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PRARBRIES, PUA AT eI | 30 2 E A T
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1.1 HREIRF
SRR B A, RIE DA
BRI 5 B UIOHE , A e 2 YR AT FRAS W 5 oK
LM, R4 LA 2 EGR A BRA 7 5 3% 08 AL S
PR, M BREZ8 A= IR FRA B 5 i 2135
NEHESRIE AL R R BOAR By A BR 2 7] 5 BB Y
H3 R %05 (Yeast extract peptone dextrose, YPD)
WA R FRIE | T ARG R A BR 2 ) 5 0 iR
PRARER T BB (Saccharomyces cerevisiae )2.137,]
RE AP O G (PR 5 GDMCC NO.
2.137),
12 UEF5RE
SW-CJ-2DF-I1 if i TAE & RN 2 2 s S 4
ARA RN 7] s PHM-53L 4 [ 805 R 28 7 K Wi,
WHLHT = BT 25 A BR A 7] s HFsafe—1500LC (A2)
AWzt i RS A R 7] 5 SB25-
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12DT 88 PIE VML, T W8 2 AR YR 0 45 PR
AT PTXO02L HL R A5k (et ) i P RHECA
RN F) s HWS-12 B HE A E R K 78 8, il — 1R
AN HBR A F] ;ZDI-3A [ ShHALEEIL, i
AR BRI A BR A 7] ; SPX-80B AE fL 5 3%
i, LI RSN AR A PR A Al ; Heracles Neo ##
P A 5, 35 Alpha MOS 23 7] ; Agilent
8890B “AH o1 i i Bk HH Y , Agilent Technologies
Inc,

1.3 RWAE

1.3.1 WEEEOETALTE  BUSSE — S R
52, KRR ZE S Y A AR K U143 A 5 mmx
5 mmx2 mm P F, SR R R ZE PR TR B G SR 2
PEATABAL B (121 °C, 15 min) . SEMHE il B ik 2
500 /L B OKBEZK , PR 1000 mL A9 55 VKB
K5 1000 g fiiRA, A KR AL RERET 28 C
FE R T~14 d, 5 B ERTRCPATREIE R B
15 AR R T T80 CHEIR IR VKARARAT 45T
132 WHREESESEAEEE RAMER
BE, B mL R B R B 2 107'~107,
A HC100 L 51 1A T inhr 2L B ia 15 5 5, 28
CHEIEIESR 48 h, PRI EERETRTE (ELAR 2~5
mm , FL 0BRGN, G ) T = X Rk 4l
b, s BB AR AR S (B RDE )
1.3.3 = EHBERE R

1.33.1 REWE KA E R T YPD WK
BIREE (0N 10%) ,28 °C, 180 r/min Ik %
Rigt 48 h, RETEN S MURE N @ 5
B S 56 28 19 — S 0 ) (GB/T  13868—2008), Hi
10 4 2 1SO 85862012 15 I PEHr 51 21 F i [
R TR .0~5 43 (Te—smEN ) 5 1y bl
(CLEFLRA) 1 0~5 43 (PG MBL) o, BEFER il
TR IATBE LAV P e fb 25 30 S min, T8 7K I8k 015247 et
1.3.3.2 WTEOW R/ Heracles Neo #TH3E
S TS IE AT, TR 15 mL FIRT 20 mL
T 23 HERER , 50 C V-4 10 min; (B35 4% 1 BAK a0
T A TR EE 200 °C; $EFE D3 & 10.0 mL/min;
WA BHR I 40.0 C; WG R 50 °C, LA 3 C/s i
RIHEZE 250 °C, FHEEHE] 21 s, Fodi Rt
110 s; Fedli RAEFAI 0.01 27, A% MXT-5

(10 mx180 wmx0.4 wm) Fl MXT-1701 (10 mx180
pmx0.4 wm ) B A%, it AroChembase %1
53 72 DT e R RAE 06 (FHABURE >85% ) , T e it il | PR
Y5 b EL e B

1.3.4  WHEWZPEE T 2% 5K KOS R B
Folp 1 3 R4 5 R AR pH (SO, A | LT A2 1 42
ik, pH N 3Z A% . A YPD ¥592 5409 pH
B4 2.0,4.0,6.0; 50, M52 ik 40 . AR YPD 55785
HHAY SO, BT E R 60, 180,300 me/L; = A i if
RIS . AN[E] YPD 15 3% 5 r i) o 4 0 o i vk
150,250,350 ¢/L; £ B8 355 . AN 7] YPD 3% 5%
Ferp Y BRI BON 3% ,6% ,9% ., % 10% (1A
TR BO RS, T 28 °C, 180 r/min }5 37 24 h, Il
7E ODgogu TH, KRR Z5F T AN ERV R HY YPD 35
FERAE 2 AR IR

135 A sE HETENEKREER T
YPD AR KRG IR (R FU3 40k 10%),28 °C, 180 v/
min K5 7% 2 d, K BERGE RN N SR R
oy AT ITS Wy, 514 1TS1 (5'-TCCGT
AGGTGAACCTGCGG-3") I ITS4 (5’ -TCCTCC
GCTTATTGATATGC-3") ¥4 ITS X1, PCR 7
J¥:94 °C 5 min;35 KGR (94 C 305,55 °C 30
$,72°C 1min);72 °C 10 min, MJF455HE2 BLAST
LEXF, R FH MEGA 1 #4 #4842 (Neighbor—Join-
ing) RGERK B

1.3.6  WHRAKIN =0 B R kiR
YPD WA SR I (R0 10%) , 7T 28 °C, 180
v/min S50F IR SR, B 3 h M ODgon 1H,
PiRS NI

1.3.7  HERVERSHT T B 2 B i B -F
B4y ok 3 4, Ho | AR R (CK) L 1 40
FEFER G B RE 2137, 1 2H 422 Ah 0 1k A0 e O T
¥k, T 28 CF &8 7~10 d, 18] 465 24 h i<
TCH 20 A ol 8 F5 15 30 g 2 R s SR TS [ A
THAE S B A i BRI T, I R R 1Y)
FERAE Y R R 5 mL RS 3] 20 mIL THZS 3
FEHLH, 80 CT %S ZEHL 40 min, K 50/30 wm DVB/
CAR/PDMS (Supelco) ZF- 4 3k 4 A S AE 1 rp | A
FHEEE N 250 °C, @ 5 min, (354514, L1 5 ¢/
min FHEZE 220 C(HEF 15 min) ;434 50 C, #F
FETT 20 N L T L R T R R . 220
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C; R IE 1240 °C, 8K He, FIH NIST 20
Wiley 11 %0 VT BC (AHLLRE>80% ) , F1 FH U T
TR — Ak H A R S8

1.3.8 HlbE LGt ot Ay
523 Y, HET] SPPS BM 25 Hk{E4MBF 4L, P<0.05
FIRESBE M Origin 2021 FAFLH,

2 #REHW
21 HREENBESHIHE

S TR E AR RS (107~107) 25 4 T8 25 1 5 1k
(B 1), Wk B 85 fz s v, 30 s 4lifk 71 #kal
PR (PRGN 5 1~71), B VLS % T A A2 B
[AIE (3.5~5.2 wm X 4.8~7.5 wm) ; B & ERAE R FL A
o JEHRIE NGRS, HAR 3 mm, fF A EEREE
BLAVRFAE
2.2 FEEMRVIGER

525 28 AV R BN O iR 71 Bk
PR BRI IEM , 2550 BoR 71 BRI BRAY S
SEATRAr IR A (] 2), T ik B E R 25 5 F
SART 6.5 5 & 12 ¥Rikbr (5510 5,6,7,20,
26,32,36,39,47,50,60,61 S Ekk), Hrh 50 5
PRI E e (B 3) 8 7.3 40, RIERFE
S BRSBTS R 2 T b ]
VEFRIE B 720 0] 5% e 7 A e G K SR A A6 7
WA WE 4 Fis, 50 SERIOEEE Bk R
L BRI ik 70% , B3 TR H bk
(P<0.05), 855 B A WS R #HIL5,7,32,
36,47,50 5T
23 FEEMREMER
2.3.1 pH fHM A2 M %8 R0 & B SE pH A
JLFER 3.6~4.5, 13 pH (EIREE 2P0 ek TE
WE s iR, pH H4 6 B, 5 5 18 Bk 1 A= K%
(ODgonn = 1.783) P T HAY 5 MR #K , H 6 BRI
ARG SR R A7, 4 pH 4 B, 50 5 56 bk
(ODgomn = 1.861) 2 2 (P<0.05) & T HE @
B (ODgoomn fH7E 1.555~1.755 JLFEIN ). >4 pH 2
B, 50 SRR IR B TP (ODgoow = 1.635) .
SRR, 5 T 50 5 BRI FRAE J1 28 H
232 SO, MiZZE  ERWEHA T, eSS
Jn—5E SO, WIS Ell P € LA KA il 24 0 A 1 A
FH RIS SO, ZEAM S A4 B AR K A # v 2 Xf

E1 JEMNIFRINESBALS BRERSHTER
Fig.1

and microscopic morphological feature diagram
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Fig.2 Normal distribution chart of overall aroma
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Fig.3 Boxplot of sensory scores for 12 bacterial strains
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Fig.4 Stack chart of the proportion of ultra—fast electronic nose fragrance producing ingredients of 12 strains

PR B P A AR 38 B — 2 1) TR S 20, 6 R PR R 1Y
SO, T 52 L&l 6 frzn, 78 B H i o 60 mg/L
I, 50 5 T K (ODgooun = 1.688) Fic e o 75 Ji F Vi i
J 180 mg/L i, itk 5,7,32,50 5 194 KR AL
T 36,47 SRk, MTERT SR 300 me/L I,

W oH 2
2.1 [ pH4
= pH6

1.8 F Ba

Ec E§ Cb

5 7 2 36 47 50 CK
e
TS

Strain number
H AR RE AR A Z [ B AT B 225 (P<0.05),
/NG FRAR AN AR R FLEAT B35 P2 5 (P<0.05)
E5 6kE¥kN pH EfZik

Fig.5 The pH value tolerance of six strains
233w sZE BERREARRGE R,

URIRAS W b A B TR ) I FERE 23, 2 W I
(EMP)&42 8% 1 707 B i B L AL 2 70 119

50 5 B RAT 44 Bz 155 (ODigoomn = 1.547) , 138 (P<
0.05) Pt T H & i K (ODggonn THTE 1.312~1.518 T
BN ) o ZEE0HT, 50 S AR E i EE SO, i 24
0

0.9%

ODunm
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0.3
Ca cp b

0.0
50 CK

[lhaes

Strain number
L AFRE FRARFA R4 2 AL A B 25 57 (P<0.05),
ARVNEG FEARRA N R b3 A M2 R (P<0.05)
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Fig.6 The SO, tolerance of six strains
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Wi 2215 5 B 32 B — 2 R R 6 bk
TR RR 4 2 TR A2 LR 7,6 MR TR RR B A KR I 2
Wit 75 8 2 R T B T A2 B ] b 50 45T
FRFE 250 mg/L 1 350 mg/L 2514 T 34 ) B 4%
U 19 A2 KR (ODegonmn M 2.703 F11 2.357) , Hivk 5
SRR (ODgoomn A 2.707 i1 2.390) 32 21| & 4 () 310 1
YEHBE KT 50 5 bk, R 8 2 (P<0.05) LT
HE 4 ¥RE ., ZAKF 5 M50 SRR R 2
P,

234 CPEMZYE BERFRTE KSR, SR

ODegon

5 7 32 36 47 50 CK

[ilaa=s

Strain number
T ARKE FRACRA R H Z RHA B2 5 (P<0.05),
ARG FERRE N A [ b BLRAT 4 22 53 (P<0.05)
7 6 HREMRHI S ET Z

Fig.7 High sugar tolerance of six strains

254 pH(H \SO,, mibELL B 2Bt 52 Mk i 45
50 SHERAE pH 2,50, B E A 300 mg/L,
W TR N 350 mg/L, ZBEMRIE A 9% 1
T ARG SR 4 5 BRE AR LE, SR B Y
fif 524k, PRIE A 50 5 MR R RS 5 e 2
24 DNFEMBZETEER

RRAE TN SE LA Wy AR A BR A RIXE 50 5 14
B ITS WP 4553, 23 BLAST Xf I, #IH]
MEGA11 3RPT85 R G L B, Wi
9 it . ZEAFRI, 50 5 B K -5 T I B NRRL
Y -12362 (Saccharomyces cerevisiae  NRRL Y —
12362) 3R J—32 , FALBE =535 99% , 8735 A TRy
FERE, IR A 42 N BRI 2 EE FOSU-QQT (Sac-

WK IS5 42 22 H 4 Rl 0 1o A e i 11%) Jr =X 1k
Sl TR, B A e R (] A RE S AR R Y
WRE AW LT, iR A £ B e g A K
R4 ) R 120, e v ) £ T B 4 0 o1 T 1 A=
KB 6 MR TR AR XS B TR 321 DL R 8, T LB 5
B TR R 1 PR PR B T AR R A R RO S
F(P<0.05), Hk 5,7,50 XS E W FE 1Y 2 B BLA
BEAF RS2, T 7 5 BT 2 v B i AR A A
5 1 50 S PIRR R AR BURE, R, TA R 5 50 457
PREAPRIY 2 it 32 PR O T 4% 4 BRTAT

WP

Strain number
TE AR KRS FRACRA R HZ R R A B3E 22 5 (P<0.05),
RIFENG FRAERE A AR A BLEAT B35 1255 (P<0.05)
E 8 6MERE ZEEm =M

Fig.8 Ethanol tolerance of six strains

charomyces cerevisiae FOSU-QQT),
2.5 HHRERKHZ

TR PG P B FOSU-QOQT A 119 A= K i 2 n (5]
10 Fi7i ,0~3 h W HEAFIN], 76 3 h KB BUER M,
FE 21 h JG it ARREW 48 h WL T, &
WY BRPS%% BF FOSU-QQT PRIEIE N 13 A I P RE
26 EHEABEERBEESHS

214 i e T ) g 8 R o R DL O
FLIE A I B 58 73 A Bl 15 007 i b, SR
AR B A SRR SR B T ER IRk el 4 R
R BN UK (R P IR TR, 7 A I R TR Y
REPERE R I B 5 8 R A B, R 1 R]
I, E AR A CK A RP 5 B 2.137 2R 1
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B NRRL Y-12362
9

50

FRIEEELE (Saccharomyces cerevisiae)
BHENRRL Y-27337

73

L KEBUABEE (Huiozyma naganishii )
W FRCBS 8797

HWINERE (Nakaseomyces glabratus )
HHRATCC 2001

HAEEERE (Eremothecium gossypii)
HHRCBS 109.26

TP FREEEE (Hanseniaspora menglaensis )
HHENYNU 181072

——T
0.02
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Fig.9 Phylogenetic tree of Saccharomyces cerevisiae

FOSU-QQT strains constructed based on ITS sequencing

FOSU-QQT 2H & P 5L rh JLAG I 1 35 A &
PR, Hod RS 16 B, B2 6 Bl RS 4 F H
TR 9 Bl FI Y B R RIS, W 2R
LWR FTR TR . CIR O BE B TR SR A Ll
HRFER ATl S R SS RN TR S S5 A U o S
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Fig.10 Growth curve of the optimal strain

I EERE R B A, XS E AR AN K
I RRETE AR, BARPMEE R, D4 e R A Al
JABRESS BRI RE FOSU-QQT FIERB B 2.137
G390 R T V) SRS v B o A A RS S R 2
(K 11), 20590 5 ek 68.07%F1 75.7% , .38 & T
H R & BRI CK 2H (41%) (P<0.05) , 2 He s ke PR
PRIP R FOSU-QQT 1 b B bk RIS B 1 2.137
ZEFRIE UESEERP EERE FOSU-QQT X ik 3%
BB R A A AT,

*1 HERERBESHSH GC-MS SHER
Table 1 GC-MS analysis results of aroma components in pineapple peel residue wine
BB BEAE  BRIB AR
PR AT CK % 2.137 4 TFOSU-QQT
%5 . ot % 4 5K AR5 AR X .
/min ABRSE EARS
& /%
¥6/% & /%
B &
1 3.1246 LB LB CHO, FRAMWRE — 1.50° —
2 3.1546 LB AES CH0, FRIREMEA 3.37 — —
3 3.1555 HAEAER AES CeHO;  RAFndiek 3.08" — —
4 47823 FRBR-TEE BBRETHES .= CH0S Fik — — 1.00*
T A ARBA B
5 89197 TR /KBS CH.0, HEA®R — 1.37 2.09
6  13.1407 ETE B CH,0, RBAWRAFBA, FF — — 1.37°
HER KY FEHNSE
A
7 13.1432 T8 LA CHO, FERA% — 1.29° —
194678 8 LB CoHy0, & Z3biE Aok 1290 16.07° 20.67°
9 21.1845 TEK LB CoHp0, HALS BEHEFA T 3065 017 0.21°

o e g, B AR 0 B




344 hOE B 2E R 2026 445 1 1]
(E&1)
BROE B BB BEER
1% %8 B JA) CK & 2.137 & FOSU-QQT
% ] bt 4 Ak 51X AR RS
/min % AR & HEARS
/% & H/%
10 249462 KB LB CpH0, TR Aok 0.90"  24.19° 27.37
11 29.7452 4K ¥R 2,3- KK C13H7BrC1202 — — — 1.03
12 297806 A #Eds T CxHs,0Si A RE WAL 185 1917 9.00"
i 757;‘
13 34.0770 w9k LB K 258 LY CeHp0, #EKk BREIAFEHRL — — 1.55
%k
14 34.0940 iz LEs CisHyN,  #HEk B R KA E A% 0.05 444 —
15 38.0429 8- kdkm Tk Colb0,  #4 ,H SR EIRAE — — 1.72¢
16 38.0760 *3AMAER L CyHi0, #ERA . RGAmbE 006 7.48° 2,07
A
Bt 41° 75.7 68.07"
Bk
17 47137 FXB% CH, 0 — 8.52 3.52" 3.41°
18 164735 4-FWHT-2-B C,H,0 7}4%6&@2 9 A1 0.58* — —
19 164758 2-EB: C,Hy0 HFEHIRE 0.96 — —
20 16.8853 B-R LB CH O  HRAEA 6.83 0.74" —
21  16.8888 #HAAER CsHi O HRFFRoA 2.45* — —
22 277889 2 2-—WHARE CH,0  ##gark, EMTFEE 050 — —
A
Bt 19.6* 4.26 3.41°
Bk
23 18.8217 EXER CsH,0, kAW BR ey, FEA L 097 — —
15T X2 04 K R 3 B 0 vk
24 19.0588 FER CH, 0, — 111 0.56" 0.82"
25 243780 KB CoHx0, M 1.58° 0.60" —
26 29.0124 AARER CsHN, A Adeg sk 1.90° 0.09" 0.03"
Bt 7.01 1.24 0.85"
27 42971 3-%#A-2-TH CH0,  mim s ey Aok 1.46* — —
28 218186 +—f% CiH,0  BAERARGEFA 0.61° — —
29 25141 FEE CHO  &Zmagmk Aok — 18.80" 27.67°
30 25359 Wt CHO  EA#Bpeynt £k 26.76" — —
31 48045 2-FARAR CH,N  RIAHEF dgokid 2.13 — —
32 218150 1-WAA T CoHnO  BESRAAH09 Aok 0.71 — —
33 241939 WA -L-wbrd AT daAh B CHL05 1.10° — —
34 246800 EXAIFRTEE CyH0, BREMNG AR, LA 041° — —
— &y A
35  24.6809 2,3-=Y juleg CHN  BRARAizfmeg Ak 018 — —
Bt 32.39° 18.8" 27.67°
T AR/ INE SRR R A PR [ b BRI LA 3B 25 5 (P<0.05) 5 —. FoRAKMHH
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Fig.11 Stacked chart of aroma component proportions in pineapple peel residue wine
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ARHFFT N sl B R i b oy B AR 3 1 Bk A
P2 1% £ FOSU-QQT, HoX 1 i #1458 (pH. 2, S0,
300 mg/L, %% B% 350 me/L, 2% 9% ) Tiif 52 PR3 |
HEBEWE (21 h i AFZW), BUNELE FO
SU-QQT & [ 3 & R i 5L 104 1k 28 9 ot o e ik
68.07% , KEEFR NI (LR LB ETR LTR4E)
SRR 2.137 124, .3 (P<0.05) LT AR %
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Isolation, Screening and Characterization Analysis of Aromatic Yeast from
Pineapple Peel Residue Wine

TAN Qiqging, HUANG Fang, LIANG Weiting, HUANG Nengxing, ZENG Xinan, HUANG Yanyan®
(School of Food Science and Engineering, Foshan University, Guangdong Key Laboraiory of Intelligent
Food Manufacturing, Foshan 528225, Guangdong)

Abstract This study aimed to enhance the quality of pineapple pomace wine and achieve high—value utilization of agri-
cultural byproducts. Through plate separation combined with morphological identification for strain isolation and purifica-
tion, a stepwise screening strategy integrating sensory evaluation with electronic nose analysis for preliminary screening
and tolerance assays for secondary screening was implemented. A superior strain (No.50) with both exceptional environ-
mental tolerance and aroma—producing properties was successfully isolated. This strain exhibited robust growth under ex-
treme conditions  (glucose 350 g/L, SO, 300 mg/L, pH 2.0, ethanol 9% ). Molecular identification via ITS sequencing
confirmed it as Saccharomyces cerevisiae, designated as Saccharomyces cerevisiaee FOSU-QQT. Comparative fermentation
experiments demonstrated that pineapple pomace wine inoculated with FOSU-QQT showed a 27.07% increase in total es-
ter content compared to natural fermentation, with significant enrichment in characteristic aroma compounds including
ethyl octanoate, ethyl decanoate, ethyl hexanoate, isoamyl acetate, and ethyl laurate (P<0.05). The study verifies that
this strain effectively enhances the aromatic profile of fruit wines, providing a theoretical foundation for developing novel
aroma—enhancing fermentation agents. These findings offer practical implications for the resource utilization of agricultural
processing byproducts.

Keywords pineapple peel residue; fruit wine; fragrant yeast; isolation and screening; aroma components



