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Abstract

This study was performed to improve the quality of mass-produced fermented bread by enhancing the
leavening activity of baker’s yeast in sugared dough. In order to increase sugar fermentation and CO,
production, maltose-pulsing of baker’s yeast was introduced for induction of maltose-utilizing enzyme
activities before inoculation. Pre-exposure of baker’s yeast (3% in wet weight per volume) to mal-
tose(3%) at 30°C for 2 hr led to the highest level of CO, production in a fermentation medium which
mimicked the composition of sugars in yeasted bread doughs. Pulsing yeast with commercial starch
syrup containing 55% maltose brought about much higher increase in CO, production than the homo-
geneous maltose-pulsing at the equivalent maltose concentration (3%) for 1.5 hr. Concomitant increase
in maltase activity without any considerable change in the pulsed cell mass suggested that the enhanced
CO, production might be due to the induced maltose-utilizing enzyme activities in yeast cells. Baked
bread also showed about 11% increase in volume as a result of the enhanced leavening activity of mal-
tose-pulsed yeast in sugared dough. With the advantages of low price and using one of the intrinsic
components of sugared dough, pulsing baker’s yeast with commercial starch syrup could be useful for
enhancing fermentations relevant to baking industry.
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Table 1. The composition of sugared dough. The 2nd dough compenents were added to the 1st after primary

fermentation
Component Fats and . .
(wiw %) Flour Sugar Yeast Yeast food fatty oils Starch syrup  Sodium chloride =~ Water
1st dongh 38.79 8.82 1.76 0.08 25.86
2nd dough 12.93 1.53 6.72 026 0.67 2.59

8 24 5 9ol dFE A Py Y
slu, 218 E9E 55%2] Wold £g90l Rog
AAsle] ARE-FR T}

Hx2|of e My EoE | #Hat 3 e
(maltase) EAEN £Y

Az wE FRAZ] Wi oo «mol
Az of Are] SEHA Wi AFE A
g i YA Aeld ER &Y 71ed 3%
X oo sl zt 279 AAM viAE 718k7]
Ade gl Ax F WY wAE 7ty A
o] &% HHE] AFE SHFoEN FQledt.

DelolA] E4 ARE 3% &% &9 g 7
ZAYE AA | F g MiAE 7] A
Y HAEL FHsl 4°Co FRFE 4R
g o]&8 23] H3E ok, 1 mM dithiothreitol--
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6.8 $E8H8 AAET] YT FoE st &
He ¥ de Jze AN 253 9712 10
Z ) ¥ 202 97 FHE 128] vHEEl] AE
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AR sl AL FFAE AR
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1 mLoll &4 A& 100 uLE 718l ¥hg- A|7dd
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(Higgins et al., 1999). ¥H-& A3AJE<] p-nitrophenol
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Table 2. Effects of maltose concentration in yeast-pulsing medium and pulsing time on CQ, evolution (mL) measured
after the pulsed yeast fermentation in a medium which mimicked the levels of sugars in yeasted bread doughs

(&)

Pulsing time 1hr 2hr 3hbr
) . Dulsing media Ma?;:/oose— MaSlZ;se- GlyEt M:lzse- MaSlZse- GlyEt MSIZ;)SC- MaSlZ)ose- GlyEt
Time (min) MYP MYP 7 MYP Myp Y wMmyp wMmyp '
20 - - - - - - - - -
40 - 04 - 0.4 - - 04 04 -
60 - 04 0.3 1.0 04 0.3 0.8 0.9 0.3
75 - 04 0.3 1.6 0.7 04 14 1.6 04
90 03 04 0.5 2.6 14 0.7 20 25 0.7
105 04 0.7 0.8 35 2.1 1.0 2.7 il 1.1
120 08 1.0 14 4.8 29 1.5 35 4.0 1.6
135 1.4 1.5 20 6.4 37 22 44 49 2.2
150 2.0 2.1 27 8.1 47 28 53 5.6 2.8
(B)
Pulsing time 1 hr 2hr 3hr
Pulsing media 3%, 5% A 39 5
Maltose-  Maltose- Gglf: ¢ Ma?ste- M:lz))se- G‘I{}f ! Maltose- MalZ())se- G%F t
Time (min) MYP MYP MYP MYP MYP MYP
10 - - - - - - - - -
15 - 02 - 0.3 0.2 - 0.3 0.3 -
20 - 03 0.2 0.6 0.6 02 0.5 0.6 0.2
25 - 0.3 02 1.1 09 03 1.0 1.0 0.3
30 0.3 04 03 1.8 1.6 04 1.3 1.6 04
35 04 0.7 0.5 25 22 0.7 1.8 2.1 08
40 0.7 1.0 0.9 a5 3.0 1.0 24 27 1.1
45 1.1 1.5 1.4 4.7 4.0 1.6 30 34 1.6
50 1.6 20 1.8 59 5.1 20 36 39 2.0
©
Pulsing time 1 hr 2hr 3hr
Pulsing media 3¢ 5% 3% 5% 3% 5%
Maltose-  Maltose- G}g]],i ¢ Maltose-  Maltose- Gglf t Maltose- Maltose- G‘;yl:l'i t
Time (min) MYP MYP MYP MYP MYP MYP
3 - — - — — — —_ —_ —
- - - - 04 - - - -
9 - - - - 0.5 - - - -
12 - - - - 09 - - - -
15 0.2 0.3 - 0.3 1.3 - 02 - -
18 0.2 0.5 - 04 1.9 - 02 - -
21 0.3 0.7 - 0.7 24 - 0.3 0.3 0.3
24 04 1.1 - 12 33 - 0.4 0.4 0.3
27 0.7 1.5 0.3 1.6 45 04 0.5 0.7 04
30 1.0 2.0 04 2.0 59 0.5 0.7 1.0 0.5

Glycerol and ethanol were used instead of maltose as the control. Yeast cell concentrations were 1%(A), 3%(B) and
5%(C), respectively, in wet weight per volume during maltose-pulsing and fermentation. Values shown were means
of data derived from three experiments. MYP and GlyEtYP stand for maltose-yeast extract-peptone and glycerol-
ethanol-yeast extract-peptone media, respectively. “~" means the value under the detection limit.



ol Al 2|3t Ae gl WwEBA M 89

7HEE7H8 RARBIZA MYP HlA¢lA 30°CR 1~3
AIZE B HAE § ARE ARG w wkEs)
AR 2 248 710 30°Ce] FMGYP 2 Wi
xe] HEEYE 0~3A7F 59 COo, 71A SAF
< ol &3l 28 Ai= Table 2004 B & Sl
Ko| waEA|Tr] gyl wle} thgol vis) F
203 dEgEd F7t o] AaAgorn o}
AR AR HaEE P¥3 FMe Re
2 =AY ol Ade 5%Y AUt AHRH
A-E AYslae QAZ Aol AH8d ol
o] Fx7t 3% AgolM A ddE SEEAS
Hyom olgg &38 Yehlr| fsiMe Hig
2/ Axe] HMAE AZke] 87EE & 4 UK
. olE 7hed HAl W AFA| o]&EHE AR
=7t 2% WYE 7T o 3% ER7 ALS
H AHEREH 3%2 Weld FmolA A7 Ax
o] AXeE Fsh= Aol A AR AHEE
F J&E A

o of A

o1 Mxf2l0l o8t Bmo| wasy s}
T7hel FAE oty o) 4A| WE W AE
B AHEET glow A7 FF0] gold B
(HobF 55% F)E SR FAE Hopel
Ast e Emel BEBY 7 Ebh tehte

A& 2AR] 2 Z3, Table 3904 B+ xR0l F

4 Hold = 2 FAE HolFrTt ¢
F4E B 7 BAE RUoEM AAE Hop
BFET FAAe] 2 BRG AR A &
FHoz AT & UeS FASATE BT ol
g Ao} dotgd HAE F AR AT Yol F
7hete] vehd AAAE Blataat MMz A
o) F AR IS Y 4¥] Ade Ao ¥
F7h gle AR FFE EJoEn AW 7iAse]
o mE A 249 Fv} ol ohde W
3 BolFglon, ARERE F&% N 1 mg
7 GElol B4a¥AYE 3 AYY A ol
e AR @Yo Yol Aoty Aol &g HH
Ao I =2 wold dixte] AHE AaE
o] E el F7He © we AAYE AL &
F30 .

AN B ZZHOIM Mol M2 2ol Ues
o &4

o) AgZAE EUE slo] Aa W v A}
257 Sle EAold 55% )2 Are A
ol AREF ¥ vk 2g AE R2ARIYGL A
A 2L o AN A =47 FY3t
A 3% ER FE 3l 3% Wold F=E 30°C
oA 2A17F HEPEE AREElGT) 7t 1, 23 Rk
o] HEE AFsle] ST WEHFLE Table 49

Table 4. Effect of starch syrup-pulsing of yeast on the dough mass after fermentation

Treatment of yeast Starch syrup-pulsing

Control(w/o pulsing)

Reduction Reduction
Samplin Dough mass  Reduction in {a)Percent Dough mass @ Il;faszn n (b)Percent ratio
plng (®) mass(g) reduction ® ©® reduction (a/b)
Before 1st ferment. 203.34 204.09
After 1st ferment. 200.61 273 1.34% 201.94 2.15 1.05% 1.28
Before 2nd ferment. 243.40 244.61
After 2nd ferment. 243.01 0.39 0.16% 244.29 032 0.13% 1.23
Values shown were means of data derived from three experiments.
Table 5. Effect of starch syrup-pulsing of yeast on the volume of baked bread
Baked bread volume(mL) Volume ratio
Treatment of yeast (b)Starch syrup-pulsing
(a)Starch followed by storing at 4°C (c)Control @) (bl
Expt. number syrup-pulsing for 48 hr (w/o pulsing)
1 433 429 388 1.12 1.11
2 388 386 350 1.11 1.10
3 397 397 360 1.10 1.10
4 418 422 377 1.11 1.12

Volume variations between experiments were caused by slight differences in baking condition. Values shown were means of data
derived from triplicate experiments for respective experiment numbers.
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