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WREE T 240, R BB VR BRI K SR S0 o 135 R M XRS5 SRR, 40 B8 0 ikt — k7 7 IR B
DBS-1, Z%5w NBERERE (Pichia manshurica) , W {EpH 3.0, ZWEAAF58% . WEFE18 °Brix2c 4 Nkl ith
AR KB BB R IR L2 IR 22 °Brix. ¥)UApH 4.5, R EA4%. JRELLH] (SY:DBS-1) 1:1.
TEMMRAL SR, R L BRI HONS.5%, BB N95.5% o TR BH A& I K e SR SRV 3 6 52 HR A SR ik XUk
Jis 208 OCEEYE R R (SIS EME (odor activity value, OAV) =1) 3 HERIEFERER B ZIEAHLL, TR K
T I B 2SR, SRR S i B N82.4% . 47.6%. 37.7%, TIRZMG. ¥, KOsk
T AR R (FIOAVTH i, Y R XU 18] T 8] 1 184 5
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Isolation and Identification of Yeasts from Pitaya Wine and Optimization of Mixed-Strain Fermentation Technology

SHEN Kaiwei', WANG Xueli', ZHANG Xuyi', MU Bo?, QIU Shuyi'*
(1. School of Liquor and Food Engineering, Guizhou University, Guiyang 550025, China;
2. Guizhou Academy of Testing and Analysis, Guiyang 550013, China)

Abstract: To address the issue of insufficient flavor complexity in pitaya wine fermented with pure Saccharomyces
cerevisiae, non-Saccharomyces were isolated and screened from naturally fermented pitaya wine in this study.
Strains characterized by prominent aroma production and weak alcoholic pungency were selected via sensory
olfactory evaluation, followed by identification through morphological observation and molecular biological
techniques. Their stress tolerance properties were further assessed, and mixed-strain fermentation combining
the screened strain with S. cerevisiae SY was performed to brew pitaya wine. The mixed-culture fermentation
parameters were optimized using single-factor tests coupled with orthogonal experiments, and volatile flavor
compounds in pitaya wines produced by single-strain and mixed-strain fermentation were systematically analyzed.
The results revealed that an aroma-enhancing yeast strain, designated DBS-1, was isolated and identified as
Pichia manshurica. This strain displayed favorable growth performance under the conditions of pH 3.0, 8%
ethanol concentration and 18 °Brix initial sugar content. The optimal fermentation conditions for pitaya wine were
determined as follows: initial sugar content of 22 °Brix, initial pH of 4.5, inoculum of 4%, and a mixing ratio of
SY to DBS-1 of 1:1. Under these optimized conditions, the resulting pitaya wine attained an alcohol content of 8.5% and
a high sensory evaluation score of 95.5. A total of 45 volatile flavor compounds were identified in the mixed-fermentation
pitaya wine, among which 20 compounds were classified as key volatile components (odor activity value (OAV) > 1).

Compared with pure S. cerevisiae fermentation, mixed-strain fermentation increased the total contents of esters, acids and
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alcohols by 82.4%, 47.6% and 37.7%, respectively. Furthermore, it elevated the OAVs of key aroma compounds including
ethyl hexanoate, octanoic acid and phenylethanol, thereby effectively improving the overall flavor balance and sensory
quality of pitaya wine.

Keywords: pitaya wine; non-Saccharomyces; mixed-strain fermentation; process optimization; flavor
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KT (Hylocereus undulatus) J& T4l A BRF K5,
B rEr T WS SN S X R . KRR E A& L2
K. HEREEE R, BAHUAML. PR, RPN
5O M RS TR KO SR R IN T A, SRy
b, RIEZ BN WA, R FL & R A BT
P BN

SR 2 DA B 2 DA AN ) 6 K R BT O R
28 4 8 B 43 R T TR A T R PR R I L0k R LI
P BE B B o K B AP R OE A OGS . TR A A B
(Saccharomyces cerevisiae) NI 72, (HILAH™
Yo —, B i R T KRR [R] 5 A0 SR R T
AR B IR, SR TR R E R T
B P2 SRR, Bl R e o DL s il R B #21Y. H
BT, TSR T S R T ) I TR I BE 3 A 4 B R
BEfE (Pichia) « 4LBEREE (Candida)  PUREEREE
(Hanseniaspora) v '&4ifBEE (Kluyveromyces) 4
B EEE (Torulaspora) 25, XHEEMAZ B HE
Fi KRR S AR, S KO R B
FOEE PR SR T AR R AR AR B R A, {HE
T K S A I P TR R A AR

AT CA E AR R B IR K e 5 R O TR o B AR R
Wl R, I B R TRV Bk A RO 2 HL SRR 55 Y TR
e, BETEEFES S TEYF KT SR, HFHH
LRGP BEEAT IR A R ) 25 KO R A, i B R R
R & IR R X IR & R L 2% AT, IR
FH 002 [ A BRI 25 A A - 7% Cheadspace solid-
phase microextraction coupled with gas chromatography-
mass spectrometry, HS-SPME-GC-MS) 21 HH . IR
R KR IR N RIRYD BT, A O SR IR
B A TR TR AL ELR AR IR SRR S

1 Me5IEk

L1 MEHS R

L kR CRPE D) SR A BTN 48 B9 i A0 AR R
SRR AR =D L =B S R S Py 4 A AN )4
AR KOS e R T2, KRR E25~30 C,
REENFIAIT d, ZadJEJEHIAS,  H ot 4 B mE A e Hi ik
VAN B ORI 5t BRINIERESY 2 BiEER)
A IR A ] .

FrER (&80 Ll ZR S S I A BR A 7D
RIKHE (30 000 Urg)  HEHAMEREREA IR AR 2-
BEFRAE L oK OBE (BN tika) | BRI ZHDNA
FRBAAE AR EREREARAT]: Tag Plusf. %K
G Me4E=U N (polymerase chain reaction, PCR) Buffer
ETAMTE (BB BRBERAF.

Tt R HUR R 2 8 (yeast extract peptone dextrose,
YPD) £;7#3E: H&H#20.0 ¢/L. FHE20.0 g/L. R
$710.0 g/L. YPD[EAR:FRFE: FEYPDWAKR: FRFEE N
20.0 g/LIAETHERY . 121 C a5 7575 K 1£120 min.
12 5

8890-7000E = B PU F AT U HH o il - B AL (P2 %%
SPME Arrow % 4 Jfi [ s 27 4 Sk . 260 W 309P ff 3
(60 mX250 yum, 0.25 ym) ) ZFEEREFE (BED)
HIRAF; LSSORWHEE.OHL g A A & ALK
AW AF; DMIL LEDfE B RO RME kR EM
4 (L) REAMWRAF; PAL-1EHE A B HroLAX
ATAGO (Z#) H[E4rAF; Multiskan SkyHigh4= )
BEtni  FEER KRB A T]; Countstar BioLab4f it it
B REEEEYRHECAR AR .
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1.3 Tk
1.3.1 Wbk Bk

HU100 mL [ 88 % 9 1) K 0 5 SRR 5t #2 A 250 mL
YPDW A R, T28 °C. 180 r/minZkff T & 41 5%
24 W' KR AR S RO IR H J0 T A FE R K H IR 10 £
B BEAR R B 2510, JEHL100 pLABEBE 107,
107°, 10 M 514 TYPDEMfA S 97 3% 1, T
28 CHrE 7748 ho MR R LARHE, Pk A 7
Baifh2~3K, HEBWRMMIES—. RAHREE
VI3 Ak B BRI . bR 5 PR
PRVETIE W, 550%E il RS, T —80 CHA
TRAFo
132 HEHEE

TR IEL: W R T A 1 B bR 4P 22 Y PD [ f 85
FRdk, T28 ClHIER;F48 he M8 (B EEE SIS %
SETFMY U, WL REE IR Hith, RiEES
SR, PSS, PRECRTETE, G AR B R K & R A
T ol D S i o 5 N R ST 1 K A DLV -3 AR
R A B H 2 7 5K

DFHEYF L YR RERER: K 2L DNASR BUA 7 &
Vi B FHE U DNA, DL E R ZHDNA S BAR , fd
5#INL1 (5'-GCATATCAATAAGCGGAGGAAAAG-3")
MINL4 (5'-GGTCCGTGTTTCAAGACGG-3") ¥ MF% &}
#26S rDNA D1/D2[X J¥41]. PCRY #ifk &R (25 uL) :
10X PCR Buffer 12.5 pL. dNTPIE&% (10 mmol/L)
0.5 uL. Tag Plus DNAEAEE (5 U/ul) 0.2 pL = FIF
5% (10 umol/L) #%1.0 pL. DNAMHK (50 ng/pL)
1.0 uL, /K (ddH,0) #h2 %25 uL. PCRY 4
fF: 95 CHIASHES min; 94 CAPE30s, 57 ‘CiBK30 s,
72 CHEAH90 s, HIONMEINE, 72 CALEA10 min,
P HI126S TDNAFFI Wik 24 TAEY TR (L)
JBe A A R 22w kAT X, A 45 R B AL = NCBIY
GenBank 345 e h #E47BLASTEL X, T # [F V5 55 & 1
BHFH|, LClustalXZ H X5, KAIMEGA 7.0814
PARRHAEM i R AR E W o
133 FhFiml &

BRSPS B R BREN 0.5 g A R VRS B BF S kT
¥, IIAFI100 mL 5% #FEEwR T, T30 C.
180 r/minZ&fF FiE4L10~15 min. i )5 18 F 40 - oA
T 52 B FRM P AN, S IR IA 1 X 10" Av/mL B
OD 00 o TELIZ F0. 8, B SRAT BRI B BRI P

AR TR I BERR 9 K DRIER I B R 42 B T Y PD [ 14
BIRAE, T28 CHp B4 h, HELEZYPDRAE: I
Hrb28 'C. 180 r/minkE 3524 h, | 40 E AU I 41

H i B %51 X 10" AN/mL H.ODyyp ,, fEL 75 £10.8FF,  BIE1FE
PRSP % B ) o Y
1.3.4 G bR bR AR il 42

W I 1245 2 1) FE BRI BE BEAR 9 (1 X 10™4NmL) 4%
2% (VIV) [EEF R 2 YPDE R A, F28 C4 1
THEFR48 h, HAMRIRERE2 hEOREIIE . LAJCTE Y PDYR 455
FRIEAE N AR IR, W ERE S FIODgg o fH,  LARE IR [H]
IREALRR, ODggg o (B RARKR, 22 ] B A 11 A A T 28
135 sz ses

P AR TR B B A T WR2% VIV iR R B
R F AR CEEARASE (00 2% 4% 6% 8%
10%+ 12%) « ANFEPIGEpHE (2.0, 2.5, 3.0, 3.5,
4.0, 4.5, 5.00 KAFVIAREREL (6. 10, 14, 18, 22,
26+ 30 °Brix) fYPDyfAR; =&, +28 C. 180 r/min
3524 hjm, IEODgg ol 5 SEIE B MO AN R £ 1%
WA VTG pHAE KA AEE E i 52 7
13.6  KJu R %

KRR PR RE. BHG . TR
ARV ) SN 3 =X b e o 7 = SR RS i Sk
M SRR, SRR IN0.1 g/kg M HTIR LR,
H IS glkgft RIch, T55 CHEBEAM FKM2 hLlF
R . WS, {3 U AT RE B I ORI
22 °Brix, HIATEEREICK RitpHIE T 245, BG4
ELIRARH (65 °C. 30min) , AHEJG T4 CAME.

K T I ) R AL B A IR K R R THIER 2
25 CJg, #Ma% (VIV) BIREEERF, 128 CHrER:
F£7d, 5000 t/minE 0210 min )5 {558 T4 “CUKAE %
137 RiEKE T2

R RABERRIE, RIRCEREM S
(1% 2%~ 3%~ 4% 5%)  BRIEEELES 35 FR I R £
BERPELG) (1:1. 1:1.50 1:2. 1:2.5, 1:3) | WIGAHERE
(164 18, 20. 22. 24 °Brix) . #J4pHIH (3.5, 4.0,
4.5, 5.0, 5.5 SO G 2 BEARAR > B R S )
AL

EAS R MR AR 45 A, LA ah b R
(4) . ¥ltEpHIE (B) AR (C) LLRIRH Ll
(D) MW, UREIE NI TRER, T4 %R
3KFLo(3Y) IEZ IS AT R I T 24k, IEAZ IR 50 N &
Y S IEIP
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Table 1  Factors and levels in orthogonal experimental design for
optimization of fermentation process conditions
ESES
IKF ey . o e .
AVGERE pyeon CipRbRe DIEBHD
1 20 4.0 3 1.0:1.0
22 4.5 4 1.0:1.5
3 24 5.0 5 1.0:2.0

1.3.8  HRALTRFREIM

LIEEARF B HINE: ZIEGB/T 15038—2006 (Hi
N, RE@EH ) .
139  JEETN

JEH1044 Tl (2% B it F N O 2H R B VR AN VAL
ZHHGB/T 15038—2006 1P 734U, M8 1 ¥ i
FEL AR BRI 4 T T 00 K SR SR B
BHTECE VY, 901005, BCEPENARE L2,

#2 RIEHHEEIE T 5 b

Table2  Sensory evaluation criteria for pitaya wine
BUH G fED PrUT bRt oY
WL, BIHEY 16~20
P J P T WAL, FEARE 11~15
(20D WAL, R 6~10
MELL G, AT 1~5
WAREE)E, A Wh i 21~30
e BEFIG R, TT5k 11~20
G0 FH—, LSk 610
AR, HRK 1~5
T IS/ S 21~30
F (30 WAL, AMEZEAN 11~20
R MM, 2IETE ARk 6~10
Sl S S SURT 1~5
K73 PR 15~20
JURPE (20) EARA A, S — A 8~14
TARA IR, JRTEA R 1~7

1.3.10  FER M AR 5 I

K FIHS-SPME-GC-MS ¥l 5 . b & P 4 5 V8 o A Pt
R4 2 ek R A 5

FEMTALEE . MEFFZECT mLAE S B T20 mLIi %
i, IIANT g NaCIF10 L N FRY2-3E/E (10 ug/mL)

HS-SPMEZA: #RIG IR BR 41 4E L AE AT E T
250 ‘C A5 min. FEAJE A 4ESLAE AT, T
50 ‘CTHA¥AHX30 min, PEJ5#E250 C F#WS min, 34T
GC-MS4#7 .

GC%fF: 260W309Pth i (60 mX250 um,
0.25 um), A7FE, BRI, iUE1.0 mL/min.
TP TR 26 WG IR ES0 CLR%F] min, A3 ‘C/min
FH4220 °C, {5485 min, SIZ(THE63 min.

MSZ%&HEN: PR EE, HTFRETO eV, BT
PR 250 C, B AR IR E280 °C, DYARAT IR
150 °C, s FEm/z 30~350.

SEMEE RSN SRAAINIST 20504R FEfe %, FF HLITAD

JERTI0% AT M HTs R AR T 2 & HT .

FSIGEM Codor activity value, OAV) F-T1FNME A
PE R 7 RERE i & SR DT B, B A S IR &
HHSE PR IR S A RREZ . KFOAV = 14T i
B N RBEHE R R, SR 0 B i P B Ak JRUR
HRETR, OAV<IFRIRZW T EEAR KU 1) TTRRE /N o
1.4 B 5500

K Excel 202240 FEE4fE, KA SPSS 25147 i # 1%
J3#t, M OriginPro 2025844

2 RS540

2.1 RIS S Al S e A

N SR R B 210 Kl R SR v 4 B Al A T RIS 3R B
¥k, 4> 5195 ADBS-1. DBS-2. DBS-3, ifiid M [@iE Kk
L #DBS-2. DBS-3 W] & ZEF0k, HHEDBS-14 {1
HILCEER, W0 A WiDBS- 1y BRI % BE .

WRDBS-10 7% 4l S mELA. BFR, HWikE
WA, ANEWH. RImEE B RS W%
K. MM EINETEERIY, w0, FARRH
R . SRR T 0 FAEY e, HT26S tDNAJTS
PRGKEWWEICHR, ZEERTT YIS # R AR B)
(Pichia manshurica) IR EHRDNA T 51 AHLLE: H99%,
RT3, BGRARRh. FH, 458 ESRHE, B
PEDBS-1%5 52 N LR FRIERE (Pichia manshurica) .

C 1()0 Pichia manshurica IFO 10726 (NG 055078.1)
DBS 1
Plchla deserticola NRRLY-12918 (NG 055106.1 )
26 100 Pichia ethanolica NRRLY-12615 (NG 055105.1)
Pichia garamae CBS 10758 (NG 035078.1)
- Picha mentvanfacins NRRLY-2026 (NG 243990,

Pichia chibodasensis NBRC 111569 (NG 243990.1 )
WE’whm californica CBS 989 (NG 055093.1)
Pichia kurtzmaniana JCM 36238 (NG 243990.1 )

Pichia thaimueangensis ATCCMYA-4468 (NG 243990.1 )
Pichia exigua NRRL Y-10920 (NG 243990.1 )

—_—

0.01

Fl1 RIFDBS-1IMRHIES (A) . 4UUBZ (x1000) (B) '5hk
1265 rDNAFSIMRFE R T (C)
Fig.1  Colony morphology (A), cell morphology (x1 000) (B) and
phylogenetic tree based on 26S rDNA sequences (C) of strain DBS-1



¢ 0%

2026, Vol.45, No.05 69

22 kR ARDBS-11 A K i 4k

HHER2AT AT, 0~6 hAIEATIH: 6~36 hAX UK
1, 16~28 h ODygp o HZERFFE0.8~1.22[H]; 36~64 h
NFGEN:; 64~72 WNFET W, ODgg anff HEBL/INE
T, FERBTRFRERSETRR, REEYH
B, PEHLERANMIE T S TG A, PR
EEHRA . Rk, PR IR RN 16~28 hifk AT
b

1.4 W\H

T T T T T T T T 1
0 8 16 24 32 40 48 56 64 72
Fr R 1)/h
2 HFkDBS-1/E K 2k
Fig.2  Growth curve of strain DBS-1

23 BEPR 2
23.1  pH{HTN 1

A (A 40 4h p HAR X B AR DBS - 1 4 4 £ () 52 i 0
B3, MUIUEpHAE /2.0~ 4,555 Bl 3 IHAT . ODyggo um
HEWE EABEH, LY MEpHIE N4.5~5.00,
ODgop w B R TEFE1.0275 47, 32 W 1Z30 B O W1 pHAK
AT HEADBS- 14K . WFRED, 0Dy LT
0. 8 2 W 1 ik A K SZ B0 R 20 Rk, o B P T
i 52 ¥ 4 pHAE }3.0.

12
114
1.0
0.9

208
£07-

8 06-
0.5
0.4
0.3
0'2 T T T T T 1

20 25 30 35 40 45 50

pH

K3 WifipHALA A Bk DBS-1/L P bt (i
Fig.3  Effect of initial pH on the biomass of strain DBS-1

232 LB

B 4T, B CEARFR 5 BTE0% ~ 4% Y5 13
(FIH AN, ODggg ol 2 BT . 2 ZREARFA ST B IS
4%, ODggy oI U6 N %, HZ LEEAEFR 5 5015 8%
B, ODgoo B FF220.79. KL, B #R AN 52 2 B AR AR
HCH8 .

1.44
1.24
. 1.04
é 0.8
0.6+
0.4+

0.2+4

2 4 6 8 10 12
LEHARUY %

P4 ZRHARUY BONRIRRDBS-17E: 4 55w
Fig. 4  Effect of ethanol volume fraction on the biomass of strain DBS-1
233 FERIWN AR
i EIST A, B BE I AE6~10 °Brix i [ N 1
m, ODgq nmﬁ%iﬂ%%‘ H é*ﬁgﬁ:ﬁ 10 OBI‘iXEﬂ‘ ’
ODy nm’fﬁ%ﬁﬁ‘l: e, pEFEF = 2118 °Brixif, ODgo0 1
EFEE0.76. KUk, WEARATI 5205 N 18 °Brix.

1.24

(=}

0.2

6 810 12 14 16 18 20 22 24 26 28 30
W F2£/°Brix
el 5 bl R RDBS- 184 H i) 30
Fig.5  Effect of sugar content on biomass of strain DBS-1
2.4 L0 KRR R B T2 A B R R 4
241 YIUGKERERIAE
H 6T A, BEAE WI4ABE R AE16~24 °BrixjiH A i)
o, BE VR R CERARR > B BT A T R
B HYIUERERE 22 °Brixhf, BEED &k LB H
BEEI R EAE, 2 HIN86.870 7.5%, IR HESE,
FE I BN PR BB AU S PR RE AR, BE S RO R R AL
NCWE, e A TR R, SRR
AR TR g5 b, HhE SHERI UGB 22 °Brix.

10 - L EAARF M EL -100
9| - EEITIr b a b
gl ¢ c a <80
®
= b
& 6
=5
Xy
it
E
2
1
0
16 18 20 22 24
WILHHEE/°Brix

NEFRNFAFIREREE (P<0.05) o E7~9[H.
6 WU RS K e Y LI SR TR 5 B R VT 03 1R 5
Fig. 6  Effect of initial sugar content on alcohol content and sensory
score of pitaya wine
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242 WIGGEpHIE M E

7RI %0, BEE VI EpHAE (E3.5~5. 570 Bl 3 (1 3
n, BREVE S K BRI B BT s R R R
P UWILEpHIE 450, BT K SRR S Bk
Pl EE, 28I N87.18%r. 7.3%, HIJERKTAESR:, pHIH
T B G R 2 ) e BRSO R, i LA
BB/, g5 b, HE YIS pHE 4.5

Or memkpsnm 1'%
9_+%
8 c 2 ¢ 180
g7 ¢ b
6 5
s
24
& 3
N,
1
0

35 4.0 4.5 5.0 5.5
whfipH

Pl 7 BIARpHATXS K JE U UL SIRER B0 805 1% 5 VP53 IR
Fig.7  Effects of initial pH on alcohol content and sensory score of
pitaya wine

243 EMENHE

B I8 1, B M &AL 1%~ 5% Ja [ P 3G n,
T VR K QB B BT T REES . Y
M ENA% IS, B VS K& SRR AR5 B8 IE B B e
B, 4373 N88.26% . 8.3%. HIFINAIAER, Hfh R
SRR REEEBE . RS, FEHEAR
BRI, MR RS SRR R A E R, M
T A0 T B A R B 1 5 S PRV R, T R 5 B BR i
FRENTET I, BARE T ZERE R gk, W
MR N4% .

10 w2, B AT 1100

9F —EE IS b a

d z ¢

8t f/r/\' 180
g7t 0
%6— i (60 &
= <L d m}
= € =
§4— 140 &
N3P

2k 120

1

0

AR %

P8 HeRins KRS CIRER TS B IR P 5y (¥ W
Fig. 8  Effects of inoculation amount on alcohol content and sensory
score of pitaya wine

244 R IR E

HEORT AL, IR H 1.0 150, EEVRY K& 4
B AR AN > B R B el 0 N87.295 . 8.1%, FLJ&
AT REAS, BREERE S ELad i, 4T 0w B o R AR it

7, 99 AR B R R P A AR A, L AR R
BREAT R E TR 5 A SN, IHIERE R R, PR
PR R 2R b, W R IR B LN 1.0: 15,

—_

r mm LIRS H 100

0

9+ a — I

8 80
S
=7
ﬁ 6 60 &2
5 o
= -
= 4 40 X
33

2 20

1

0

0
1.0:1.0 1.0:1.5 1.0:2.0 1.0:2.5 1.0:3.0
TR L]

9 TRATELBIN R YL SRER B 5 B S I TR 5 (R
Fig. 9  Effects of mixed strain ratios on alcohol content and sensory
score of pitaya wine

2.5 RIERF K L2 %A IE SSRGS 45
1E BRI 45 R FEAE B, DURE PR NrEi 4R
bR, LAWIUEHERZ (4D, HldGpHIE (B) , AR (O
LARE ] (D) MR, #EAT4H 23K IEAZ R
%, KRR K T2 IERZ R4 R 5 70 Hr
WA3, T5ZE T A4,
#3 KRR T2 A S I A

Table 3  Results of orthogonal experiments for optimizing the
fermentation process conditions of pitaya wine

[ A B C D JRE P
1 1 1 1 1 84.2
2 1 2 3 2 87.8
3 1 3 2 3 82.7
4 2 1 3 3 78.7
5 2 2 2 1 95.5
6 2 3 1 2 913
7 3 1 2 2 86.9
8 3 2 1 3 86.8
9 3 3 3 1 89.0

Ki 25470 24980 26230  268.70
K 26550  270.10  265.10  266.00
Ks 26270 263.00  255.50  248.20
ki 84.90 83.27 87.43 89.57
k 88.50 90.03 88.37 88.67
ks 87.57 87.67 85.17 82.73
R 3.60 6.77 227 6.83

M3, HIRMERIA, &K F0 K R
PE43 (0 R M U 9 VR 1 L A5 > Wi pHAE > W06 B > 2
Pt MRABKAERIRAN, B E SR T2 HE N
A,B,C,D,, HEITEIEZZ RS, RIYIEHEE22 °Brix. ¥lih
pH 4.5, HFE4%. RELFI1.0:1.0. HLEMET, Rl
CIEARRA T BUONB.5%, [ REVF4r N95.5%r . HHERAW] AN,
WILAWEEE . WIdApHAA . HFhE . TR s K e A Il
BB s R R (P<<0.01)
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Table 4  Analysis of variance for orthogonal experiment results

HE wz=rrm A\ B Fi PlE B

A 62.792 2 31.396 35409  0.0099 ok

B 211.503 2 105.751 119269  0.008 6 o

C 49.479 2 24739 27.901  0.009 2 ok

D 247276 2 123.638  139.442  0.008 1 o
wZE 15960 18 0.887

VE: PR (P<0.01) .

2.6 KO FE R A R T 53 A

K FAHS-SPME-GC-MS X} B 1 e R 5 . R VP e 1
SHEWERBER (101 WA KK TR ¥ Rk v
WA B P EAT I, 25 RNES R, kil 555
VERMEACE YD, BB R B SR I 4450 45 K 1L &
Wy, GFER24MEEIE. OFMRS. 6FTEESS . 3MEZE. 3FP
FAEF 2P AN, TR B R B LA 45 R R M
WY, BRE22MERSE. TR, 7RISR, 3R
F AR EI, 2R AR A AT IR R M R
3450 . TR VA R TR ALl T RV (1 4 1 A Do ol A
JE (1 066.98 mg/L) %3 m T X4 (696.26 mg/L)
(P<0.05) .

A5 KR Y R A Ay B

Table 5  Volatile flavor compound contents in pitaya wine
JRERE/ (mg/L)

R i FEREA AR
1 TR B 2244027 48240.18°
2 1,5- - 1- )R HE-4-COREE TRERE - 0374003 0.46£0.03°
3 FHER-2-H B 037£0.05°  0.3540.03"
4 KETRLTE 15.68+£0.24"  27.65+1.16"
5 KR 0.5140.04 —
6 BR-2-FETH — 1.2440.06
7 b A 107.624+2.65"  153.98+2.96"
8 HER 16.69+£3.26"  17.78+1.14"
9 9-Z IR LT 3375+842°  81.84+3.3¢"
10 KAl 2 e 1025+0.3°  15.65+137°
11 LR 5.25+0.52 —
12 SR A LI 0.18£0.06'  0.2440.05"
13 FIR OB 0.23£0.03 —
14 R PR 2T 0.4240.02 —
15 KA 2T 6.8420.90"  9.96+0.69"
16 OFg-2-H AT 0.37+0.06'  0.61£0.01°
17 oI 3024009 10.82+0.34°
18 2-J2dk-4-HAEL R RR R 234£022"  4554+0.12°
19 FR T — 0.67+0.09
20 T8 0.68+£0.03"  1.374+0.11°
21 THARER 2.1 1.99+0.11°  1.97+0.04'
22 RSB 22142048 476+0.76"
23 FRC 101.68+2.17"  233.94£7.66"
24 2-FE-5- SR 2R TP R 0.1140.01 —
25 WS E R 2B — 0.5740.09
26 BB =5 T i 0.894+0.09  1.36+0.09"
27 LRI 5214049 7.10£0.74°
UN7E 318.89420.54" 581.69+21.08"

Hies

28 9-ZIH TR 1.4140.08°  2.3440.09°
29 L 13294036"  20.51+3.22°
30 KW — 0.14£0.02
31 - AR — 0.7740.18
32 2-FECR 0.64£0.06 —
33 B 52840.16"  7.4740.08"
34 R 13.64£0.73"  19.20%1.09"
35 FTR 0.50£0.06"  0.86%0.16"

Nt 3476+145  51.29+4.84°
36 3-FSE-1- R — 0.1640.01
37 23- T 2404020°  12.54+1.80"
38 2T — 0.37£0.02
39 34-HUER IR — 0.2040.01
40 B 3530 T 028+0.06"  0.3240.09"
41 BT 1.624£0.17°  1.04£0.29°
42 il 1.574031 —
43 A 109.2348.95" 144134233
44 R-(-)-1.2-§ 0.2040.03 —

Nt 115.304£9.72°  158.76+4.55
45 24- T B 3.99£0.14"  6.11£0.10"
46 2-FAIE-A- T — 2.8540.29
47 B 4Q-WEIE K- 2-HEERE 0.04£0.02 —
48 EEIAR — 0.38+0.01
49 5- L B2 HVR - 2R 5.8040.18 —

Nt 9.83+0.34°  9.34+0.40°
50 RS 0914£0.03  1.2240.05"
51 - bugii-> il — 2.6840.32
52 13-W(1,1- = 2 3E)- K 0.11£0.03*  0.17£0.05°
53 2,3- A HE I 091£0.04"  3.64%0.16"
Mt 19340100 7.710.58°
54 \ el 126.874+11.51° 110.73+10.85°

88.68+3.29" 147.46+33.86"
215.55+14.80" 258.19+44.71°
it 696.26+37.23" 1 066.98+76.16"

55 ME s mps s TR

\

=

[ca3

e TN FRIARRORZREE (P<0.05) ; —AKfath. FH.

s 21 J A SRV IR 1) B A R Ay, TR R 4
HHE. BRESEEEY. IBEHRES R W R A
DU H 22 R R 24 R0 G 2P0 57 o TR T R T 4L R TR 2R T
JR B 9581.69 me/L, HxfE4] (318.89 mg/L) 2
B 182.4%. Hh, BEKMACTK OB, ¥R OB,
9-ZIRHIR LM & By E 172.6. 1.3, L.Afk, nE5HR
R, FHE, USRI L EH R BRI,
Yo i R m I 1 B AR AR R R R R BR A A K B
TR, I o il =i YRR S A U, 5 R I BE TR AR
P FEEF, 5 A e R . 15

FRRWR EERIE T KRA Y, EEMREN R
AT SR i A R A, BRI E TR N
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- WFsEdiRY -

P 25 10 A B AT PR C . TR B R T S BB R T ARG W
THRPANG PR W I . TR B R TR 2E P R K I A TR
WRENS51.29 mg/L, BHHRA (34.76 mg/L) w7
47.6%, M, ZEER5 B & 43 i L5.28 mg/L
513.64 mg/LEE#REE7.47 mg/L519.20 mg/L
(P<0.05) , ¥R5XMRVYE T HREMETR, 2
BIAE AL AL ALy, REEE CERZEE. %
B 2L TE) A BRI 5 B I 56 i 420

BE W 0T A R AW R Bk, EER S KA
WRCY . VR R IS AT RS AR HE 7 R 6 R 24
JoE o T R R I AL v B SR o e o R R B 158,76 mg/L,
BHRA (115.30 mg/L) BERET T737.7% (P<
0.05) , He, RARMEIREHL109.23 mg/LItmE
144.13 mg/L, ¥G/132% . 2K BE MR R e 3 B I
K, HERYFATERIO%LL L, e R
TR Iy AR WP RR N, ARERINEERE (O HRREE
BEED SRR FE BER A R I T AR S L- 2K T & R A 14
B AR O B A S R 277 T S R L
FrER,

HR6T 41, KR RKY R (OAV=1)

F23%0, FRRIE . TR R P A 0GB R XK ) 5
BIF20%0, TR KB PR . RO L.
FEROTE. BRLTE. CROBE XY R IOAV
PR ERE, PO OEEOAV 60442 = %2 164,
RMERBEWES S EEMMEIMZEOMRD. F
% TR FI 2318 L BEOAV 43 3l H1524.12 5882, 1342 &
1 205.8851 262.13, & yn] & 2 198 I 1) R A& .
A SWE, RIFEARRE. BEER, SeEXRER.
FRRRIEEE. KL OBEHOAVIE & Wt — 2 F &
TREFEZK, HRF KRR B i 2 A&
W7 R R o Hh E IR . SR IO AV &R B K % )5 73 il
H4.55. 40.6248 = £ 6.40. 57.46, NEAEKTE TR AN
e E L, SHRAERFMREAN, I T RIREH
FEPY L 2R 2R KR R R A DR T, HOAV
H1193.682 7 £255.45, B W68 7 Rl KB IE R,
e Al VR B R T K O SR SRR R 2 A -4 L
Ky WO 5 2- T B X 3 Fh OC B4 & M R 5
W SR A M A S A AR AR, P
B TR ROk A 44 DT A, TEHRER ZBROAV i
3.98FF MK 23.04, W T IRIEE X AR FHE. 25 F,
FRBCT W R B, TR K B AT A 0 5 R XU,
PET T I U RO (P A Sk SR R R A
e AEAIEE IR &R A B X .

6 KRERUNER VLA PIMOAV

Table 6  OAVs of volatile compounds in pitaya wine

5 S et 0Av
e FHET ook " A v
1 il WISk 0.87 2574031 5.54+021°
) KRR R, BER BBLE 015555 1007811540 177761746
3 KWl EHABRSAEMEEST 00555 9204072 -

4 KRORE  BE RUASEEE 0122 8821312172 12621342426
5 AHRCE  AE. BE. IR 04 41714815 44454285
6 LRLE KIESHAERE 0.257 2043+2.02 -

7 BT KOFRERRE 00019 221.054+10.53 —

8 IRHERCE B, BE 20 3404045 4984035
9 CERTETH  FUERAEERSE 0.032 1156188 19.06+031°
10 ML KINESHAERE 0.005  604.00+1821° 2164.00+68.4'
11 THLE WEHE. BHE 0377 1804008  3.63£029"
12 R JUF TSR 0.5 3984022 3.042008
13 ERRIE KNFEARRE 0.07 31574686 68.05£10.86'
4 ERLE KINES A RE 0194 5241241118 1205.88439.48°
15 BRI KEEIRRE 05 10424098 1420148
16 %R PRI, ROULFSEER 013 4062512 57461062
17 43 TR R EBAE 30 4554024 6.40%0.36"
18 2TE WIRE. B, Bk 0058 - 6.3840.34
19 FFE BEORE. MR E 0 0062 26102274 16774468
20 KR YRIE. &% 056423 193.60£1586  25545+4.13"
2 Z'ﬁaii'g;m . OMER THE 0516 - 55202056
n o AR MER, BF. B 000084 - 45238+11.90
3 pi EECE, Bk 075089 1.21+0.04 1.62£007

304 i

AT TN T AR I T (1 O SR SR v 43 B S T H — Bk
FEEBERDBS-1, KA NRS T EMFHAREE
NI HREERE (Pichia manshurica) , W]{EpH 3.0, £
B LRI > #18% « WEIE 18 °Brix s 4F FAEK L. &
B R R SR AT IR A LR I 2k N MR
22 °Brix. #J4hpH 4.5, HEME4% REHLHI:1. 1
AL ZAE T, KRR AR HN8.5%, B E W
Ty N95.50) o TR T R K R RN 3L S5 2 A5 R E K
BRI, 200 SRR AL XA T (OAV=1) ¢ iR
TR RER RO IEAREL, BRI R RE S BB SR RE (Pichia
manshurica) (1:1) R KX R HEEL . KR
F. MR E R HIIENS2.4%. 47.6%. 37.7%,
O OHE. IR R IS5 B R KR A 5T 1)
OAV, TRTHWNHEL . HFESMARE LIEEFRE, 2
R R R SR TR G R K e R R T 11
A SRR 25 F AL 1 BRI Rl S R 4
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