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Effect of Trehalose on Rheological Properties of Bread Flour Dough
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Abstract This study was conducted to evaluate the effect of trehalose on the rheological properties of bread flour dough.
Farinographic and viscographic properties, pH, total titratable acidity (TTA), and fermentation power were analyzed for
flour dough rheology. Flour dough containing trehalose showed greater water absorption capacity and longer development
time. However the stability, degree of softening, and farinograph quality number (FQN) were lower for the trehalose-
containing flour dough, however, these factors decreased with increasing amounts of trehalose. Trehalose did not affect the
beginning of gelatinization temperature and maximum viscosity temperature of flour. The maximum viscosity was the
lowest with 6% trehalose, the end of final holding period, breakdown and setback values decreased with increasing
amounts of trehalose. Flour dough with 4% trehalose had the lowest pH value for 120 min fermentation at 30°C, and the
highest TTA value. Addition of 4% and 6% trehalose showed larger fermentation volume of dough than the control. The
results suggested that trehalose positively affected the rheological properties of flour dough such as bread volume, softness,

and staling delay.
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Rheology #4¢ AE+= 7 155 U7 (Dachan Flour Mills
Co., Ltd., Incheon, Korea), & ¥ (Choheung Corporation, Ansan,
Korea), A®H(CJ Cheiljedang, Incheon, Korea), trehalose (Hayash-
ibara Co., Ltd.,, Okayama, Japan) 52 AF&-3}%Th Trehalose=
Bl o7t deoR Az A 44 2R F5 99.3%, pH 4.5-
6.5013ct.

Farinograph &4

TrehaloseS 7Fst W8 H7159] Farinograph 574 AACC
WA (54-21)(15)°] wEF Farinograph (No 183538, Type 860000,
Brabender Co. Ltd., Duisburg, Germany)Z #4313t vl ¥
Sk 30+0.2°C2] farinograph mixing bowlell "8 U7} 300 g3}
W7LE i8] A" 6%l trehalose 0, 2, 4, 6%= 2zt Y3 7|4
£ AEshHa] gL AR FYo] 500+20 BUOl =2d w7t
A FHTE I F5ES 2™k Ax(consistency), &
& (water absorption), W3 /d A1 {H(development time), 7=
(stability), 2F8}(degree of softening, 12 min after peak), farino-
graph quality number (FQN) <] #& #4315

Viscograph £

TrehaloseE A7Fg W& U71F9] pasting 5795 Brabender
Viscograph (Viscograph E, Brabender GmbH & Co. KG Duis-
burg, Germany)E ©]-&-8to] AACC W (61-01)(16)°] we} #4]
sttt -8 WrHRel WIHE iR H® 6%l trehaloses ZH7t
0, 2, 4, 6%E T3 53 g& S/ 450 mLoll HESIY =74
4 Ho| Yy AL Addslgtt IAEEE 75 rpmoi ZA 3}
1R 159 HIER 2EE ASAZIEA 30°CelA 93°CTt
A 71Edste] 1577 B9 33PAl & (gelatinization temperature;
°C), #3%=(maximum viscosity; BU), #3173 %E 21 (maximum
viscosity temperature; °C), -JE X=(final viscosity; BU), break-
down (BU), setback (BU) 5= 53] WHE =435 Th

Hi=o| pH st 24

TrehaloseZ H7Fek W8 W7EE ¥15-8 1208 59 &aA]7]
WA 208 T9IE W] pH WHElE Ak W8 UWrkeet
D7 tv] ' 6% trehaloseS 7—} 0, 2, 4, 6% 33t 300
gl FF5 180 mL, & 7.5 g2 W=7|(VM-0008, DaeYung
Co., Ltd.,, Seoul, Korea)ollAl <& 3%, F& 287F Efsie] &
T 27°CY] REEE Axdt T4l e & 7ol ¥
30°Ce] AFulolE oA HFAFIHEA A3} WE2] pHe
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AACC W (02-52)(17)° w2t ¥k 10 g& FHstd S/ 100
mLo] FY3A &3] 5 pH meter (MP 220, Mettler Toledo,
Urdorf, Switzland)Z 73}t

sl =
= 9= AACC HJ‘%';( 31)(18)01] WPE} HP:; 20 g
S F3}o %—%Zf— 100 mLZ 43k & 10%-22] formaldehyde
2 7tstel R AL HAAF)T 0.1N-NaOH (F=1.001)
(DaeJung Chemical & Metals Co. Ltd., Goryeong, Korea) &<
o= pH7]— 6601 2 w7kx] HAsted ARE 0.1 N-NaOH mLE

Hizo| WS UE= 2o

Hk=0] WhgsiAE O trehalose 0, 2, 4, 6% H7}sle] A|=3F 6t
=2 100 g¥ FHste] 52287] 3 3 10 mL 9= FAE 9
= f 2ar)A7A 5.5 omxEo] 25 cm) WH ¥ A4S
A9 30°Ce] AFFHlolEloA 2417 HEAITIHEA] 20% Te= 1
1HE ¥9E mLE 439
SHEY

Zh e diste] A¥E 33 WHE AAEGY AF Ade
Wt ph+EF A X (MeantSD)E YEFRITE FA 42 Statistical

Analysis System (SAS) 4 T 2I#:S o] &t EAEA
(ANOVAYS AATsIAaL, ©719] vz HEA S (Duncan's multiple
range tes) O F p<0.05 oM A7 7H] F9AS A=
A0t nE

Farinograph 244
7FE o) trehaloseE 0, 2, 4, 6% 3713l Farinograph® A%,
&, EIAAAT R, okslE, FOQN 52 48 d¥e=
Table 13} 2t} =9 AEE= thZF7} 488 FUC|LLL, trehalose
2% F7FF7} 487 FU, 4% F7HH7F 490 FUR §-913 21o]7t ¢l
AL Hp<0.05) 6% H7FFE 502 FUE S718k] §-93 xjo]7}t
UATE Chang 5(19)> Wl A"E FA7ketd w=e] Axs
S5y 71e AoR|A AP oY ey d=
o= JFS A &=t stk £ dFo|AM = trehalose 4%

Table 1. Farinogram characteristics of bread flour doughs
containing different amounts of trehalose

Trehalose (%)
Items Control
4 6
Consistency (FU) 488+22M 48743.4° 490+1.6° 502+2.4°

Water absorption (%) ~ 63.2+0.2° 63.2+0.1* 62.6£0.2° 61.8+0.1°
Development time (min) 8.5+0.1° 8.9+0.2° 9.3+0.1" 9.7+0.2°
Stability (min) 11.7+£02° 12.0£0.3* 11.3£0.1° 10.5+0.2°
DS* (FU) 9£0.4°  9+02° 402>  2+0.1°
DS** (FU) 404030 42402°  4240.6°  46+0.4°
FQN 163£2.8° 16243.2° 156£2.6° 144+2.2°

DValues are Mean=SD

*dMeans with the same letter in row are not significantly different by
duncan’s multiple range test (p<0.05).

DS*: Degree of softening (10 min after begin), DS**: Degree of
softening (ICC/12 min after max), FU: Farinograph unit, FQN:
Farinograph quality number.
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A7l = 94 atol7t flo] FaS FA LU 6% A7t
T &7 vE] A=rb o itk ole AR H]she]
trehalose®] S54l0] V7] mjEo g Adr) 488 x99
trehalose 2% 771 632%% A3, A7l BeSFE
FEo) JoA 6%, A7HE 61.8%)UTt WEAAGA 7L o)
ZT7F 8.5% |3 trehalose #7Fgo] BE4E dojAt). Sal-
vador 520y AHS WIFE wiEo| Hrish E3fe] 218k o]
S7Ht W &l e B Bk @] Hojx R g4
&o] Zasiar W] FFdlo] Wsked dash A7k ¢ &
L9093 31993, Tong 521 W UrkF] H&2 0, 5, 10,
15% 3713t Farinograph® #2¢k A3} 582 AR ¢t
== Follgar sl ol= £ AFA trehalose2] H71=F
o] F7IEFE &0 AR HH Tt Folxl Aol I
a3iet. P 79} trehalose 2% H7PHA fel4 o]z}
AL, trehalose 4% H7FF7F 11.33%, 6% H7HH7F 105802
ozl Hlste] gobd folAd zpolzt AATHp<0.05). TS
A #ste] ajzo] mlFZoA 128 Fo] SAHse 3T (DS;
Degree of softening)= TZT7} 40 FUO|R1Z, trehalose 2%$}
4% FA7F7E 42 FUR 914 ztol7h Il 6% A7H-= 46
FUZ $23 2017} AATHp<0.05). ¥H5:2] =7](300-700 BU)S}
T Vs g, a5 % dE, M| sl Fa%
g2 t]3Ith22). 53] Roselldt Foegeding(23)2 W2l rheol-
ogy 542 W5 Uldl islo] e A, duld, R, A
o AR sl gz dRal gz So) Aoatgoel
2 geEbd kel =7), #7), §9¢ Tol 2Rt sisith
ol’de]l A trehalose 6% H7HHe] AE7}t tha F7HIR S

&, &, FQN o] WobA Wt mAJA|7te] Frolx|x
Azt AFEo] FegA & Aoz AztE.
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Viscograph 244

ZFE R0l trehaloseS 0, 2, 4, 6% 713lo] Brabender visco-
graph® TIPPARE, FTHELE, FEH%, breakdown, setback
TS ¥4% Z3= Table 29 2ot SsPiAREE tixT9
trehalose 2%, 4% H7FrE 65°C AE=Z f24 zo|7t gigiont
(p<0.05), 6% H7}FE 66.1°CE A5dle] §-27 2olr}t
(p<0.05) trehalose 70| AAHEFE o]folH ZIPA| =7}
Asshe Aoz Ueigth Jang 50242 o8 FFH HAE 3
slof] Mol A= IS AFe A3 AY vt U8k
Ao sslr) Adsditiar stod, B AgoA b2 65°C
HT} trehalose 6% H7HA] 66.1°CE “J5s Ao} A5t
Ao sl oigh o] A2 &ule] 58S TAAIA
FEIHEE 2F7] g Fiol AEYAe] iR ARE

= AL WEls] Wiez AzEn. 8y Beleia 5251 3
S, X, Holgy) S AR} g2 AR s rds A
o] Jgke wX|A] Eah} HILHE, breakdown, setback 3 7
2 S3EAdE JFS XYL %t

HIHEE ETol Y5k trehalose F7HER0] BS54 Yo}
A FoF 2ol UYL (p<0.05), ©123 A= amylographol]
NE FdstArAtEAd=). 2oy 2%} 4% d7Hre frelA
ZFo] 7k SIATHp<0.05). Derby 526y A2 M9 s3lo] 4

S o] =AE FHo|2ES] Hxel A AuE
Aol Tt FUFE 27] 3t X AEo] slewrt AdEst
H, A7tEe AR st 5845 AR AE 2ak A
bl sfo, B Ao A trehalose 70| B2 1A
7t groldl Ao} dAFAY. HIF e 2T AlE
Zroll 90°C BE=E 1214 zfo]7t GIATHp<0.05). HFH ==
ZT7F 430 BUR 73 29437, trehalose 2%9}F 4% A7} 7=
o)A o7t e, 6% A= 330 BUR 7P o} treh-
alose H7PF HEA= FFS vAE Ao2 UeT oe
Fo] W Wi die] A3 wWelsly] wie] ot v
obxl Aoz AyztE

Breakdowne 2%} trehalose 2% #7H-= 108 BUZ 9]
2 zpo)7) gl e, 4%8F 6% F7HE 93 BU 2 90 BUE T
ZFHL Sol f-014 Zfo|7} AUATHp<0.05). e FE9| treh-
alose 71X+ breakdownol] FES FX] oy =&
M= WF= o2 YERT Breakdowns HE HEoluh
IR AR S AWske HEE, WaE HEYA
o] okgAlo] e A9 & breakdowns UERNEH], B A
A E& FE9 trehalose 37t WEE HEUAFe ek o
FE HA = Fe R et

Setback> tHZT-7F 214 BU, trehalose 2% A7H-7} 193 BU,
4% 77 194 BU, 6% A7-7F 172 BUR tiZ+7)F 71
EUT 2%} 4% = FolF zel7E Y130 (p<0.05), 6% M7+
7t 7V wEo} trehalose®] A71o]l WS o wrolxth Oh 5(27)
< trehaloseE 0, 3, 6% F7Fste] Azt W79 pasting 54
£ rapid visco analyser (RVA)E =343 A3} breakdowne 7}
o] Z7Hg wel folFog wolHtal s131aL, setback™ T
Zol| H|5t trehalose 7ol F71E4E wolA] =315 A
AAT= B} AT 1921, D’Appolonia28)= HE] &
s}t Al AES FrtshE A7 wxrt Sl wer 27] ssk
EE Thd A53lal setback 3 AL 3fo] 2 A3 4
e} LXSIATE Setback> Aw9] =3} Fr=o} o] DA
=2 7R Yo], B AHoA trehalose 7= e A= W
AFY stalings XAAZ A= Azt

4

Table 2. Viscogram characteristics of bread flour doughs containing different amounts of trehalose

Trehalose (%)
Items Control
2 4 6
Gelatinization temperature (°C) 65.0+£0.6"° 64.2+0.4° 65.3£0.2° 66.1£0.5°
Maximum viscosity (BU) 356+6.8° 323£12.2° 322+14.4° 288+10.2¢
Maximum viscosity temperature (°C) 90.5+0.4" 90.0+0.2° 90.0+0.3* 90.1+0.4*
End of final holding period (BU) 430+10.4° 379+8.2° 376+6.8° 330+8.8°
Breakdown (BU) 108+2.4° 108+2.6° 93+1.2° 90+2.0°
Setback (BU) 21448.4° 193+4.6° 1944620 17244 4°

YValues are MeanS.D.

**Means with the same letter in row are not significantly different by duncan's multiple range test (p<0.05).

BU: Brabender unit.
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succinic acid, fumaric acid, pyruvic acid, acetic acid 5% A€
th32). ol2fdt F71AHES WIEe] pHE S50 W59 rheology
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Fig. 1. Changes in pH of bread flour doughs containing different

amounts of trehalose with fermentation time. H; Control, 4;
Trehalose 2%, A ; Trehalose 4%, @; Trehalose 6%.

o SiE g EAM

748 Rl trehaloseS 0, 2, 4, 6% 7}sled A3 W52 120
E Fo daAIEA 208 @9Z BAE F4ke wWshs Fig 2
9} 7t} ¥ o] A E thER7)F 1.0 mL, trehalose 2%9¢
4% FA7M7F 1.2 mL, 6% JA7F7F 1.6 mLZ 6% 771 7t
A =Tt 60% WE o= 4% H7FE7L 32 mLE 7P =9
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olgfst &S wart XYl wE} X|&Fo] HE 12080 4%
A7HE7E 42 mLE 7P B9 g2} 3.7 mLE 7Y WSk
o1 6% A7 f2F A7t gldthp<0.05). HE S
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= 3 REA
&, B, 240 JFS e, pH7F RolAH S g
AR Folittal sl%la, AERE 1% AMESH WH59] pHe
g Fof 5680193 FAEE 1.8 mLEtL kit

TrehaloseZ 0, 2, 4, 6% H7I3H W52 1208 B2 2asiaA
208 THRE ks wEvgE S A% A3+ Fig 33 2
W= Fo] Ryl BE 80 mL ooy wart RdHe| uet
Bu7} Z713kdch WE 20890 trehalose 4% A7HE 155 mL
2 Byt 7P gol BAs, 2% 6% H7FEE 110 mLo)
Aom tETE= 100 mLE §3] o] 7Pg Aol {94 =jo]
7F A9t p<0.05). a7} Aaygel| upel Fujr} BAsle] 2a
6050l 4% 7M7) 330 mL, HET7F 290 mL, 2% FA7H-
7} 270 mL, 6% 77t 240 mLE 4% H7F) 27} s
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Fig. 2. TTA(total titratable acidity) of bread flour doughs

containing different amounts of trehalose. H; Control, ¢;
Trehalose 2%, A ; Trehalose 4%, @; Trehalose 6%.
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Fig. 3. Changes in fermentation power by yeast of bread flour

doughs containing different amounts of trehalose with time. ll;
Control, 4; Trehalose 2%, A ; Trehalose 4%, @; Trehalose 6%.

Jok 2HE 120890E 4%8F 6% F7T7F 410 mLE 22 B
L]-E]- 3 2% A7HE7T 380 mL, HET7)F 360 mL=E 7P F
Stk 2= 40E7HA] Lart = Fuige] %oy 60
I 80zells WEFIE AR 2 o] F 120874 FI st
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o|Foll= & W3y} Itk 23y 6% H7E 1208 2
' B¢ AEHA S AFE e
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O ¥

ks
ojxtsteEa B 7
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