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Effects of fermentation using eight
different yeast on steamed bread quality
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Abstract ; In this study, the quality of steamed bread made from eight kinds of commercial yeast was studied. Each sample group
was analysed by SPME-GC—-MS, and sensorial quality was also evaluated.The results showed that the unique volatile flavor
compounds existed in all samples, the yeast species had significant effect on the quality of steamed bread, sensory score was
correlated with the volatile flavor compounds, and the steamed bread made from drying yeast get a higher score than that made
from fresh yeast in sensory envaluation.The sample Y-5 got the highest score of 82.03 and 16 types of flavor were detected.The
content of volatile components in Y-3 samples was the highest, which was as high as 137.43 pg/g.The kind and content of
volatile components detected in X-2 sample were the least, containing only 8 kinds vol atile flavor compounds 9.08 g/g.The
lowest score for sensory evaluation was Y—1 sample, which was only 76.67 points. Conclusion;: The influence of yeast on the
floavor of steamed bread was clarified , which provided theoretial basis for the industrial production of steamed bread.
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Ao Y FH) T o 8 S o JBT 1) 2 T 3 AT R 1) X LU R AR
HEEEE ., R, A SO e PR\ B R B R BEAT 25,
K B [ AH £ % B ( solid — phase microextraction ,
SPME ) "' iy if Ak B D7 125 oA R HCHEE S A o rh B 4 2
PR B, ORI ROAE 3 - BT S B EE (gas
chromatography— mass spectrometry , GC—MS) 3 £ i
BRI BT, LE NIST. 14 FEh AT R R LS 5457
BT, RIEF ST BB T N AT BB T4y SR
SN Sk i I OO, AR T S 8 Sk D Ab B AL 2 S A
5ZFHAMK I
1 BRI
11 RS

TASR ARG EOE AR R T SR PR TR
FWERE NFPEERE, B RE s TR R | R e
B AR, I B T3,

Sartorius BSA 124S—CW Hi, T K FEZ FHr
Bl AU AR AT BR A 7] 5 SZM-60 g FEPLCAIIAL) )
FRIBARE LA BR 2 7] s BRSE4E: CV 24 W)
JERKSE R & S LA A BR 2 &) 5 [ AH £ 2% BT 25 0K
(40 mL) £ QEC A F];7890A ~AHMIE £ [H
Agilent 2% 5] ;7000B =H PUZ AT i 32 [H Agilent
N\ ] 3 Sniffer 9000 PR F]{Y  FHi+ Brechbuhler 2\ #]
[E AR A B (SPME)  SE[H Supelco 22 H] .
1.2 SWHIE
1.2.1 8L ZEM Jrik B 300 g THI Ky, 38 °C kK
150 ml, 3 s Bk R R T B S I &L 50% 7K Hh
IEAL S min g 5 B B0 AL R L TRy IR K S TED R E]ACFN
AL, FNTE 10 min JE BOGHE T AT FREE R 100 g 2
A HYTE AT, J7iE S PR 80 T, 82 20 T B Ak RITE

bR g

TESLER, 7E 38 °C AHXHRE 75% 1 A& 46 N I & — <
B a] s =2 5 #EA T2 S 75, R 7K B Hh 75 2% 25 min, (5%
1EZE S [t 5 min, FRECH 12 Sk | B8 20 min, SCEGHT,
TR M A B SRR A T XU 3 S5 A R B DAY o

ARl & P GE S AN [A], DAL I 34 3% G s S0
PSR T L0, AR i 1 A e I I O A T R 3 R
S HIE], PR W 1,

1.2.2  TZs— [ ARPAE BB AE DT ik KK I 50 1R
P Z 60 CAH ; B il 5 2 skots 2 ¢ F 40 mL Tt
ZSE LA T wL MREE 7 0.816 pe/ pl PYbR 2 FI
—3— i Je 2 ) B HLCE T 60 °C B TE IR K ISR N,
ST 20 min SPATZEAE , FREE SPME SEREET i ERE S
L, 7N HE LT AERE LS W B 40 min S5, 42T 2 Sk 4
], 3k T R A A B OR “ ready " 5, 8
SPME JEREET /N0 B 19 48 A ZERE 1T, P U HE H A5 B
S EAT 5 min fFEHT, FR4E LT 4RSI

1.2.3 SRS FERE BRI 25 A A e
PEBANEAE DB-WAX; B EAH B 2 Tl 280 N &
Al S, P 1.0 mL/min s A TR 230 °C 5 NS5
R IR PR 40 °C AR 4E 2 min, L 2 °C/min T} 5]
50 °C, LA 5 °C/min F}3] 110 °C, LA 3 °C/min F}
#] 230 °C ,{%F¥F 4 min,

JE 3% 4514 . B8 T HL B9 (electron ionization, E1) Y& | i,
FHEHE: 70 eV B FURIEEE 200 °C 422 1 # 280 °C i
E VL I 29~800 u s bR ifE PR, A AT 5k
PSR A s O FNAER
1.2.4 WBIEIT 2% GB/T 21118-2007 /N4
B8 I AR RAE R T 9T S bR v, 45 A L BRI L
HEATIE 248 e, i H 0T 44 ), i o5, 208U 1%

R WG S USSR A ] R

Table 1  The numeration,addition amount and proof time of yeast
BB 2K FrmERE SRR i o B T lEEE TR T lEEE TR TR
B-1 X-1 X-2 Y-1 Y-2 Y-3 Y-4 Y-5
WInE (% ) 1.1 1.6 0.6 04 0.8 1 1 1
i /% Bisf ] ( min) 30 30 45 50 30 30 30 30
K2 IR AN IS 2
Table 2 Details of the sensory evaluation of steamed bread samples
eI 2 i3 VPS40
7 (ml/g) 15 15- (2.8~ [£%¥)/0.16
. 1(1.16~1.20) ;2(1.21~1.25) ;3(1.26~1.30) ;4(1.31~1.35) ;5(1.36~1.40) ;
SEJREA (5 9) 5 ( 4(1.4)11~i.45);3(1.4)16~§.50);2(1.;1~§.55);1(1.;6~i.60) :
HEHI 10 B L A0
REOERE 5 R HOLSE AT 0
RECIRDL 10 BN H DU AL /INRR A TR, BOEH AT 53 s
it 5 8 S O PR B T, DU 5 g
HE G5 10 18 3 B TR 2 SRS 57, LA AN R I, D5 73 g
Pk 10 58 Sk O 5 5 e R, DA e
g Rz 10 V88 S B P | I JGRAE  DU)A- e g
Ak 10 8 S BITC TR B, 2 T A ) it P 355 7 B0 P, U5 73 g
R 10 B8 Sk MO 7 R IR S0, DA B ey

TE < S AP MRS 08/ T R TR X TR R, ANAE R ARTE 1.16~1.20 Ju N, A2 15 Al A5 04 70 MR BT 23 A B

i WA TR 018 Sk A T4T 43
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YIS FLAE 7] 27 ZH BB /N L S AT Do, T PERVER ST, BE %) GC—MS Kl 2] 119 £k 2% 553, >R B

BHSEEE ., BAPEA g an g 2 iR, fh2E TAE R Pa AL R 22 48 76 NIST14.L 3% (& )2 vp 3k
2 ERE54HH IR RS 53Mr, A A s g B — v b 47 98 & Sy
21 J\FhEEE & B S thiBE M K 5 47 SE I, IR AS [RIRE & P 35 Pk i 4y AT X L B B, 4

3 SPME 35255 & b BRI AE B h B S B

Table 3  Identified the aroma compounds in the steamed bread samples by SPME method

o W (ng/e)

P et B-1 X-1 X-2 Y-1 Y-2 Y-3 Y-4 Y-5
1 7% - - - 0.55 435 - - 0.09
2 M 4.69 5.66 2.27 17.83 1728 2934 223 2.63
3 D- 753l - - - 9.44 11.99 - - -
4 =3 — - e Pt - 1.00 - - - 8.55 223 1.37
5 TSR 1 - - 0.74 - - - - -
6 A Em PR - 5.26 - - - _ _ _
7 N 25 R e - 1.23 - - 2.03 - - -
8 MR =/ \ e e Y - 1.36 - - - - - -
9 + e - - - - 2.14 - - -
10 (Z) =754 1 F s - - - - 7.90 - - -
11 LR e - - - - 2.61 - - -
12 T+ /\BERR FH - - - - 4.13 - - -
13 TR H g - - - - 19.76 - - -
14 SV JFRTTR HH e - - - - 2.57 - - -
15 R Tk 0.46 - - - - - - -
16 AT MR - - - - - - 0.36 -
17 T/ 0.42 1.35 0.77 1.37 0.93 7.96 0.45 0.88
18 AR 2.54 1.50 3.19 4.38 - 28.47 3.75 3.58
19 KR - - - - - 5.59 - -
20 Bl - - 0.86 0.41 - - 0.14 -
21 =2 - IR - - - - - 5.47 - -
22 A2 ,4- 38 Z 5T - - - - - 1.64 0.21 0.19
23 23 i 0.21 0.19 - - - - - -
24 FH 3 B A7 T - - - 0.80 - - - -
25 B DI TR - 3.48 - - - . - -
26 3- M2 - - - - - - 0.11 -
27 4- 2 N dh-2 - FAR LR B 0.21 - 0.28 - - - - -
28 2,4-TORUT HR TR - 0.57 0.54 - - 1.93 0.73 0.28
29 - I FE -2 - WA FE T 0.17 - - - - - 0.19 0.34
30 T H gk - - - 3.98 8.39 - - -
31 ST R ok - 0.67 - 2130  29.18 - - -
32 28 - 0.85 0.44 - - 2.00 - 0.59
33 KN - - - 0.85 - - - 0.38
34 4B 7 - - - 3.98 - - - -
35 2-HHEZR - - - - - 0.76 - -
36 1,2,3,5- P HEH - - - - - - - 0.65
37 4- L FHABHK - - - - - - - 0.55
38 HERR - - - - - - - 0.13
39 2 I FE Ik IR - 733 - 4.07 1.66  39.42 1.51 2.47
40 Kk 1.72 - - - - 441 - 2.86
41 g 9.25 - - - - 1.87 1.72 3.10

SR 19.66 3046  9.08 6895 11492 13743 13.65  20.08
P15 9 13 8 12 13 13 12 16
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Table 4 Type and relative percentage of aromatic compounds in steamed bread samples( % )

- [ iz i fiid 3 K At
R F &EOM FHEORM R8O FROM O S&E R &R M
B-1 23.84 1 234 1 15.04 2 1.09 1 0.00 0 0.00 0 57.71 4
X-1 21.88 2 25.75 3 9.33 2 12.07 2 2.21 1 2.79 1 25.95 2
X-2 24.98 1 8.16 1 53.04 3 0.00 0 0.00 0 4.86 1 9.01 2
Y-1 40.34 3 0.00 0 8.93 3 1.16 1 36.66 2 5.78 1 7.14 2
Y-2 29.25 3 35.80 6 0.81 1 0.00 0 32.69 2 0.00 0 1.45 1
Y-3 27.57 2 0.00 0 35.75 5 0.00 0 0.00 0 2.01 2 34.66 4
Y-4 32.73 2 2.65 1 33.42 4 0.77 1 0.00 0 0.00 0 30.40 4
Y-5 20.34 3 0.00 0 23.13 3 0.00 0 0.00 0 8.90 3 47.65 7

g e B E PR E S, BRI 4 BR

T LLFE 3 3R 4, K B SRR B A A 3 B9 TR B
KT IS — B, PN R A, Xt A
18 S FE XU 1 R B AR A R i I B . (E R X L
Jo KB, AN ] B R S B S R A s ) BT o) A 45 2]
PR SR S, T B R M B A PP 2 i 2 A
¥ AHFIATE, X5 Corsetti &5 14 WF 5% 45 SR AH —
5 RIS — S R R A A W R 2 | kS B A AR S
LRI EEIEE R /0 R F], B AN TR AR
il SR B B XUBR L R — B, b Ah, TE R F 1Y K
ERXURY T AATE R R ds Y i, R R R
P 5 7 IR AEL R 22 BCARAR /&5 , 7618 Sk 5 5 ity 33 1A XL IR
T S BT R RN K, B A A b I SR X L
1T 2B,

XT3 A3 AT AT, R B HE A PR XK ) R Y A
SEHFFNY-3>Y-2>Y-1>X-1>Y-5>B-1>
Y-4>X-2,FEHEFHN Y-5>Y-2=Y-3=X-1>
Y-1=Y-4>B-1>X-2; Hi Y-2 Y-3 S5 T A
W3 ) 3 K T ) BT e A v T AR & i XUBR 4
R b, Y5 N B0 B A L 5
BT, AT W AE 18 Sk XUBR v, T B B i R ELE L F
2P RE G EEEEEE, T X DL Y-2.Y-2.Y-5 =Fhix A
.

Xt & 3 YEATAHT, A ER 8 FhAE S o BT ARG I B A 45
KRS FP S A M EE B2 B AT R £, K
W E] B, A 20% ~40% HR SRS R A s
SRR, Hirh Y=2 #F Fvh 35.8% BYHE KR BRI Ky
RIS, T Y-1.Y-3 . Y-5 F5 P HUR & 4L R 259
i 5 RIS oA B im B L, B e 2 1 Y -5 KRS
WA 8.9% ¥ &ML ot R AR IR S s ik 2EHFE Y1 .Y -2
P O B 5 R At IS 4 45 R A o DU A 3 A
FTHDRES T, S8 1.45% ~57.71% N5,

YL 3¢, K P50 B U M Bl 43 5 3l A7 TE T 4%
AEESh R, FL AN S W (RO A ) T (SO A A7
SRR R CERRR A AR ) 2 - IR S I
(G HF) s A B L & A 2] 09 4E i A7 7 H
A ELZEY R :B-1 B &H I ER LR
P2 ) 50 & SRE ) s X-1 FEfb b
Ao ) b H RS B R (B ) (P SRR TR B R (2%
Ll BL R AIEA) (BT ER (AT KRB 5
X—2 B AR I 2 2 - S R 2 TE CBR A AW

266 01752015

)5 Y1 BRI BEIA TR (1 AR SR
Y-2 #ES TR E A D D-F PR (E R ) LT A
HEk( TEHEES);Y-3 BESPER B R-2-F/H
fiE (N FAZE ) s Y-4 SR P &AM N AL
E B {RELHEIET) o
22 N\MEBEELABELBREITMNSN

P 1 T S 1 S RV o R v A G B il 4, 1 S,
PR TR LA i K 0 7 ARE DT, DR I BE A 48 Sk 45 4y B
SRFA IR HR, R BE TR Th AR AR G Z R R O, R
F5 o— TEMY I BRI 5L AL G 22 ZE R I TR i A
TR, T P R A AR P AR 22 R L L R L PR
FRILAL G 25 AL fl 9 5 18 S 1 XU, T HL AT
FIF NI S W, B, 7 T 2 st , e I 1
FERES INEL R SR Rh 2, # S R i H =S i i £ /0 5
B, S SO AR TR NG BT X, 1 A SR AR
SAdiE Sk (1 BT A ST AR, AR S B A X AS TR E B: T o
VERY R SL I TR E T, BARSE IR SR 5 .

MF 5 n] LU H, S 6] R T I E 09 12 Sk 45 45
TR MR E Y-5>Y-2>Y-4>X-1>X-2
>Y-3 >B-1>Y-1 {HIRERARK e Y-5
154341 82.03 , T34 He IR Y—1 BESSEA 76.67 41,
TEERFR B L, AR RRE &t A T 22 5%« 76 0T A B dh
o, B—1 A N N B B S R, X— 1 R O K B A
SZR ZH ZUEE R S A A, Y - 1 B S A ZH 2L A TF
Sy, Y -3 RS IR B S S AR 2 RO,
Y-4FE S LE A o e, Y -5 BE S AE 2R B OREE Ah
DU I S BT 2 S o =1

LEG A M e 5 BB TR A5 40 T A, K
7R 0 Sk v 4 PR XUBR B TR ) S T B Sy B R
(] i L A ) BRI R T A e A5 30 1% 1 Sk o o ¥
HHOARFE 024387, 3X EEIE T 45 5 R & R
TR B FP2E TR AN BORAEAEZE R, AN [RRIR S 1 19
Bk FLAEFI LA BT AR R, B & e A2 AR g
AR =t A T IX 3], 00 T 55 i e 2 34 4 PR W) Jo
oy RABBE AR5y, HOR 2 R AE LR G R 5T .
3 it

AR FH SMPE 5 GC—-MS £ AR Kl I % Lt
Sy AT T FHAS [R) R b BB 1 A 1918 S v 452 2 1 0 B 1)
SRR, [RIES B ST R PR /N 3 4518 Sk A5 o 1Y)
SR TPESY , G5 B, 18 Sk A 1 XUk 4 BT R AL R
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Table 5 Sensory evaluation scores of different yeast fermented bread samples

BE & B-1 X-1 X-2 Y-1 Y-2 Y-3 Y-4 Y-5
Lz 103 10.8 12.7 10.8 123 119 135 12.1
iR 3 4 3 3 4 4 4 4
e Hif 75 7.85 72 7.6 8.2 8.4 7.35 7.9
R FOGEE 4.4 3.95 4.4 3.9 4.08 3.8 3.7 4.5
F R 7.87 8.47 8.40 8.67 8.27 8.40 8.20 9.04
B, 2.9 3.65 3.1 3.5 35 33 3.6 3.58
ALY 7.6 8.5 8.2 8.5 8 8 8.25 8.5
W 7.9 7.9 7.6 7.8 7.8 9 79 8
hgpr 8.6 7.9 7.6 75 7.6 8.4 7.95 7.4
ik 8.3 8.15 8.1 7.8 8.2 6.1 7.56 8.4
ps¥ix 76.77 79.27 78.20 76.67 80.35 77.60 79.72 82.03
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