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Abstract: Yeast plays an important role in fermented cereal products, especially fermented flour products,

affecting the texture, aroma, appearance and nutrition of the products. In order to select grain microbial
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starter and improve the quality of fermented flour products, yeasts were isolated from traditional old flour

and natural flour collected from different provinces and cities in China. Yeast identification was carried out

by combining morphology and 26S rDNA sequence alignment. High-sugar-resistant, heat-resistant and

high-quality yeasts were screened out to verify their application characteristics in steamed bread, toast bread

and frozen dough. The results showed that 65 strains of yeasts were isolated, all of which were

Saccharomyces cerevisiae, and 9 strains with strong fermentation ability were screened out, among which 5

strains could improve the specific volume, texture and taste of steamed bread, and the other 4 strains were

resistant to high sugar and heat, which could improve the texture and flavor of toast bread. Besides, one

strain had strong frost resistance, which could prolong the vitality period of frozen dough. The discovered

strain is expected to be developed into a high-quality starter for fermented grain products, improve the

performance of different kinds of fermented flour products, provide differentiated products for consumers,

and promote the innovative development of grain processing industry.

Key words: yeast; traditional fermented food; flour products; bread; steamed buns; frozen dough
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B XS i E X Taq fiff . INTPs Mixture
10 x Buffer I: TaKaRa A#]; B DNA $2HU{
Mg RRAEMBHEAA,
1.2 XE5EE

SMF-16 Mk A : Bi# /A H); TA-XT Plus it
P : BElE SMS AFl; WH-11 A bdEsR4E: 18
[E Wiggens /2 Al ; J-26S XPI =i I R E.OHL: 3£
D78\l ; ACB-4A1 AW 2MH. #imsk
ESCO /A7) ; MULTISKAN SKY Ftr{¥ . 5[ %E
BRI R A F]; Ka7580 FIEAL: 3 [ kitchenAid
NF 2R VR BHZHUA ] IMTY R
MEAL: P HP23-AW-40 K436 A . i
+ Rotronic; DLFU #y#E#L . H+ 4 &2 Al
ZHWY-111C fHIRFEIR : R WA A .
1.3 LWHE
1.3.1 e

Yo FE i T JC R A B KR G R B, BEEUA S
MR B, MBI T WL B9 &k
( Wallerstein Laboratory agar medium ), 28 °CH;
F% 2 d, PRBCARTET WL B3R 3P4 b k4l
b 3 W, SBEK LRl R A BEREE R A
( Yeast Extract Peptone Dextrose, YPD ) Bfig 5 7%




BFHOEE

.
WAL

E305 2022 1T FE6H

BO(EERR Ry 10 /L. AN 20 g/L. #4820
g/L. TElig 20 g/L) FH.
132 HM%EE

B PR BB T AR R AE YPD WA 3R 3L, 15
28 °C. 150 rpm 5% ¥ 35 5% 2 W WOG(E ODgoo 15
1.0 DA_b o 3% 8 EU T DNA $BGA) £ U6 H B ek
e H B L PR 20 5 FH A i 2 A M4 O BE T ARG
WL . B 1TS1 (5'-TCCGTAGG-
TGAACCTGCGG-3") fil ITS4( 5-TCCTCCGCTT-
ATTGATATGC-3")PCR ¥ 34 ITS £ [H ¥4, PCR
RWAKZ: ddH,0 33.75 pL. 10xBuffer 5 pL.
dNTPs4 L. 5¥4 2.5 L. Taq /i 0.25 pL . DNA
Bt 2 pLo PCR W 451F: 94 °CHIZEE 5 min,
94 °CAZM%: 30s, 53 °CiRk 30s,72 °CIEfH 40 s,
35 MER, 572 °CHEff 10 min, PCR =¥ 1y
TR WEEE RS VKA, HAR A 600 bp £ 47,
ZJr ik AL U AR B R R R E AT
¥ o WA A 807 51 5 56 1 D S A RS B
Hh P ICHE R AT X o
1.3.3 PR A& IR AR
1.3.2.1 ZitiEFRAERE HEFREE, A
8B BTER MY 65 CREFIK, FTEAWHFET T 65 °C
KB ORI 60 min, RV UE, B LIERIA
RN
1322 KBS B BERE A 2 2T B R
W, 28 CCHEIREE 7 2 W W GIE ODggo 15 1.0 LU
o HE23.5 mL RS 50 g kY. 7.5 g FIRDHE
RAEWA), FEHRE A, & 250 mL &HE,
i THT DA foff 4 ) S B8 25 R, (R T 11 2 T P-4
BT 35 CREAF T, &M 30 min id 5% — KA 4]
KB AR T 208, 305 3 h P IRV RR A 1S AN
1.3.23 TEbEERE KA a R INE YPD W
PRBE IR B, fEHAER B2 23 500 R 10% . 20% . 30%
I 40%. K Tt B 3 A =R TRBE Y YPD i
R FRE T, 28 °C. 150 rpm $RIRIEFE, /A I7E
Higk 00 2. 4. 6.9, 24, 26, 30 h B HCRE &
PR EAE ODgooo
1.3.2.4 e BRI RN R YPD WRAKRE
FREE, AIE T 28, 37, 40 CREIKKEFE, &
IEEEFE O, 2. 4, 6. 9, 24, 26, 30 hHJHURE

I 5E TR R WG ODgooo
1.3.4  PERENY 5256
1.3.4.1 @KW TrE Wbk M 22 R SR
FR EWIEIE ODego 35 1.0~1.3, EHL 141 mL K
55300 g MR-G5, 1 8~10 min, KAl
SrYUR R, REHYy 130 g, BT 35 CHAM
1.5 h JRHGH ks, KK 40 min J5 78]
25 min B A]
1.3.4.2 k- E] AR AR A A& Tk RS
FZE R R 5 97 2O (H ODggo 35 1.0~1.3, 5§
ODWCEFERRRDTIE, WK, WS, &F
4 C¥EH .
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Table 1 Bread recipe g
[k - =] i ALY TR T A
e ik 300 300
Tl B 3.6 4.5
i 24 30
N 6 4.2
7K 204 180
X3 / 15
BN 21 30

MR AL T 0N BORHPR E— 5T 1 A —
B ER-EE HRIE o E > IR
I AU

AURHEE T2 0 MmO i E,
B THEEFN 15 h, fFmA b iR ERFEZE-12 °C
Ja, BURETF-20 CIHAT
1.3.5  Je Mt il it P se I o
1.3.5.1 g ARILFMEERRHE 1 h s, S
GB/T 21118—2007"15 13 58 %5 .
1.3.5.2  @Edetl PR R RO A o i e B
HAE, mELRh &S AN HE
1.3.5.3  FikgsetE 2% cikor ikt skt . 3
HE R SCE R A L h S, IO A 12.5 mm 1)
eI R &, 2B UH P/36R HEIEAR Sk
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MR H A 1.0 mm/s; I3 s .
MR JE % . 1.0 mm/s; MEMFEH 5s; E4i%
N 50%; fil &I TUBEE R : Auto; AT S g.

1.0 mm/s;

1354 JRETFE  EETEM T bRE L 2,
AL E T S % GB/T 35869—2018
Bt s ALY,

x2 BARERHTHRE

Table 2 Scoring standard for sensory evaluation of steamed bread

i H iy

Tt br

%/ (mL/g) 15
TR 0.1 5114

WARTRET 2.8 M0 1570 WARDNTHET 1.5 Ml 2 70 WWRAE 2.8~1.5 ZH, 4

Ei/em 5 EARTHET 6.5 cm B4 547 B/ THET 4.5 cm BHME4S 1 4 =7E 6.5~4.5 cm Z [H],
shi TFW05cm 0 14y
i Fif (% 10 F1, FLET8~104%; ¥R, 3 6~8 4%; JKIG 2~6 4
eS| 10 JGHT 8~104%; 4845, WK, AR . AN SESCHZEE 3~8 4
Tk 10 MFR. . AERIBE 7~10 455 FEs AR 4~7 4> (S42H 0.85 4 10 4%, 45F% 0.05 41 1 4%,
0.55 fefik 4 43)
a5t 15 SALA/NEA) 12~15 05 RALE TAEEIS) 8~12 75 A RS, FEHHES 5~8 705 WG 5R
B EIG 1~5 4
s 10 [P, BREJE. AIESR 172 DLE 7~10 435 FHEHE ST A RS 3~7 45 T-He 4 e RIHE,
NS JRAEBAE 2~6 43
Ik 10 BEENER 7~10 435 WEENE HE ok i E AR, JEER bk 4~7 43
Rtk 10 JEOARHKEF 8~10 455 RIBskB: 3~7 40
LS 5 HAEER, THFW 4~5 57 WREFIR 3~4 555 BHFK 1~3 451
Bay 100

1.3.5.5 JKOMIEBE  MGFE S 7 DR BRI
FHAK 3175 BE AN 2 7K 533 JEE o
1.3.5.6 W URMEAE S ¥ Ok i A & L — IR
e, T4 CHmMRiE, 5T 37 CHBAMN,
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VIR S i T AT TR AR N BE, ¥4 1 h R R
1.3.5.1 By B LL s o
1.4 HFESH
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Table 3 Volume of yeast dough at different fermentation times mL
75 e B TR PR Fe R Omin  30min  60min  90min 120 min 150 min 180 min &AL E/%
1 [ENIAEETS L 71 75 82 97 118 128 137 92.96
2 Y90 EAI] 72 78 91 109 129 139 164 127.78
3 Y89 A1) 70 72 87 105 123 150 156 122.86
4 Y99 EAI) 72 76 83 105 118 145 155 115.28
5 Y87 A 69 73 91 110 126 147 153 121.74
6 Y80 A 74 74 76 102 120 135 148 100.00
7 Y93 EA) 72 75 89 108 130 140 148 105.56
8 Y83 EA) 70 72 81 93 113 136 147 110.00
9 Y70 EAI] 69 71 77 89 107 123 146 111.59
10 Y98 EAI] 73 75 80 95 121 137 146 100.00
11 Y76 EA] 70 73 86 106 127 135 145 107.14
12 Y77 EA] 70 72 86 109 127 137 144 105.71
13 Y100 EAAi] 71 72 80 95 112 128 144 102.82
14 Y78 A 70 74 84 97 115 130 143 104.29
15 Y91 4] 69 72 81 101 114 131 143 107.25
16 Y71 EA) 71 78 81 92 117 133 142 100.00
17 Y64 2 69 72 83 99 121 131 141 104.35
18 Y68 EAI] 70 72 82 91 105 121 140 100.00
19 Y75 2 70 71 85 100 122 131 139 98.57
20 Y147 EA] 70 72 81 99 117 128 139 98.57
21 Y73 A 69 71 85 104 122 132 137 98.55
22 Y69 A 71 72 82 95 111 128 136 91.55
23 Y125 4] 68 70 80 90 105 122 136 100.00
24 Y88 EA) 71 71 80 95 111 129 135 90.14
25 Y94 EAI] 70 70 80 87 108 118 135 92.86
26 Y102 EAI] 70 71 74 88 103 121 134 91.43
27 Y85 EA] 70 73 73 82 97 114 132 88.57
28 Y96 EA] 70 71 81 88 107 122 132 88.57
29 Y74 A 69 73 82 93 107 123 131 89.86
30 Y97 A 70 74 74 81 93 103 126 80.00
31 Y146 EA) 71 72 72 79 90 106 126 77.46
32 Y128 EA) 71 74 77 81 93 110 120 69.01
33 Y149 EAI] 68 68 75 85 97 110 119 75.00
34 Y150 EAI] 72 74 75 82 91 103 118 63.89
35 Y101 A1) 71 73 77 85 93 105 115 61.97
36 Y67 EA] 69 70 71 74 80 88 102 47.83
37 Y66 A 69 71 71 72 88 94 100 44.93
38 Y126 A 70 72 73 74 76 88 100 42.86
39 Y143 EA) 71 71 72 74 79 88 99 39.44
40 Y92 EA) 71 72 72 74 80 86 92 29.58
41 Y127 EAI] 69 71 71 71 75 84 90 30.43
42 Y72 2 70 74 74 75 76 85 87 24.29
43 Y81 EA] 71 74 74 74 78 82 87 22.54
44 Y79 EA] 71 72 72 74 76 80 86 21.13
45 Y95 A 70 70 72 72 75 80 84 20.00
46 Y145 EAAi] 70 71 72 73 75 79 84 20.00
47 Y209 AR T 68 / 98 / 136 / 152 123.53
48 Y196 AR T 72 / 88 / 130 / 150 108.33
49 Y204 KR T Fif 70 / 90 / 128 / 150 114.29
50 Y214 KR T Fif 70 / 90 / 128 / 150 114.29
51 Y220 KR i fh 72 / 88 / 130 / 150 108.33
52 Y199 KR i Fh 72 / 90 / 130 / 146 102.78
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¥ R B TR B 3 Omin  30min  60min  90min 120 min 150 min 180 min AL /%
53 Y210 KR T T 68 / 86 / 124 / 146 114.71
54 Y212 KR TE Fin 68 / 82 / 118 / 146 114.71
55 Y222 KR TE R 72 / 86 / 128 / 145 101.39
56 Y208 KR I Fp 66 / 98 / 130 / 145 119.70
57 Y205 KR TH Fh 70 / 86 / 128 / 144 105.71
58 Y197 KR THFh 68 / 98 / 132 / 144 111.76
59 Y198 KR T T 70 / 86 / 122 / 144 105.71
60 Y207 KR T T 68 / 84 / 122 / 142 108.82
61 Y206 KR TE Fn 70 / 90 / 122 / 142 102.86
62 Y221 KR TE Fin 70 / 84 / 122 / 138 97.14
63 Y211 KR TE Fi 68 / 82 / 110 / 132 94.12
64 Y223 KR TE Fi 70 / 78 / 106 / 128 82.86
65 Y215 KR THFh 70 / 82 / 100 / 126 80.00
66 Y213 KR TH Fh 68 / 72 / 88 / 118 73.53
201 Y199 201 Y204 20 Y209
—— 10% .
——ZH 10% f205} —— 30% ——%H 10%
L5F 4 20% —%30% 1.5F 40% ? L5F 4 20% —>—30%
409 40%
g & g g °
8 10} 8 10f 8 10}
05+ 0.5 05}
"%% ,<: ,"\\‘;‘
0 1 1 J 0 1 1 ] 0 | |
0 10 20 30 0 10 20 30 0 10 20 30
B [E]/h A E)/h FfAl/h
Or 0r 20 -
2.0 N Y214 N 2.0 Y210 Y212
—— %N 10% PP 10% ——H 10%
L5k 20% —%30% 15 L—a20% —<30% 151 4 20% —%=30%
40% 0 40%
40%
g g g
o 1.0+ & o110} olo0+t+ XY
0.5¢ 0.5 0.5
0"‘}’ 1 1 | OT S 1 Il | OT - | J
0 10 20 30 0 10 20 30 0 10 20 30
B E]/h Hsf 1] /h Hsf 8] /h
201 Y220 201 Y222
——5H 10% —— ZH 10%
| —4—20% —%—30% | —A—20% —>—30%
1.5 40% 1.5 40%
8 1.0F 8 1.0
0.5+ 0.5
0 1 L J 0‘| 1 1 J
0 10 20 30 0 10 20 30
A )/ B fal/m
1 RPRTE T SR R B B AR T A 1

Fig 1

25 FXTR, ULBHBE R ASBETN 32 40% e L
YR EZ 0 hH T EREEE 15%~30%1)
12 B T A B T A R, DL A RN T 7%

Sugar tolerance of yeast strains from natural flour species
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WEHR BE R R P IR AR, AT PR U HAE AL R
il it )V o R PR R ) R AR

WE 2 fis, PRk 8 kkEERELE 37, 40 °C
ALER AR, T EELT o % G0 ER I R 1Y) S5 i 2R

KR JE N 25~33 °C , —EA#E 36 CP, A&
MF 5 7 35 HH %) I B RE A% 0 0 TR T A AR IR R
B F IR K535, A R T TF K 4 i s
)

- Sr 1.5
1.0 Y199 1.3 Y204 Y209
08
1.0 1.0
§ 0.6 § S
o a Q
©o0at S S
05 0.5
02 —— 28°C 37°C ——28°%C —— 28°C 37°C
—A— 40°C i —A— 40°C i —A— 40°C
0 1 1 J 0 1 1 J 0 1 1 ]
0 10 20 30 0 10 20 30 0 10 20 30
A A/h A Al/h AHA]/h
B Y214 Lsr Y210 L5 1 Y212
1.0 1.0
8 g
g g
0.5 0.5
—— 28°C 37°C —— 28°C
' —A— 40°C 1 —A— 40°C
0 1 1 ] 0 1 1 ]
0 10 20 30 0 10 20 30
/b i) /h I 1] /h
g g
a
S g
0 1 1 1 0 1 1 J
0 10 20 30 0 10 20 30
HE])/h I E]/h
2 R PATE SR R B £ AR T i
Fig 2 Heat tolerance of yeast strains from natural flour species
N 13 .
23 (B B AL ITAL SRR AR L sk 4 B, DA L RER)
231 Hﬁ;’é{ (A) ﬂ‘j;ﬁﬁﬁ, ﬁ 5 *ﬂiﬁﬂiﬁ%ﬂg%%—% [:[:Z:ﬁnﬁ

MR T E T 45 bRl EE , i al fd 1w 4]
TRFRAE 3 h B3 2 15 1Y 34 PR REEAT 18 3k 0

S 2 AR INGE , A1 32 PRI BRI A HO12 Sk e

rr i B EFREOR A L 2¥ = 1.7 mL/g, Hb Y80,
Y88, Y89 Ml Y147 f;eft:, DL Y147 b .
232 miE

TR TR Y 77 BB ) A 25 57, SR Sk i e 2
HlJE BB AR RS2 o DA A2 Lok PEAG 12

B
2

MR, HAr 29 BRISOL TR BERE , o DL Y71,
Y97 F1 Y100 N,
233 BEIESY

WAR/NT 70 43 FIE R 25, 70~79 53—,
80~89 73 N RUf, KT 90 43 Ak

R 5 Fw, BALEERE CA) Hil 5 ry i sk fi s
FEELEE Sk Y89, Y94, Y97, Y146 Fil Y147 ¥
1 80 43 LA b, RE] T RAFIARIE
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Table 4 Specific volume and high diameter ratio of steamed buns made of different yeast

75 P B TR e %5/ (mL/g) FfE
1 ERALL7 2.47+0.25"° 0.67+0.06°
2 Y64 2.1120.21¢ 0.73+0.07*
3 Y68 2.44+0.24"° 0.70+0.07*
4 Y69 2.40+0.24a"¢ 0.75+0.08*
5 Y70 2.52+0.25"° 0.74+0.07*
6 Y71 2.37+0.24"° 0.77+0.08*
7 Y73 2.46+0.25"° 0.72+0.07*
8 Y74 2.29+0.23% 0.74+0.07*
9 Y75 2.47+0.25"° 0.72+0.07*
10 Y76 2.27+0.23% 0.73+0.07*
11 Y77 2.39+0.24"° 0.73+0.07*
12 Y78 2.56+0.26"° 0.67+0.07*
13 Y80 2.65+£0.27"™ 0.65+0.07*
14 Y83 2.45+0.25"° 0.72+0.07*
15 Y85 2.48+0.25"° 0.73+0.07*
16 Y87 2.47+0.25"° 0.69+0.07*
17 Y88 2.69+0.27"™ 0.66+0.07*
18 Y89 2.60+0.26a™ 0.74+0.07*
19 Y90 2.56+0.26" 0.67+0.07*
20 Y91 2.40+0.24a™ 0.75+0.08*
21 Y93 2.41£0.24"° 0.73+0.07*
22 Y94 2.47+0.25"° 0.73+0.07*
23 Y96 2.16+0.22% 0.75+0.08*
24 Y97 2.41+0.24"° 0.76+0.08*
25 Y98 2.53+0.25"° 0.71%0.07*
26 Y99 2.41£0.24"° 0.75+0.08*
27 Y100 2.46+0.25"° 0.76+0.08*
28 Y101 2.48+0.25"° 0.74+0.07*
29 Y102 2.54+0.25"° 0.71%0.07*
30 Y125 2.30+0.23b™ 0.66+0.07*
31 Y128 2.17+0.22% 0.69+0.07°
32 Y146 2.57+0.26"° 0.75+0.08"
33 Y147 2.84+0.28° 0.72+0.07°
34 Y149 1.68+0.17° 0.73+0.07°
35 Y150 1.65+0.17° 0.75+0.08"

TE: PR AR R P R 28 R 3, ORI AR O 22 R R 3E (P<0.05),
Note: The same letter between the means was considered as no significant difference, and no same letter was considered as significant
difference (P<0.05).

x5 TEBRSELNREITLS

Table 5 Sensory evaluation scores of steamed buns made of different yeast N
75 PR T PR BB 75 T B TR R BBV
1 Al B bR A 81.60 19 Y90 75.40
2 Y64 70.75 20 Y91 68.50
3 Y68 75.00 21 Y93 74.80
4 Y69 72.75 22 Y94 81.70
5 Y70 75.50 23 Y96 60.50
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B ER ] < £30% 2022 F L6
S
B i B T Pk BE T JF5 i B TR R BE A
6 Y71 78.00 24 Y97 81.70
7 Y73 76.25 25 Y98 75.80
8 Y74 72.75 26 Y99 77.90
9 Y75 78.50 27 Y100 75.95
10 Y76 78.00 28 Y101 72.50
11 Y77 75.00 29 Y102 76.50
12 Y78 74.75 30 Y125 79.55
13 Y80 72.75 31 Y128 75.60
14 Y83 78.40 32 Y146 81.70
15 Y85 79.80 33 Y147 83.20
16 Y87 76.20 34 Y149 62.10
17 Y88 74.80 35 Y150 59.20
18 Y89 83.00
2.3.4 ity XTI 6.
B B L B S IR i ) 10 JR gt o, 6 A, SRR (A) #HEE, Y146

BUEMK, FESZ A RS, Be= sk | ghAK . Y147 BAEBARARE R, DGR, ok,
HE T SRPEBUE R, ARSI AR R R Y80, Y88 il Y102 -t EH A HH X% il A
Wil . FEOAREEA . ASFEIFES,PIRERE | SRR bR Wi 6 nIg, EDEERE (A) Hl&RYES

Fx6 AEEBBELMNEEMEME

Table 6 Hardness and elasticity of steamed buns made of different yeast

5 PR T b WERE /g b
1 Tl B AR A 2 806.27+280.63° 90.44+9.04*
2 Y64 4 455.26+445.53¢ 91.40+9.14°
3 Y68 3 264.54+326.45% 94.05+9.41°
4 Y69 3 616.00+£361.60° 92.47+9.25°
5 Y70 3 089.19+308.92¢ 92.96+9.30°
6 Y71 3600.13+360.01¢ 92.48+9.25°
7 Y73 3 389.94:+338.99 94.63+9.46"
8 Y74 3 406.60+£340.66d° 87.42+8.74°
9 Y75 3 241.74+324.17% 93.91+9.39"
10 Y76 3 681.63+368.16° 92.06+9.21°
11 Y77 3331.97+333.20% 92.01+9.20°
12 Y78 2932.124293.21° 94.24+9 42°
13 Y80 2714.97+271.50f 94.68+9.47"
14 Y83 3399.55+339.96% 94.02+9.40°
15 Y85 3 412.66+341.27% 94.72+9 47"
16 Y87 3 382.39+338.24% 94.71+9.47°
17 Y88 2307.77+230.78" 95.26+9.53°
18 Y89 3 038.75+303.88° 95.05+9.51°
19 Y90 3179.76+317.98% 94.75+9 48"
20 Y91 2743.06+274.31° 83.68+8.37%
21 Y93 3222.58+322.26% 93.65+9.37°
22 Y94 2990.13+299.01% 92.80+9.28"
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23 Y96 2 681.28+268.13°" 69.30+6.93°
24 Y97 3201.01+320.10% 94.53+9 .45
25 Y98 2 802.25+280.23¢ 94.74+9 47"
26 Y99 3 566.25+356.63¢ 93.7249.37"
27 Y100 3 428.39+342.84¢ 94.88+9.49°
28 Y101 2928.61+292.86° 94.03+9.40°
29 Y102 2552.07+255.21°" 93.54+9.35°
30 Y125 3 041.16+304.12% 93.06+9.31°
31 Y128 3 436.25+343.63¢ 93.59+9.36°
32 Y146 1 988.04+198.80¢ 89.24+8.92°
33 Y147 1 553.90+155.39" 91.63+9.16*
34 Y149 6 771.26+677.13" 88.83+8.88"
35 Y150 9 776.56+977.66" 87.73+8.77°

T SFHEIRAE MR R 25 A B3, oM R R N 28 5 B 3E (P<0.05 ),

Note: The same letter between the means was considered as no significant difference, and no same letter was considered as significant

difference (P<0.05).

FE TR S — R4 J5 RE S PRI AT 90% AR E, H
M Z X B 43 AR I S A O T R Mk R, L
H1 Y88, Y89 HIIkF| 95% A A .
235 AT

RGN IRl B A5 18 Sk i BT R AR AR, DLk
5 bR G T 7 2R A AT RE 430k
Y88, Y89, Y97, Y146 fl Y147,
24 NtAIEENAEREITMA

PR T RS TP A 8 PRI b | 24
P BE AT I ) TR R T S6IE o AR B Ry %of
PEAG A IR I w] 7K 43 | JBAs) | DD TE SN 52
24.1 K

M2 7 Al mRCE R
Xof I ) TIASY 7K 93475 B SE AN K

F7 FEEEE A EEREEAKSEENEM

Table 7 Effects of different yeasts on water activity
of toast during shelf life

ANTR] R BT

/G PN 1d 4d

i Ml P 0.9570 0.953 4
Y199 0.950 7 0.952 6
Y204 0.954 5 0.953 5
Y209 0.947 1 0.953 7
Y214 0.949 2 0.953 9
Y210 0.957 0 0.955 6
Y212 0.957 4 0.954 6
Y220 0.954 6 0.952 6
Y222 0.953 6 0.952 1

242 JEH

H R 8~9 A, WA E SR T, AEAX
SR TET 118 T ) 8 100 ok ) T 3k el AP R
FEbR AL, Y220 WERRTEELAENE | PHIEPER
Y199, Y222 [ 1Y BTAH8 bR -5 r ol B EC 4
243 FEIHN

H % 10~11 AT%0, Y214 FE S s dt | e
WA R S R 540 e B AR AN . Y204 T U] 7 i S 8
Preetk | DI AL A R . Y212 T8 L
220k . D) RAL SRR | O PR 2R R
Brfgfl, Y210 ML e i
2.4.4  ZEETHE

ZEA AN R RE B A P BT e bR, Pk

4 FRIE A T BRI BERE EAR , 430l
Y204, Y210, Y212 F1Y214,
2.5 REEAEAES

MARIE ) 4 #RIE A T 0 R5 2 1 wi] f i) ie1F

PRk, PRk i SopE T A AR 3 h R IARERBCK
KEESIBRIY 2 KREERE Y204, Y214, dEATv R
P FH i o

DATERE Y214, Y204, R R R & w5 il

TR, BAREE T-20 CHRTFE, EW
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£8 B Y199, Y204, Y209, Y214 HEMHAEERBHNERHSHT
Table 8 Full texture analysis of toast bread made of yeasts Y199, Y204, Y209 and Y214 during shelf life

Ll ¥k fifi i /g N R MEL gt
1 ol i B 178.35+10.36° 0.78+0.02° 146.46+9.62°

Y199 141.41+3.80° 0.79+0.01° 174.58+13.38"
BUE 1R Y204 126.0145.24¢ 0.81+0.02° 157.2540.01°
Y209 137.80+3.00° 0.81+0.01* 146.29+4.05°
Y214 97.38+1.65¢ 0.81+£0.01° 117.60+3.79°

T ol B 523.02+54.41° 0.68+0.04° 349.45+14.30°

Y199 412.34+51.79° 0.710.04° 430.32+30.99*

) . Y204 292.09+44.88° 0.73+0.03" 285.75+25.60°
HE 4K . . .
Y209 392.44+69.06 0.71+0.05 302.82+9.94

Y214 300.04+64.45° 0.73+0.06" 328.46+35.45"

i PR EFE TR 2R AR, TR TR 225 B3 (P<0.05),

Note: The same letter between the means was considered as no significant difference, and no same letter was considered as significant

difference (P<0.05).

®9 B Y210, Y2120 Y220, Y222 HEEEKRRYEAERESH
Table 9 Full texture analysis of toast bread made of yeasts Y210, Y212, Y220 and Y222 during shelf life

k=R WERE /g AR MEL Agg-14:
T P B 248.75+44.74° 0.76+0.03" 238.09+39.44%
Y210 204.71+26.52° 0.75+0.02° 222.27+23.82°
BE 1R Y212 152.94+41.14° 0.77£0.02° 185.50+40.81°
Y220 321.55+32.37° 0.76+0.02° 304.18+52.69°
Y222 220.63+18.83" 0.75+0.01° 266.80+22.71°
Tl 445.21£51.18° 0.71+0.01* 318.02+29.86*
Y210 262.88+12.31° 0.73+0.03° 268.01+9.53"
. Y212 253.91+16.84° 0.75+0.01° 246.72+15.11°
HCH 4 R Y220 569.40+29.05 0.65+0.03" 365.87+3.69°
Y222 385.79+45.18° 0.7240.03" 276.88+24 27"

T SFEIRAE MR R 25 A B3, oM R R N 28 5 B 3E (P<0.05 ),

Note: The same letter between the means was considered as no significant difference, and no same letter was considered as significant

difference (P <0.05).

£ 10 EEF Y199, Y204, Y209, Y214 A EEBE TS HE

Table 10 Sensory score ranking of toast bread made

of yeasts Y199, Y204, Y209 and Y214

RE bR
LU 24k Y 204> b BERE=Y 199=Y209>Y214
Uikl Y204>Y209=Y 199=Y 214> . ¥ £
PR Y214>Y204>Y209> RV B RE>Y 199

T RS I Y214>Y204>Y209>Y 199> Rl i £

R FEFEARR

11 B Y210, Y212, Y220, Y222 A HEBEESHE

Table 11 Sensory score ranking of toast bread made

of yeasts Y210, Y212, Y220 and Y222

REHEAR

B 22N Y212>Filk FERE=Y210=Y220=Y222
AL Y2125l B E>Y210>Y220=Y222
iR Y210>Y212=Fj Ml B £E>Y220>Y222

TCE RS AR Y212>Y210>Y222>Y 220> T M B B

7S ZESEAKR

ORI A B A AR A T P A, R & | At
K M LU S A BRI a3, B R TR A Ik 2
IEFEEBL, WA, XIS R R )
TRESEUY, — Ty T IS S R A T 20 A
A PR TR, AN AR AR A IR R R
F—5 M, FERE AN M R B 8
JEPEY T CBana e HRK ) S35 fkmff, AT s
5553 18 A A 4 U R T R R DL R R B
Fofr 2 A R4 VR T A T ) S PR 12 AT,
SR, Y204, Y214 BERERPLA MR
s, VR AV IR TR AE 35 RUSRRBIE H HE % .
H Y204 Y214 il £ (147 % T8 148 4 1Y) B 25 FIEE
SEREBIOLT R BERE . Horh Y214 BRI R M
et o
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Table 12 Specific volume change of yeast frozen
dough during storage

n i
,%l $* Y P Y P Vi
IR 14K HE2l R 28K 35K
L EER: 415 3.49 3.00 2.88 2.83
Y204 431 4.17 428 3.75 3.69
Y214 424 4.98 428 4.11 4.00
3 #Hig

AR ER RS T2 . RIR A
Sy BRI 65 PRIERETR AR  7E LUE SRR ZE &
R TR S R ﬁﬁ%ﬁwg\%@w\
JOT AL B Al D R 8 G IR A SRR Y88,
Y89. Y97, Y146 %ﬂ‘Y147 FbkEERE, AE LAt
T £ A AR A b el 288 e T il ot R I T o
By ks B W PFA SR IE Y Y204, Y210,
Y212 Fl Y214 PUtkEERE, Hrd Y204, Y214 A94L
RPER, RERBMEA VRIS T4y 28 KU L,

IS5 G A TR AN [ R A T S BE, 4R
& HERIILH, TFRFFORERERBER, hiH 2
TR 2E AR RS FNZE A TE AL . A, SRR
VA U T AT 7 BRI BE 04 & A B TR R
T ARG M, RV VR THD AT AR AR 3 AN ] Bk 1Y)
FEFRSY, A A 1w A IR 5 A
SEFRT ST TR, FESR AR b B Y [
RAER B ASHIFFE I 356 1T R PR ik i) I B EL A
FEV R TE A R AT T, I AR A 3R S
ARRE s BV R i L HESH TR E AT ok Ak
HERR LT O E AL T R B R L
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