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Isolation and Identification of a-Salt-tolerant Yeast in
Pixiandouban and Its Fermentation Characteristics
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*University of Chinese:Academy. of Sciences , Beijing 100049 , China

Abstract : A salt-tolerant yeast strain HJ-7Y. 1 was isolated from Pixiandouban which was identified as Zygosaccharomy-
ces rouxit by morphological , physiological ;biochemical“and ITS rDNA analysis. The salt tolerance test was found that HJ-
7Y.1 grew well in medium containing 260 g/, NaCl , which showed HJ-7Y. 1 had high salt tolerance. The gas chromatog-
raphy (GC) and headspace solid-phase microextraction/gas chromatography-mass spectrometry ( HS-SPME/GC-MS) tech-
niques were used to determine’the content of ethanol and the volatile aroma compounds in the fermentation broth of the
strain. The results showed that HJ-7Y. 1 had good ethanol production ability under high salt concentration,and could pro-
duce various aromatic components,such as phenyl ethanol, ethyl acetate ,isoamyl alcohol and phenylethyl acetate, which
could bring positive effects to the characteristic flavor of Pixiandouban. Therefore, this strain of Zygosaccharomyces rouxit
has potential further application in Pixiandouban production.
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PSS AR R T R TR 32 S M R B, T SRR
JETE R PR TP R A T R 1) — 2 B2 B i
S AR S RS A ), X v A R ) XU R I
AR AR BT, OC TR 3 B R AR A
Bt P A FE RO P 3 B e R T
SRR F S 3 1 B AR IF 555 O AR X i

ASHIEFE N REL S rh 23 8 AR5 21— PR i £ 19
BER, R HDE S EACRFAER ITS rDNA Fp 31 53473 He
PEAT T HEE A R 1 R AR A A G
OIMTX R BEVEREHEAT THRTE, B 18 i v R 2 S
P i L RE BT A , A AR5 1 B Xt B L S XU 15 i
B R 582 ) B 5 HE Al [+ I g 52 0 9 L KT A% 2 K I
SR T Zrm s Gt E% .

1 ST

1.1 ##5iH
1.1.1 ##

IR A SRR 1B 214 e A L G 7
VI J5 e TR s W RR Y R MR R BT R A
RN R ITR St N7
1.1.2 3%ik

AERIR AL 2k 200 g, A BE 20 g, 7K 1 000
mL,pH4. 5,121 “C K& 30 min,

YPD B85 753 et 10 o, 8 IR 20 o, %
208 20 ¢, BIBHY 20 g, 7K 1 000 mL,pH5. 5,121"C
K 30 min,

SRR SR B 2P100 g, # A BE 40 g,
pH5.0,7K 1 000 mL, 121 °C K 4 30 min,

KRR IR v k) 15 g, THI K 20 g, NaCl 150
g, %A 20 g, 7K ¥ 000-ml., 121 °C K1 30 min,

2 TRk MR BRI R IR AL IO SE R
FREL YPD WA B 75 B PR ZE IR AR BE 3R 3L 5% 4
BB 773 T IS A BA AR AR R 2 5 o
1.2 NE5ig&E

BPMJ-250F RUAE AV KE 5246 i —fE R 22U
IR E s ZHWY-2102 B4R 3% 55 F2 46 « L8 o
BHe b A PR A ] SW-CJ2FD BB TAES .
IR B Z A R ARA BN 7] 5 A200 A PCR AL £ 5]
Eppendorf /A7 ; DYCP-32B R R HLVKAL - JL5T75—
A YR A BR N ] ;bioscreen C MBR 4 H i 44
AR HTANL - 25 22 5 GCIT790 TT AU S AH (O 354X« #7 1T 4R
SEATHTAX AR A PR W] s HP 6890 /5973 AR (135 Bt i
BRI : S E Agilent 23]

1.3 7%
1.3.1 w3 saR e 9 B st

B 10 g B4y, 7T 90 mL & 150 g/L NaCl 195
et 28 CRAEREFE 96 h U A 1 mL 7
PEIAE 24k, B 0. 2 mL A BERIR AR T 180 g/L
NaCl () YPD 15 35 52511 I, Pk B8 46 oy % 1 T 1Y)
PARVE R LAk, BB AS RN AU RN AR . R R R
F4r 50 ¢/L NaCl iy YPD £} 5% 56 364 €A%
.
1.3.2 AREZE
1.3.2.1 JeA& ABARIE ST

S ESCHR T R REAT o 40 B RO 22 2 BlR
R ZET TR AR IS 37 B 7%, LS 11 7 12 25 4 i 1
A5 5 W S R AR TQANE ¥, & T A2 A 45
AP FUME L FUNE 220 R AR R A R
Pl R AR K PR v ) A S 560 P o VR F 435 8 —
W AKE ZUNE  L-BaT R A0 22 200 R LB
ERYE R AT O ST S A(SL K B(DBB) 52
R YPD WUARE 7RG 7% 10 K, H] DBB X7 K
N, WREE 15 F5 ) 75 A8 G 41 €0 5 7 AR e ML & 4
SR YPD AR FR IR % 21 K AL 1 ~
2 R RE IR A AR 5 0k 58 5 IR R /i S R
PREZEWRIE FEHERE TR, 45 30 min WLEERE TR 7%
£1,MEEE 4 h,
1.3.2.2 ITS tDNA 545047

KM CTAB 3£ $2 U bk & DNA, DL DNA
R, ITST 1 ITS4 (ITS1 ; 5'-TCCGTAGGTGAAC-
CTGCGG-3';1TS4 : 5'-TCCTCGCTTATTGATATGC-3")
S350 8 1E IR 51 #), PCR K& (25 pl):10 x PCR
buffer(MgCI2)2.5 wL,Taq DNA &0 0.5 pL, 1E
51 wl, 519 1 wl, 8k 2 pL, dNTP 2
pL, TR AR 4K 16 wl, R 45 F:94 C HiAs bk 4
min,94 °C7AEM: 1 min,55 CiE K 1 min,72 CZEfH 1
min, 3t 35 AEIF, Z )5 72 CHEfH 10 min, ¥ 35
(1) 7 Bk AR I PRI 7 I R FH 28 B B R AE I H R
St BLAST $8RFE)7 4% 5256 T A3 20 0 1 A
S R PR () L DR B A T LRI A [R) 53
M.
1.3.3  HARAT H M|

BRAR TG AL 48 A 2 T A 3R 3,28 °C
140 rpm 5 % 15 5% 18 ~ 24 h, Pl & W vk )& o 10°
CFU/mL, BUS B 25 wL 3R T 250 wL NaCl Jfi i
W4 514 050,100,150 180,220 260 ¢/L fi{ &



Vol. 30

g A RS S T — RIS R I R A 0 M S HUR P RE

1511

2 BN ISP = R o o = ) 2 5 N T N R R e
AR, SHRE R 28 C ;1K 600 nmj; i
MR K 5 5 10 min JUE — I,
1.3.4 HARAERE LKET = LB

PRI AL IS e AN B2 TR S 3 ik h , 28 °C
140 rpm PR 75 55 75 18 ~ 24 h, ¥4 5% 5 W 1k i o 10°
CFU/mL, BUpE B3 5 mL 3228 T 50 mL NaCl JFig ik
JE 454 0.50,100,150,180,220,260 ¢/L ) 5 %
THBAR S SR B, 28 CRfrE % 96 ho KEI S L
8 G S A% (gas chromatography , GC) 34t Z, 1
HfCr 58

OrMIT ik R -1 L (B35 4E : CB-1701,30 m
x0.32 mm x0.50 pm;FEFFHE 43 C (4 min, Ll 4
°C/min 3 FHE ) —120 °C (0 min, L 10 °C/min 3
JETHIR) —210 °C (3 min) ; 739 b 12205 PEAE
J&:220 °C ;a5 . FID  JREE :240 C
1.3.5  HHRM T HAEL RS 5T

WARTE ARG 3 AN 2T MR s 3 B rh 28 °C
140 rpm ¥R 75 355 3% 18 ~ 24 h, 4 5% B Wi vk 5 ok 10°
CFU/mL, U 2K 5 mL, B8 T 50 mL A& BEE R348
H1,28 CHE i 37 120 h, T0 s ] AR Tl A€ H-3AH 6
T BTG H] (HS-SPME/ GC-MS ) 73 4% A M L5 o

CF ceypeminy -mf ¥
% e Secs RSN ’ b‘.

fo SR DU .‘ ¥

H%IEA(a)
Colony morphology(a)

AT T B 83 A . HP-INNOWax 30 m x 0. 25
mm x0. 25 pm; & T B TFHGETIE; B 76k
i7:70 eV; 1R 250 °C ;i 1:260 °C 5 DU AT
TEEE 150 °C 5 B FURIRE 1230 °C 5 B i Bl m/
220 ~450; F2FEFHE 50 °C (3 min, L6 °C/min HE
FHE ) —130 °C (0 min, Lk 10 °C/min 3 & T} ) —
260 °C (10 min) ;487 He 22t 13 %575 wim CAR/
PDMS ; Z BRI :80 C 5 F-{fiffif 1] :40 min,

2 #RE5itie

2.1 THEBEERERS B

Oy E AR AR 1S BRI 5 T TR A AR 25
FHFI AR PR, 75 2 —BRBELE & 180 g/L NaCl S 572
HAE R BT RR, FE g0y HITY. 1 AR AR A KER
HE R PRIER, B o Hbr itk
2.2 EH/RERE
221 “HA AEE AL LR

FH T 1 W] L, AR HI-TY. 1 9%/, BB 6,
WA NGRS . R ZFTFRUAR IR IR R 3 KA,
L/ NATE SO R , AT R R, Hh 25 2R T, 7 A
T, THREA 1 ~4 DT HRPT, A B R 22 (&
U)o Ameman, FACAms: H e (k1) .

s

A (b)

Cell morphology(b)

1 B HIT7Y. 1 BEEAMARES

Fig. 1 Colony morphology and cell morphology of strain HJ-7Y. 1
R 1 EMRHITY. | 48 A (L 4R4E
Table 1  Physiological and biochemical characteristics of strain HJ-7Y. 1
P n P " o n

Garbon Soree PEZSult Carl)f)n-sm..lrce f?;ult Oth(;r\f(iture fg:sult

fermentation assimilation
% Glucose + AHH Xylose - DBB -
2B Galactose - 2B Galactose + VEMTIE K Starch formation -
3 2% Maltose \% % 250 Maltose \% IR 2% Decomposition of urea -
FLHE Lactose - FL K Lactose - 72 g Production of esters +
HERE Sucrose \ HEWE Sucrose \
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%3¢ 1 ( Continued Tab. 1)
B " eI e " oo "
{larbon source Result Carbon source Result Other feature Result

YF B Trehalose A% WF B Trehalose Vv

HiF 4 Raffinose - Hi-FHE Raffinose -

254 Inulin - 458 Inulin -

214 — ¥ Cellobiose - 214 — Bk Cellobiose -

S =¥ Matsutan - A =H Matsutan -

25— B Melibiose - % ¥ Melibiose -

11347 Sorbitol - 1134 Sorbitol V

H #& I Mannitol - H #& I Mannitol v

JEH) Starch - L-Bifi4(14¥% L-arabinose -

T+ "R RN, - " FoR RO B, VT SRR RO AR

Note:" +" Means positive reaction,

BRI A A B A5 SCRR 6 ] Pl (945 5 1
B8 BRFIEARAT o
2.2.2 ITS 1DNA 3 57

R ITS1/1TS4 34T PCR 4734, 9735 (1) DNA
Fr B2 SRR LK A5 3] — 2R K JEE 700 bp ZEAfy
Y27, PCR 3G I DL AT 2

B2 Bk HITY. 1A ITS (DNAY 8 7 B RE AG F ik F
Fig. 2 Gel electrophoretogram of ITS rDNA amplification of

strain HJ-7Y..1

P45 W R B Y J5 0 BLAST 27 5 NC-
BI-GenBank %4 42 i © M1 B B T 51 2E A7 7] 5
P LS I, 2 05 T T R e 47 P 1P e v ) 408 R
2R E KRB, ( Zygosaccharomyces rouxii) | L)
ITSADNA Jy %) [a] 5 14 by S Ak A4 A R 45 % & A, -
7Y.1 5 Zygosaccharomyces rouxii CBS732 b F [&]—
oy b LA 3

LEEIE A A B A AL FRAE 2 02 45 R F TS rDNA
FEHN A RTas R HITY . 1 R & 45 TR ( Zygosac-
charomyces rouxii)

2.3 EHRMEENR

ARG FRITIE] (h) Ak A A, OD600 g 2 A b /R

[, 455 HI-7Y. 1 2R [ NaCly R 2E K il

means negative reaction," V" means variable reaction.

Zygosaccharomyces rouxii IFO1914
Zygosaccharomyces rouxii CBS4838
Zygosaccharomyces rouxii CBS:8000
rouxii IFO0511

rouxii CBS:727
rouxii ATCC42981
rouxii CBS:709
sp.NBRC10652
rouxii CBS:678
rouxii BAPEP-5

sp.NBRC10672
rouxii CBS:12631

— HJ-7Y.1
L— zygosaccharomyces rouxii CBS732

B3, B HI-TY. 1 BUITS tDNA oA BRI R G4 B
Fig. 3 Phylogenetic tree of strain HJ-7Y. 1 based on ITS rD-

NA sequence

ZERANE 4 iR WAERK B FF,50 g/L NaCl ki
FRIE B AR B = T AN & NaCl A9 8532 35,100 o/
L NaCl b i A K MR 5 A8 3 NaCl [y 55 57 5
FH24,150 180 g/ NaCl 1 37k v i Ak i A0 AR
KIPNAY A 588 NaCl B35 32 LA HLAER T 4 h,
220,260 g/ NaCl K535 g bkitE A A K Y
B E] 58 3 NaCl (5595 500 LU AEIR T 35 h Pk ]
eI K EE,50 100 ¢/L NaCl fy35 3560 T

—&=E —%—0gLNaCl  —A— 50gLNa@

—8—100gLNaQl —&— 150gLNaCl —6— 180 2LNsCl
—¢—220gL NaQl —@— 26021 NaCl

14

0D 4

B4 A[E NaCl RESMGTEM HI-TY. | K%
Fig.4  Growth curve of the strain HJ-7Y. 1 with different

concentration of NaCl
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AE NaCl pyEE 5,150 180,220 ¢/L NaCl f) 15 3%
F5 AT NaCl (1R 2EH 24,260 ¢/L NaCl $5 57 2%
JEANT NaCl B3R i AL WY 70% o 3K 3R B HI-
7Y. 1 B RAFRERPERE , 3 24 By R e REfe 2t H-
TY. 1 BAE A, Rk BE AR TR R A 0 AR K A
IR (E TR A fo R A AR SN/, RN, H-
7Y. 1 {EfRER AN S S IR P AR R AR R
2.4 FEHREARBRKE T ZEMNR

SRR B SR RE PR E Y, K EE
BN S T R T 9 L R 3 T R R AL
% EHRE T BRI AR R eI T £ B o A
JAT Y 30% LA L, S 45 R R o) vh A s 1 )
Jito AT A0 T BETE , A7 R T R B B AR AT
LN LS 5T R T AT T 58 L S AR I P
A RIS A , X £ S A A B LR A AR
T B i R TR R T B, DY G TR R R L
RESIE O AR R i R A 0 B2 R hn 2 — o
HI-TY. 1 AR 40 /L A 2 1 RIAS [7) B e S5 19 B2
TR B Ik v R I J A I T B ) i
RN S PR AEERAE R T 150 o/ L i, A i
T OB E RS AN NaCl 1537 2 B i) &5 AT
R IFAE 17,5 o/L iy, SRR T 150 g/L
J& , BARWR ™ CRERYBETIITIG T I (AT PR e
(17 LBERE ST, HER UL N 260 o/ LN R &

154
16
14
12

0 50 100 150 20 250 300
BaClkE(el)

T (gl

B S Bk 7Y ERRERE T 2828
Fig. 5 Ethanol production ability at different salt concentra-
tions of strain HJ-7Y. 1

P S A7 10 /L DAL X R HH HI-7Y. 1 7248 B
IR ) R R A T LA B R
2.5 EHREFWEZEESKD S

PR R 8 J5 >R F HS-SPME/ GC-MS 437 HAR 1
PRI R RS, S ) R BRSNS I
AR B UL AR 3, BB TR WLIE 6
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E6 FEHkHITY. I RERPIFLIERTH CC-MS B &
FinE
Fig. 6 ~ Total ion current chromatogram of volatile composi-
tion in the broth of strain HJ-7Y. 1 analyzed by GC-
MS

M 223 AT LA HITY. 1 R A 2 fh
ST A FEBE(T77. 34% ) BR(19.02% ) ([ (0. 73% )
fi2(0.77% ) J&(0.78% ) .19 (0. 17% ) M & BRALG W
(0.2% ) %5, Hrh &R 2R OB, S5 &M
WA SR —2F L) 1 (59.85% ) , K TRy i Y
AR, AIE R BCREAE T, T2 TR BB
FRAER A MR RN, HESERENN
LBE(15.10% ) . LR L BR (12.36% ) 3-H1 5L T B%
(3.88% ) \LIRA LR (3. 24% ) 55, LR L TRk
5 R, AT 5 B e A SR AR I A, 3- T B
AR 2 A ORI E BRR , PTI T 5 B SRR
()=E B, SRR 2l HAT RIVEE ORIy A nl il A
BB R U A Y R
(0.78% ) HA5AA7 Mk R S A, 35856 T 1
(0.47% ) HagZUyih R O A .

®3 EHHITY. ] ZERPERERTH CC-MS 4R
Table 3 GC-MS analysis of volatile composition in thebroth of HJ-7Y. 1

AR 5

. . Xt 43 iy . VCHE B
8 R fLt it prsc I IREh e JLRLE
. Relative Suitability
No. Time Compound Formula content :
molecular mass (%)
(%)
1 2.56 2R 1 Ethyl acetate C,Hg O, 88 12.36 91
2 2.95 Z, 1% Ethanol C,HqO 46 15.10 91
3 7.58 3-F 3L T F 3-methylbutanol CsH,,0 88 3.88 86
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%3 3( Continued Tab. 3)
e
5 REmE fLamE T pysy AR by Jemr
No. Time Compound Formula olecular mass content (%)
(%)
4 8.93 2-F B 2-methyl pyrazine CsHgN, 94 0.20 83
5 9.38 3-$43L T 3-hydroxybutanone C,Hg 0, 88 0.47 80
6 13. 68 2-7, 3 2 I 2-ethylhexanol CyHyg0 130 0.21 86
7 14.51 SIS Benzaldehyde C,HgO 106 0.78 94
8 16.98 3 7,1 Acetophenone CyHg0 120 0.26 76
9 18.26 3-F BB P 3-methylthiopropanol C,H,,08 106 0.25 94
10 20.04 SRR LT Phenethyl acetate CyoH;,0, 164 3.24 78
11 20. 46 . fi# Hexanoic acid CeH,, 0, 116 019 93
12 20.94 4 1§ Benzyl alcohol C,Hg0 108 0.59 87
13 21.07 2-Fi 3 T WA 2,1 Phenethyl 2-methylbutyrate C 3 H 5 O, 206 0.41 90
14 21.46 4% 7.1 Phenethyl alcohol CyHyo0 122 59,85 95
15 23.01 v-TF- P y-nonalactone CyH,,0, 156 0.27 83
16 23.25 SR Bitter CyH 03 144 0.21 93
17 24.01 a-ZHAE a-cedar alcohol C¢Hss0 222 0.20 95
18 24.41 T-## Nonanoic acid Gy Hyg 05 158 0.15 94
19 24.81 4- M FE A A A B} 4-vinyl guaiacol CyH,, 0, 150 0.17 87
20 27.41 H M Lauric acid C1pHyy 0y 200 0.22 99

DI Fg5RFEN HITY. 1 fEES SR T ARE
I HLREAR ™ 2E S A e Z A4 TH AU Y 7 UL
a3, HE TR SR | 12 R R TR AL G R EL SRR 1
RIS HLA B R A N 77, R HI-7 Y. 1 FEAR
SR B E AL B IR B T W RBAR I 1Y AR I, T N
g & S ARER AL S A oK, P, HI-7Y . 1 A5 i
— I EFIH

3 it

DA-EL S5l 155 g BAORR, o e E % 77 HE Bifi E
F 1 BREBERE AR HI-TY. 1, 202820 3 A: (L RRAIF %
SEFIATS FPo o AT, B bk o & R A i RE . DU
[ SR A RE A B IR HEA T A I 2 A I 7, 3 A £
FEnPe st HI-TY. 1A, e B R R 8 2 I S i
I, (A E I A4 AR i R AN K, 2R W H-
7Y. 1 B R4rryimt EhvEae, R HI-7Y. 1 7e(RER i
AR P RER G B A IATRIER R SEE
R 3R R R TR R R IR P LB Y 5 4, HT-TY
L7 dh e B oA R Y™ S B2 BE J1. HS-
SPME/GC-MS 73 M5 R &, HI-TY. 1A=L 2
BE ROWE LR O 3-HHRT B LMK LIRS %
Pl AR I3, 6 SRR , X L8405 WA RGHE Tt

TR A R . DRI, HITY. 1 B RGN
F TR 8 e BT AT
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