fieE , Sn AUAS 0 5 AR, ST SC pH {EFIE
LR SRR 5 Zw 410 FBAS o S, TR AL

R4 AERBRETNER

Table 4 Sensory evaluation results of pitaya wine

Eivl| oF R H & HA S
Sc  14.20£0.36 25.20+0.01" 28.92+0.30¢ 7.44+0.31" 75.76+1.00°
Sk 15.07+0.40° 23.31£0.20 30.57+0.90' 8.19+0.06* 77.14x1.40°
Zw  17.57£0.30* 28.46+0.10* 33.94+1.00* 8.59+0.30* 88.55+1.20"
Aq 16.53+0.35" 25.48+0.20" 32.22+1.35% 8.39+0.36* 82.62+1.48"
Sn 13.30£0.26° 24.17£0.15° 26.37+1.01¢ 6.27+0.13¢ 70.10+1.00!

T < BN ) 5 B2 4L AP 7E i 35 122 52 (P<0.05) .

AW RER RER, 5ROEE R TEE.2,3-T
TR SRR A G, BUA b Zw IR R R K
Te S TR UL H W 2, B R, UM I, R

3 Zig

ACHIFFE LA TR IR | 2R 7 FEL A 2% gl M s 1 B AR
Wy FUREAT B R DR I 5 A I K I R Ry L L A3 BT A
[F) & P ¢ e T8 ) e TR R 1 R 7 A ) XU 9 o 1 22
o 5T R A L R P LT 2% Ak TR
BEFRE ) LA AT W = A R = TR 2,
TE—EFEEE_Fl/b T RS LT e T AL RE T RRAIR
MIFEIE o TERIR A HLIRIT T , = I K B G2 A L
TR it B AR LA 2, 8 B A B AT AT o 7 R TR T
A B E I G55 R B Fh 28 AR & ok R
R S A ORI S T A A TR
BV SR, =R AT I K e SR 0 Ok
AR, PR A o PRI 1) FH TR G T B | A LB 2%
JEHE R B R ) LT R B G i I Yy U S ks
T TG BT, SRy K e SR it JB 4 R T A A
HERL =K
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