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Screening of freeze-tolerant yeasts and their bread

dough fermentative properties

Bxi
XUE Mei-cui'
FE &7
WANG Zheng-quan®

A. LR ER¥E
2. LiBHERFER

R

(=P
HH =~

[m v
Ap =

j_JI_ j. 71,2
WANG Li-ping"*

ZHAO Yong*
Bt B b PO TR ECRBE R oL, 1 2013065
We b 1 K 7 o R TR EOR BT S L. B 201306)

W E A’
HAO Yan-1i*
mFR’
HUANG Yu-liang®

%2

(1. College of Food Science and Technology . Shanghai Ocean University » Engineering

Research Center of Food Thermal-Processing Technology, Shanghai 201306, China ;

2. College of Food Science and Technology , Shanghai Ocean University, Shanghai Engineering

Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China)

REXAAEMDDARA S ERLABEA TALABANR
HAZARIBANS S ST L L RAKRA AT LEEA
9 A8 K I AR YE B 4k 8 % U & A 268 frDNA 7 7] 447 %
B RRAMRRRBEREBEL RO R, EREAV AN
TRHRLT THRBEER . EERA N ~86% KBS A
9% ~6700 ¥ WAk Y-3 89 A E F A &L 8600, H
H-l e9Aast KB s &, i 3] 67%, MMAM S LEREN,
MG EERSEEBLSET W HARSZTZEMX,. 54
RBRRARBR SRR AANT LA Z R ADK A KA
LRAARR SEAMEZTELFEMEX,. 5HEEE HH MW
AB WARZAMX, AHRETERAN . B4 Y3 AR
b 45 & A B FF (Debaryomyces hansenii) , B % H-1 4 B8 8%
# (Saccharomyces cerevisiae) , %% &34 hE ik KB A A=
RGN JG BB R A Y-3 A H-1 24T e KB
R T AR & B 6 AE

KPR RABE; FFR MR EN  RARE S

Abstract: Freeze-tolerance is a necessary characteristic of yeast used
in frozen dough. Target freeze-tolerant strain was screened using

liquid fermentation (LF) medium method, applied for frozen dough
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production, and the relationship between the content of intracellular
compounds and cell survival and relative fermentation ability in dif-
ferent yeasts was analyzed. The isolated strain was identified mainly
by morphologic observation and 26S rDNA gene sequence analysis.
The results showed that seven strains were selected from four various
sourdoughs, their freeze-tolerance rate ranged from 9% ~86% , and
relative fermentation ability ranged from 9% ~67%. Two strains.
Y-3 and H-1, had highest survival ratio of 86% and highest relative
fermentation ability of 67% ., respectively. The result of correlation
analysis showed that survival ratio was significantly positively corre-
lated with trehalose, glycerol , proline level, but negatively
correlated with arginine, aspartic acid, glutamate and relative fer-
mentation ability; relative fermentation ability was significantly posi-
tively correlated with aspartic acid and glutamate, and negatively
correlated with trehalose, glycerol, proline and arginine level. Strain
Y-3 was identified as Debaryomyces hansenii, and strain H-1 was
identified as Saccharomyces cerevisiae. Comprehensive consideration
of freeze-tolerance, fermentative ability and safety, mixed fermenta-
tion of Y-3 and H-1 will be used to produce of frozen dough.

Keywords: freeze-tolerant yeast; survival ratio; relative fermentation

ability; intracellular compounds
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(Torulaspora delbrueckii)™ Bl BE+E (Saccharomyces cer-
evisiae) FRI-4137 1 FRI-802M | ffif #4 w & %4 W
(Kluyveromyces thermotoleras) FRI-5017 , 2425 1 [ 4K i
PEIr KAS 2N, IF H 2 200 B 5L bR w4 ATl b
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SN A 0T I 2 RURH X K T D) I R il A5 AR i B
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BEIB AR AX - EC3 Tmaging System B!, 3 [H UVP 2 #] 5
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P O R AE T VR T8 B 9 7 156 B R IR AR P T 5

BRI LS MR I29], WM AR 2.5 g BEMERE N AR A
50 mL B IR IR0 = A0 T R R R R BRI 1
LARBARERET 30 CHERFAMBARE 1 h, BUHEE
PE 1.2.3. ¥ R VR G 9 K B B ER B - h.id® 2 h
B =SB0, B VR 7 d R R 0 AR Ak R ) I TR B T Y
REEAE ST . AAX K BESIE LR VR T d G % 1 hj5 CO,
PREN L. KEHEZNE 3 K.

1.2.6 ¥R AT b SR Origin 8.6 HE4T KU H 40 5 A1 4
il el 3% 5 2Rl SPSS 20.0 31 43 B 4H i A7 17 28 0 I8 B 147 K 18
TS MNAE W OB H M R AR RELCER .
B ER S A BT T A M IR R T 24T DA P<
0.05 FEAGZITFE L.

127 WR%EE WRIBEKEEE ST SR T
Wit 268 rDNA T 51 43 B 1 45 5 B B X )y 9 45 R 7
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MEREKEW,
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5 A o B AR B — B e S N1 b i B R4y S AR E
— kR G5 H-L; IR A 4y 8458 3 kL i S 1.5-2.83;
ARACTE A oy BARE 2 k.5 Y-3 F Y4,

2.1.2 PUAREERFR TR L $RIR1.2.3 FroR 7 s, % 7
ok e £ BT A6 5400 1 AT o TR 3 hLIE R R 7 d R T h S Y
AEIE LA ILE 1, B 1 ol DL L B AR Y-3 1 Y-4 78
LU A R Bk B 3 bR R 7 d U AF T R 4 N 8626 I
94 % AEIE R T T W 38 00 P 5 B BF B A0 A7 3% R,
A R PR A AE TS SR A 700 LA X IR AT TR PR G 175 R
AREN 10% , id WA e AR 2L 1 B8 o A TR AR S0 U RIS T
T A1 64 o A

2.2 HESW
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Figure 1  Survival ratio of yeasts stored at —20 C
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Figure 2 Intracellular trehalosel level of yeasts

2.2.2 BUUREEBEML P H b S alvbn o il 2 el A Ty R
Hp:y=21.469x +0.001,R* =0.996 0, A I F H il ik 2 i 11
B DB 3 R AAR AL B BR Y-3 R Y-4 0 A O
TFHABSTVRTE 25 09 TR R 1 o 2o B0 PR 38 07 22 40 R A il 5 i
Xof 4 A0 ) e B M 2 S (P<0.05) . BEHII A A P
il 2 B AR B TR T SR A R, 5 S AR s 4y
B ARG I 70 T B 240 B 20 o ) L R M SR A ]
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Figure 3 Intracellular glycerol level of yeasts

2.2.3 PURBEREAEIER S/ OCAPRT Y RN
M RA R AR AR 4 bR TR Y5 20 5T o 1
AL A ST R 4 @ R HEAT 0 0. TR I
WREIER G EMESRLFE 1. WFE 1P LA b, A B
B SR T 22 e BOR l i B R R Ty 2 BT L 4 b
T 2 ML AT R I AT I MR R R (P<C0.05) , BBk Y4
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SR A AR T B bR Y-3, Hofth B bR 00 203k R A O X B
Y-3 1), AR Y-3 5 H-1 a8 MR K& dmRME
IR BAT B3 25 5 (P<<0.05) , 5T A% (1 40 g N
e O B fif G2 3 R 2 B v B A0 I v R R EUAR S R
HEM4ie—5.

0.05) ;s e oh . R T e BE b B K Al E R . bk H-1 R &
Ez 3
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Table 1 Intracellular amino acids level of yeasts mg/g

T PR i 2 R K &R KA AR B AR

Y-3 0.53+0.12 3.00+0.54 0.27+0.03 5.114+0.10
Y-4 2.66+0.06 3.4640.48 0.61+0.01 5.40+0.21
S-1 1.9840.03 5.624+0.09 1.604+0.10 16.90£0.21
S-2 0.67-+0.08 4,78+0.38 0.97+0.07 9.20+0.31
S-3 3.25+0.13 5.3840.18 1.7940.09  20.43%+0.01
N-1 0.86+0.01 4.70£0.22 1.464+0.13 15.52+0.25
H-1 3.19+0.12 0.75+0.04 2.23+0.05 25.2240.49
A-1 0.00+£0.00 10.56+0.24 1.15£0.01 12.76 +£0.51

2.2.4 ANFEEEANX LRSI E SR WE 4 AT LE
LR R 1 h TR RE Y-3 FON-1 1 & B AR T X B EEEE A-
1, BAT B 25 5 (P<C0.05) 38 7R 7 d XX BRZH B 6 A-1
FIHE R Y-3 119 K BE I 52 W e R R A 1 3% 22 = (P>
0.05) , FAh B Rk ) & B 7 5 0 IR A BE R O R B T B B
F R (P<0.05),

X REA T BE A-1 RN BE Y-3 AEXT BB 3 0 900 14

1.67
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g 2% 100
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Figure 4 Fermentative ability of various yeasts
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P+ 5 Shima 250 LI 30 2 8 2R R 2 4
20 LML A R P WA S8 00 L7 7 5 2 B 0
AR B i R 26 3 D 250 1 R Y U TR R
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20 0L 1 S 5 2 0 A BT 5 (L A
AR 55—
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The colony morphology of different strains
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Figure 5
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Table 2 Correlation analysis of intracellular compounds with survival ratio and fermentative ability

T H HMIAETG R X EEES MR Hh il 4 12 WEmR  R&ER AER
A Jif0 A7 1 1.000
AR K& 1 —0.300 1.000
T 5 B 0.706 * —0.240 1.000
o 0.777* —0.308 0.776 1.000
i 2 R 0.134 —0.513 —0.085 0.233 1.000
AR —0.448 —0.546 —0.200 —0.273 0.546 1.000
K4 R —0.683 0.745" —0.586 —0.571 0.588 —0.103 1.000
BAWR —0.697 0.766 " —0.693 —0.621 0.550 —0.133 0.983 " 1.000
T % FRTE 0.05 KA B,



E3EELH

P O R AE T VR T8 B 9 7 156 B R IR AR P T 5

TR U R 1 TR VR BN B S R IR T R B
BB bR Y4 WEBIE A e, WS/ LA R
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2.3.2 Iy FAEY¥EE K6 EWME Y-3.Y4 R H1M
26S rDNA L1 e vk [, Bl 6 HA] U .3 PREIAZ R
JP 3135 7E 600 bp 2247 HBLAF Mk 525 . PCR 7= 4 I 7 25 21
#£ NCBI W 3% b i 47 8 15 B2 )5 3] Blast X 45 £ % 0, Y-3 5
L3 B ) i B ( Debaryomyces hansenii ) W #1{H 7 100%5,
Y-4 5T E AR 22 B2 5 (Candida xestobii) I #1199 % ,
H-1 5 P8 1 £F (Saccharomyces cerevisiae) (AR R 100% ,
5 [ FH O SCHR T I 22 B TR R T A R BUR T L & 5 kg R

TERRY . DUhBE B R T AR A A IR R AR B AR R B
FH AT 5 HP -t 777 10 281 32 T R I L G i e 5 AT ARG DN 5
TRBEARTE 0 T N B 2 — E 1 B SE A N TN (B
Vet Y-3 F1 H-1 1F 9 )5 Zibih 5 bk

Y-4 H-1

Bk, W3

bp M Y-3

2000

1000
750
50

B 6 Wik Y-3.Y-4 A H-14¢ 26S rDAN LB ¥ 3 & kB
PCR amplification of 26S rDNA gene
of strains Y-3, Y-4 and H-1

Figure 6
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92% s Mk H-1 5 B # Saccharomyces cerevisiae 1.C336458. 1
FEIF] —43 3¢ b WSS 9990, Bt AT A A8 T AR Y-3 K
Debaryomyces hansenii , # ¥k H-1 N Saccharomyces cerevi-

siae
5 sk
AN TIF 5 3 3o A5 401 T AT 0 A I v R U S ML P AL 5 ) 2
oy [ Y3 (MG397137.1)
L Debaryomyces hansenii (KY512216.1)
Saccharomyces cerevisiae (KT945086.1)
Loo[— Debanomyces marama (AJ586525.1)

——— Debaryomyces coudertit (NR138161.1)
B 7 W Y-349 26S rDNA A %K #F #
Figure 7 The phylogenetic tree for sequence of strain Y-3
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64 Saccharomyces exiguus (AF119062.2)
38 L Saccharomyces unisporus (AF442214.1)
Saccharomyces kluyveri (L12750.1)
Saccharomyces cerevisiae (LC336458.1)

99
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B8 Mak H-149 26S rDNA AR %4 7 At

Figure 8 The phylogenetic tree for sequence of strain Y-3
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hansenii) s B TR) F L ARGE 1 10 ¥ AR BE B 5 5 4y F 1 R
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st P9 DRUBR 11 J% B0 T <22 4 1 AT LA 30 AR TIE . DA T 4 B # A st
55 I 5 3o 0 £ T R 000 5 s AR a6 X 7 W L H R R
5 2 M 50 S 0 AR S A AT o0 A R LI ST A
e & B S AR AE R 2 B EMC, WL J5 8 i s
SR P 184K 0 2o 12k 7 06 Y o4 o I I T LA S0 30 S L A 96 o
A0 8 5 A /0N B0 R e T Y O e S L DA e IR A
ORI R

FT TV Vi T P R o A 1 B T A VR R A R S TS A
PRFF B A7 35 R A0 A e 7 0 PRI 8 0 3 2 A 1 R 0
MU AR Y-3 ML RERE ) IF MBI RE H-1 FEAT TR & Al . 19 B dix
DT RE B3 0 LU 1] L2390 T 300 v R T AT ) i R+
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