: Eggﬁgiﬁ SRR Tk
f

Food and Fermentation Industries
ISSN 0253-990X.CN 11-1802/TS

(EmERBEI) MEERBI

A — PRI TR R AL . e SR R

{E#: BN, 3, SR, 08, PhE, MWk

DOI: 10.13995/j.cnki.11-1802/ts.033460

iR 114 2022-08-30

Mg ERAM:  2022-12-12

5 & I, fEh, SR, 3008k, B, S, — ki 5 B AR R Y 0L

WE RORFEFEPEI/OL). frdh 5 R B k.
https://doi.org/10.13995/j.cnki. 1 1-1802/t5.033460

@NCitarsn

www.cnki.net

PISER: EHMEETHERED, WEAEHENRESNERER. HENOER. SIS RS
B gRERmEATCEME, HEEFET R, F% e R TR . HeRsoe i i e Rt om
FIFFEmal CRAEMS SO0 HRUG R, aTE AR HREE, &, TR, SN e R
RRAE % 1 TR ES e At CTR) 2 8 R A R R SR FERR R 2 o R F A 2 &
RCEER AR B R R RS EAE ) AU, SAARTE AR B A, Rttt FFEw
AP TOCR R R, AR AT R AR BT 0 R tE 3 B R A & [ AT S T S
B EE A bR, IEMER S — MR S 0T, 15 WF, Aorssh, et R i R e,
KR R E R R A A, SAE R R, AMERGETICREH L 1R HLR BRI AN,
Hoop 3 T g R AT > B R s,

HAREEA : 40F TSRS REE S OPESRIIT] ChiiiO) BFREMTRAR LS, £ (PR
AR CRERRDY AR T & LS AU T A — B PSR, USRS s I R A, 72 il
HiRR 2z B PR SR R e R HERUER . BENCGER . By Crh [E AW C(REeRs0 ) 7 (6 5 i
RECT HEL G Ty At (1 P 85 0 4 Y L R (ISSN 2096-4188, CN 11-6037/2), BT LAZEEY WIF (19 44 b L &8
RSO N IE A AR .



i SRRk

— PRI B 7 B BE T RO I IE 4858 FOk B e 1k

ﬁ“] ”1 1,2, ﬁ}j I-ZE’ —’&%fﬁ]aﬁ 1'2, %j‘:’%‘g‘% 1-2, %E% I, lg‘mﬁ&}

1 (S BHEE it S TR SR, WM M, 550005)

20 BEHE R B TR AW G, M B, 550005 )
ICHHE MR RS RN LR, M Sk, 5535370
A I, BE, GEME . E-mail: jhe633@163.com

T ol ST e ERTE S T AR SRR A A A R (e, RS BRI R EEEE . AW AR T
FAF T, MR S R i S s o | B A BT AR Y DL SRR B NI Saccharomyces bavanus ), AT HE
FERE N S BRI AY . AW, Wbk NI fE B IR I 28 °C, fiE pH=6, BESEHAZ 32 g/L .7, 400 g/L WL, 16%
ZBE. 250 mg/L SOz, HTREMARN 40.01%; #HEM N1 HTRZRELE, KSR EEE 9.23%vol, &E
1.36 g/L, #%#F 431 g/L; di 88 F 4040 #E8 ( principal component analysis, PCA ) 1 NI S5FRIERERS SY 8 —F
RLAT R EAASE; WIS, WIC, W3C {HERZ U i, RRERE | J5F/ 3 D5 & M fe Mk rh wik 4 b, 2
R ey 2 A R A AN R T KO R R T — S 2 S AL
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Screening and identification of a tannin-tolerant yeast strain and its fermentation
characteristics
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I{Food and Pharmaceutical Engineering Institute, Guiyang University, Guiyang 550005, China)
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Abstract To solve the industrial problems of poor taste and low quality of traditional brewing yeast in the fermentation of
high tannin fruits, screening suitable yeasts for fermentation. A high tannin-tolerant yeast was isolated and screened from the
Rosa roxburghii, pomegranate and green crisp plums, which was identified as Saccharomyces bavanus. The fermentation
ability and flavor compositions of strain N1 were explored. The results revealed the optimum growth temperature of strain
N1 was 28 °C, the optimum pH was 6. and it could tolerate 32 g/L of tannin, 400 g/L of sugar, 16% of ethanol and 250 mg/L
of SO:z. Strain N1 was used to ferment pomace of Rosa roxburghii, The fermented fluid that ethanol was 9.23%vol, residual
sugar was 4.31 g/L, and ester was 1.36 g/L. The tannin degradation rate was 40.01%. Based on the detection data of electronic
nose, Strain N1 was negatively correlated with the Saccharomyces cerevisiae 8Y according to the principal component
analysis model. WIS, WI1C., W3C sensors had the highest sensitivity in the Rosa roxburghii fermented fluid, And alkanes,
benzenes and amines was the main flavor components and contribution rate. This study provided a certain reference value for
fermentation of high tannin fruit.

Key words tannin-tolerant; screening wyeast; Saccharomyces bayanus; fermentation characteristics; electronic nose
technology
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MRS, BAEDE., BEmeE. FibE. BHOESE. ReeZhE50a), cw ERT
an EAFHWE. BT ZAETRE, RS, BARyPetat. #eRtiRis,
MBI REEMEMHYS, ATERENAR, —~RETHERRK., 2L, BEHFREFDHIEE
W, R R AF R ERE RO e R RN AR R R, A B TR R, P, Ul
EEH, BHABEEENYRAKBLELERT, deNe TSRS MEERANEN
PR, SEORBIESBE AT, WMBRBEN. i, HoMEY W8T i, UK
BEMEHSNRE. Hil, MUMBERmPETKREAEPFEKEANK. BEAL. ORAE
S . B AN BOR R R T UOEM R B, ERREmAATE. Hik, AT KR
i R AT NP A R, EREERERGE P RENN, AEFRITER R TACRREARS X
brE X

AW FELAR T M R AR T KR (AL AR, F) hRRESE. WA I KEEE 1
B, WHBEEKEE., BE4K pH e T. WAR. WEE. i SO, fhadtiTfm,
K EEE AR K R BT VA, BERRE S & R T KRB B BE Rk, v & B B R T R
i AR o AR L S HE .

1 M5 H*®

1.1 ¥ 5 Es

WA, AW, HZ, M. WIS, BREEERE (Saccharomyces cerevisiae) SY, ‘& HLIEEREHGE
A MAR: 23,5- =R LA UEM: (TTC) « 58, Solarbio 27 WL E#uilE, WM e B4
WREARAT,: 4. W, 2=, PR ARES SR A Ra [ 2-8 5k -D- & R
P, Flk-o-D-FERE, LEBEEYREARAR; SEGRRE, LiEZ whEARHEaRA
.

YPD Hi5r%E: HWEHE 2%, B 2%. BEREE 1%, HE 2%, #EAmiEE: TTC K.
i & HE 0.5% B 1.5%. TTC 0.05%; BIALREARER R WAL 60 g, 14 20 g, K 150 g,
@ 80 mg/L 1) £E TR B, iR 825 5 B & 20°Brix, pH 24 4.6, 105 °CK# 10 min.

MHP-160 FmEiF#H, LRSI 45, DHS000B & EA Kb, g a 22 BT 2 bl
J7: SHZ-S2 SRRz, HFMEER A SEMAR, PEN3 BE 78, {4E AIRSENSE 42
Al .

1.2 LWHE
1.2.1 BEREMSEAL

PRECHIZL, MG 2. AR MARIZE R YPD Kadtdr, 28 °CigdE, HhikEASBUEERE
., AR EYE, Gt RHE PR .

1.2.2 ATEENFE

e EaR R E R, LA 0.4% BT YPD B3¢, 454 WL i Rak, TTC Sk, HEKE
PR, WAL, BRI R A AR bk .

123 MRETEE N HEE

(1) FEAEEWE: 5 N1 BEERETS5H 04% R 7R YPD Bk B 7% 48 h, WEEEEH LR
fE: FEokHLmE BERE M) . 7E 100 58 F W SR BE RO & .

(2) B E: B (The Yeasts, a Taxonomic Study) FHt, #HATHREE. WIEEL. FIE
. 37°CHC. LaEREK. BRUEHELK. EEEE B FiK.

(3) S FAYfYsE. KAEF S ITSI/ATS4 471§ 1TS 38l 1, 135145 GenBank %45 % LL 4T,
¥l MAGE-7 ¥ LLAL# (neighbor-joining, NJ) iEHIE R4 K .

124 BETES NI HEKETZHN
1.2.4.1 KK
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(1) FfFfs&: PRERImESREA YPD M5 FA0, 28 °C, 150 r/min $EARE;FE, 1# ODesoo
£ 0.5~0.6 2],

(2) FidERIEE. &b pH ME: 2l BEREN 16, 20, 24, 28, 32, 36, 40 °C; pH A
3. 4. 5. 6. 7. 8, EEFME 2%, 150 r/min £59F 24 h, W2 E ODeyo -

(3) ERMENE: HEEEKEE. &if pH EHH S 7R, E/E 2%, 150 v/min &FKE
Fo T Ah U, MEH ODeo . PAARBEMEIFRIE S AXME, S6ERINZE.

1.2.4.2 it =

(1) 3 : &% APINUN SFUOTEE, 4pnlMbls TSN 0. 2, 4. 8. 16, 32 g/L 1
YPD #5554, VA FRERM, 28 °CH R 48 h, Wl RAEKRMAHEER.

(2) i 8 & A LL 2% Rl or SRR T 200, 250, 300. 350, 400 g/L A [H)F &) 6 i Bk
FE) YPD i fh £ 7Bk, 28 °CHEFR 24 h, lliE H ODsoo fH -

(3) Wit ZFE R Ll 2%EF R SR T 4%. 8%. 12%. 16%. 20%. 24%7~[6 2 BEARFR
YPD iR FEAE, 28 °CHEFE 24 h, WIEH ODgwo H -

(4) i SO, 5. LAEEEH M ET SO, k&, bl 2%iER a4 A1#EFT 50, 100, 150. 200.
250 mg/L A [6] SO, Jifi B K EE ) YPD Wik #dE, 28 °CH#% 24 h, Ul H ODeoo fH -
1.2.5 METER N HaTFREEL KR

SETHEVT S, LR AR AR, ODssofH AR, MBI, B 10 g B3
THRrin 50 g K, SmiEEmEKEEH. B2 mLEMEEMN, 2 mL LEANT AN, 28 CrREWGH
5d, MEaTFa. prEfEritEna () iR

. BEEH A - RTEGEE
¥ 7 HERE %= - —

#7dF,
1.2.6 MATFEE N HRALZERK

1.2.6.1 kBEH

i Rl e fh B T i B4 B Rl 3R 2E, 22 CRBE. & 24 h e mEWN LR IER, KB 1S

% 100 (1)

1.2.6.2 REESE bR E

KBRS AU IE R R RE . SR, . . TRIEWMSE. 28 GB/T 15038—2006
CRIEE. FREAS ) D& GB/T 10345—2007 { Fl 44 i) 3 .
127 WRATEE NI HEBRERKE S5

M PEN3 B 7 &7 R AR A HE . HiESH CAO FU9ME, HMERNE 5 K 1§
WinMuster %0 SPSS #4ff. Origin 2021 47 ik B wa R E 7087, B E 35 0T#R =% 7047 (loadings
analysis) . TR 74T Cprincipal component analysis, PCA) .

2 EREHH

2.1 BEEESREFSLE

“orEaiih, ¥EEE 45 iR TR, 1 HoREREL, 11 MokENME S, 23 #kAaA
. & 55 &Mk, K% 1R RTINS TFEEEE N1, W 1. BEEHE 0.4%5 T 1 YPD £
FRE LRI A6, BERSE, RERE, B, AR, A EEN, W RRETENE
&, HFEEE.
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a-E YPD Hi#p e i AR b- KGR BE T A MR TR & ik

BT ARG N A R
Fig.1 Colony morphology of tannin-tolerant yeast N1 and cell morphology by microscope

2.2 ETEES NI HEE

mE 2 aTHE, FEi NI, 5EKEBEE (Saccharomyces bayanus x Saccharomyces cerevisiae )
(LT577618.1) T 443, B 100%MMHOUE, EREMRESL -8, LR 1. REEEEHK
N1 K4 ILEKEEEE (Saccharomyces bayanus) .

100 |

&0

shgrior
v Ouowvnjdteoinupnmes e nd sa ST
75 Fim e amyorminin SRESIUHY
_”EW
—————— puetnpumec sl KPS
S urmy st ST
Stmepsins s sutts SNHEINS

L
0000350
B2 BT ITS B Hidh N1 RERTH
Fig.2 Phylegenetic tree of strain N1 based on ITS sequence
FE1 HHRND T A e 5 e
Table 1 Resulis of physiological and biochemical tests of N1
iR Hi i mite B F Jlb R i
R + LAt - HAW + 37°CcEk +
BERE + i v WiREREE ¢ LS EBE B RN ;
Bk} : EFHE R - Wme - e +
# il - D-A - RE o+ R B -
el . ARHERERT -
YLl % i +

2-FHHE-D- i G
W2k - S HE T

23 KR EERE

231 RIBEEKIRE, |i& pH RERKHE
N1 faE IR . RS pH B i 28 45 50 W P 3. 355 Al 5 v 1 65 3k 25 28 400 0o 110 4 0 4 ot
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R, R R R AR AR, N1 2R R ECK, WOBEEAMME RN RESES (P<0.05) ,
28 "CH R AMOCH, AEERKIRE: pH REWREMEE R A R o i i, SEH TIEE%E, ¥
iy 5 Wi A2 06 N AE pH 3~8 WG a1 s TR B35 &% (P<0.05) , f£ pH 6 I’ i KR
W, ABRMEFRMFERKRLY, RRWIENK pH AEAR: BAEKRMZTH, NI /£ 0~8 h & TR
Wi, ERKEE: 8 h AN HN, ERAES, 24 h S 36 hEATREN, BiEERE: 72
h #EA T

Dl
£ - = B =

2-J iR W s oS pH WE s - 2 I
P 3 s REEE N BUEIREE, pH BritciieR
Fig.3 Determination of optimal fermentation temperature, pH and the growth curve for yeast N1

232 WEHAE

it SRR A R WA 4.

PHIS R RP R R B AT R B BT BEAT W R R A A, N1 OB (E 8 S 0 R R i
# (P<<0.05=. NI 7£ 400 g/L BB AT 04 B i 52, 3 2 SR A R

i 248 2 S I R SC TR R A Tl A AR e 1, PELAS B BRI AR R A e A 18191, Bl AT 2 B VR BEAY
B, N1RBOREEE R, 1E 16% 52 3 B B0, FF &R 5L R .

SO» fEHE o] ME S8 EH . PiLmN, 0 SO, MW S m Rl E . SO KES N1 ARKE
iRt NI FE 250 mg/L SO, F Rl EH AR, BA —ER SO M ZHEN .

Hop ] SRR R A B A SO R R, PR A AR, BEE R TIREN A . N1 AR E
il PR TE E AR N1 BEWSAE 32 o/L B SR FUIREAER, BT RN R TR,
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Fig.4 Glucose, Alecohol, SOy and Tannin tolerance of yveast N1
2.4 B R

HoMEDTESHETRAREPRENE, Fopripga TR, GENE. 5E. BE

SO, (IR TR I R PR AR A A RS, SR . B REM AR, BT e R
EFE TR (P<0.05) o MHECAIRLL, R4 N1 KRS 2 RET &R T, X5REHH
NIREREA R KBS S K, RTERMERIK, FAFRER RSN 40.01%.
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Fig.5 Tannins standard curve and degradation ratio of tannins in fermentation by veast N1
2.5 MIRREE L
251 R@AWE
B BLA R EME AR SRR AR 0, BRI, e AR BRI, Bl SY (FRIEEEEE) M

WO, iR ) S R RO RN, SRNE 6. NI EMEEN, 7 24 h HENRBEE R
Wl KEESRERN 2015 g MEHRKTEEPENE, X 570 ¢ F 230500 i 40 500K B Hr 4
R—2. EREI10d N RERTRE, £ 15dMRBLEALGH.

Te
= NI
- JY
(=
L]
5_
=
zg‘::-! ,..
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T
-
Lo o B & t s 8
P ¥ P ST 5w '

2 3 4 5§ & 7T 8B 9 OI0N 1203 K415

. Gl

Ho fEREIEPREINLE

Fig.6 Weight loss curve in fermentation process of strain yeast

2.5.2 B iEma i

KRR RN E S B % 2. N1 RBEIGI R N 9.23%vol 6T SY, X 5AERTEE £ 7~ il it /) i
ke FRER 62— 2. MR R EEA AR, N1 SREm, N 136 gL, SHEEHNE
MR BRI R b e DUEE R AR, PR R, N1 BERRN 6.02 g/L, KRB S R R
F, AAREERIRLYE C FEMA K. KRR RE SRR R RR A R BE AR, RRAEBERAC, AR
Pl N1 BRBiEN 431 g/L, KEMEERY: TREMERBEER B AAAGR, TREMEE
i e ) R R R 26, N1 RIS RN 571 g/, HemamiatE. Sl E. PR
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FIHFEZFR T, N1 KEERERL.

2 FHNUAEEE B0 (LR s
Table 2 Physical and chemical indexes of fermentation on the 10th day by yeast N1

gz TR %vol BREgL") BE g LYy TR (g L) FHE e LY
Nl 9234020 136002 60220067 4310032 57.141.22
SY 12.10£0,5 1.2440.05° 45440, 17" 42040.19% 40.6£4.40

i FPAE TSR REEER (P<0.05)

2.6 RIFREBRFENKSH
2.6.1 FBF 5B WK D R 0 G Bz T 5k B S5 4 L 2R R AR R 4R

el SRR R AL, B RS W SFIENEE. BO6E. WIEESER, S
EACH =, A SRR R PR, i 7 AT, N1 7EfEIEEE WIW. WIS, WSS M b {f
EET SY, mEEEHER. FRkEE., JAlkaWEma. N1 FEEEEEL SY, 5 KB
HEUE# 5% . Loadings B B TTERE N 99.5%. WIS KB HE —EROMTTERER K, NP
Wi i W2S AR 5 A i TR S, AR . IR WIS, WIC. W3C iR
MEw, AR TTEREES R, ROPREN EERMOEEIE., HEEE., HEKSE.

e N |

wss ——SY R s
W25
——KB Py
(13§ 3
LN}
w2w L Wac
o o~ 0
e =
S WIW
= 02E * WiIC, WIC
L
~
~ 2 ooof WS, Wis
. ¥ i R -
WIS wes wese , WIS
w2 50
WK
04
WIw e
g o L i L ) , A A L
WsC 20 022 0.24 [ 028 3o n3z 034
wis PC1 {90.6%)

B 7N1. 8Y. KB Wi L H 1 Loadings 4
Fig.7 The response radar chart and Loadings chart for N1, SY and KB

2.6.2 TS THE

FIH PCA T S FEMAE S FRERENCHE, SRIWES. B EmaMmE — Fals iTm s
AIEE] T 90.6%M1 8.9%. N1 /M THEMEME, SY i T8 —RE. N1 5 SY 7EH = F s 2 At
K, WBRSWARE, B —-wmzERtt. &Y 7807 LI X A 6wk R Ak, BEan

E 3
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L5 _SY
| Rl

PC2 (B.9%)
> o
=1

05 = 3 Ml
=1.0 KB
L5
20
251
30 — T -
6 -5 -4 -3 2 -l 0 1 2 3 4 5 f

PC1 (90.6%)

8 N1, 5Y. KB i1 8.3ig PCA B
Fig.8 The PCA chart for N1, SY and KB

3 it

EEBEEHECEEHESAENFERNTLE, BEEFCARPABREEENHYZ—. H
B, MoK R B R TR B A B B, $R WA R B, KRR MR A, RESREDIN =
ARG HRERELG, BAESHMOERE . HEESCIW IR —RRAR G, KB
MEEME B =& EE, MRk T Rl . B0 RSt o 8. K KRR Sk, .
BERSEHINEREED R, SR E B0 SZaE 0, M 52w £ 58 5 850 i Rk
. Har, o TEmHmarEd, RaKRPrEED, kA2 s B A EmEE L.

M KB (Saccharomyces bayanus) #=—Fp g T J 8 R B2 0 Ak BR G B2 £ 18, 3 B Al A
G 47 SR 1 o ST (K B AR A B A0, LIU SR I, DGR BRSO R 2 A R BRI
W Tt R, A LG R A 9 A T i 58 B RO 45 -4- B S5 45 4L KUk 5 2. MAGDALENA 550 F I
CEERE R B R A2, PAETE SRR, -8 MO R SIS . APINUN SFUOHE 5 %05,
JEFR T EEREAE 30 o/L UL B M TRk AR K TR R R, BB E R TIZAE S, AR A
B W RECUR A DR R AT AL R R B, BT e TEREEERE, fOBIRE AR, AR
A, N1 £L28. TREDSES L TRmEEE, €XkEREMEE. JENNIFER %052
Fi) UL T8 R R LT 8 B A R NN R R IR, W PR B EE S B A AR AL, DL IR RE O ek b i b i LAk
8, EEEWNRE. AP, VIRESEE MBS, b ERIFm R

4 &g

AT T R B T K R b o B TR AR — B R AF . KRR BRI AR N1, &% 0 DL IKH
ff, NI BEWEIT 2 32 g/L BT /& 40.01%K R TRERER, HEREN®ETARAMHGED: N1 KER
RTRIEL 9.23%vol, S5 1.36 g/L, FA RSB FRES: PRI BUEREAT f3 5 S AR E, e
R, FERE, FENEMR S FZERRTTR. N1 HE R &R ToKEMEGE, BOFEELTK
SRVRRAL S MBI, bRl N1 RS ERRE A F LS, Bk — B, AR R R B R
F1. Mehh, N1 SEGEEE R R B R A ke, ST b T K R ARG A Wi
BTBEAOIE, BEEW VR, BOv/E SR SR Tk A AR T T A AL
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