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Effects of Trehalose on Quality Characteristics of White Pan Bread

Young-Ja Kiml, Jeong—-Hoon Leez, Koo-Chun Chungg, and Si-Kyung Lee®'

]Dept. of BioFood Science & Technology, Graduate School of Agriculture & Animal Science,
' “Dept. of Bioresources and Food Science, and
’Dept. of Chemistry, Konkuk University, Seoul 143-701, Korea

ABSTRACT This study was carried out to evaluate the effects of trehalose on quality characteristics of white pan
bread. Basic formula consisted of bread flour, 6% sucrose, and 0, 2, 4, 6% trehalose, respectively. Loaf volume,
specific loaf volume, baking loss rate, moisture content, water activity, crumb color, and sensory evaluation scores
were determined for quality characteristics of bread. White pan bread containing 4% trehalose had a higher loaf volume
of 2,140 mL and specific loaf volume of 3.96 mL/g. Baking loss rate of white pan bread was the lowest in the
loaf containing 6% trehalose. In crumb texture analysis, hardness of loaf containing 4% of trehalose was the lowest
after 7 days of storage. Moisture content and water activity of white pan breads increased with increasing level of
trehalose. Color of crumbs was the brightest in the loaf containing 6% trehalose. White pan bread containing 4% trehalose
scored better in the sensory evaluation than the others. As a result, trehalose affected quality characteristics of white
pan bread. Especially, the addition of 4% trehalose to white pan bread had beneficial effects on quality characteristics.
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Hthal Tanaka(ll)E R L3St}

B AFo| e o8 71A] 715 0] 943 trehaloseE Al
wl-Bolo] o] &3t A} AEYLS 6% A&t A A Zo] U
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Trehalose® W7+ AFE-3F v O, 2, 4, 6% H7lsto]
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Table 1. Formulas for white pan bread containing different

amounts of trehalose (unit: g)
Ingredients Control Trehalose

2% 4% 6%
Bread flour 1,000 1,000 1,000 1,000
Water 640 640 640 640
Fresh yeast 25 25 25 25
Granulated sugar 60 60 60 60
Salt 20 20 20 20
Shortening 30 30 30 30
Bread improver 15 15 15 15
Trehalose 0 20 40 60
Total 1,790 1,810 1,830 1,850
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%712 force threshold 20 g, acquisition rate 200 pps,
contact area 1.0 mmz, contact force 5.0 g, pre—test
speed 1.0 mm/sec, test speed 0.3 mm/sec, post-test
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1owness)4 s el en Lk 03 el A 1003
AR, agh (A =) -80(F )l Al 1004 A)7kA], bk
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Table 2. Bread scoring sheet for sensory evaluation
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Portion Perfect score Penalized for (check faults)
External
Volume 10 too small, too large
Color of crust 8 not uniform, streaked, light, dark, dull
Symmetry of form 3 low end, protruding crust, uneven top, shrunken side, low side, small end, low middle,

flat top
Evenness of bake 3
Character of crust 3
Break and shred 3

light side, light bottom, dark bottom, spotty bottom, light end
thick, tough, hard, brittle
one side only, wild break, insufficient, no shred, shell, insufficient

External subtotal 30
Internal
Grain 10 open coarse, non-uniform, thick cell walls, holes
Color of crumb 10 gray, dark, streaky, dull
Aroma 10 strong, lack of, musty, sharp, gassy, foreign
Taste 15 flat, salty, sour, unpleasant aftertaste, foreign
Mastication 10 doughy, dry, tough, gummy
Texture 15 rough-harsh, lumpy, core, crumbly, ridged, too loose, too compact
Internal subtotal 70
Total score 100

Table 3. Loaf volumes and specific loaf volumes of white pan bread containing different amounts of trehalose

Trehalose (%)

Control

2 4 6
Loaf volume (mL) 1,976£20°) 2,002+18° 2,140+22° 2,105+16°
Specific loaf volume (mL/g) 3.65+0.03° 3.70+0.02° 3.96+0.04° 3.89+0.02°

YValues are mean+SD.

**Means with the same superscript in row are not significantly different by Duncan's multiple range test (P<0.05).
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Trehalose 2%

Control

Fig. 1. Internal shape of white pan breads.

A7F7F 2,002 mL, 4% A77F 2,140
mL, 6% H7F7F 2,105 mLE 4% HA7F7F 748 33 gz
T7F 718 Askom thxteh Al fro A &fol 7t 9L
ATHX0.05). H]-&& LS t=x=71 3.65 mL/g, trehalose
2% 77 3.70 mL/g, 4% 3 7++7F 3.96 mL/g, 6% 7}
T7F 3.89 mL/g O & 4% A7V A% A3 T HE
Zhgkom otk A E 7ol ol F Apol 7k AATHIXK
0.05). H] g2 & W 1 go] A|3l= F-y & n]g%o] a1
wol Bz & A& ot BE £l gl Ao
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TrehaloseE H7F A% div] O, 2, 4, 6% #7135+
THE Awho] 1 7]EA 5SS SA e Ay Table 49 2t
HE 540 go 2 g Ae] W7t & Al dj2) 482

g, trehalose 2% H7}-7} 488 g, 4% A7} 7} 490 g, 6%
77} 491 g0 2 4%%} 6% H7FTE ol 4 2polzt ¢l
oU dzFHEYgE Ao f94 ZolE HQl HS

Trehalose 4% Trehalose 6%

(/40.05) trehalose®] FEH G5 &l Aoz Aztg
o #7125 217 10.74%, trehalose 2% B7F+
7} 9.62%, 4% 777 9.25%, 6% H7F7F 9.07% % 6%
A7V 78 A EZF7F 7FE A trehalose H7F7F
F7)EAES Zoltd A} = Aow et
HE Ao F7)|EHAES 23% 7S W 11.5%°]H
(17), Kotoki®} Deka(18)= A¥o] 1.5% H7ld w50z
T o H7EAELE 11.8%010 oy B 4% HI7EHA
S W 8.9%F adle] W FRAEFTH| 73
s, o] & A gA trehalose H7ME w7]&4
Aol A Gt o) o] A= AFY] Ak

k!
G = o A 7] B B

1

fo 4 T o F

=3o]l = =
BENE B F 0E A B AAE fA0 B4 ¢
GGe Fof w3} o] wep,

77 et
THE AWS 25°Col| 77 AFSIHA 2Y (HHeR A%
= #2829 Fig. 29 2o A 19l =77} 2624
g, trehalose 2% A7}1-7} 246.63 g, 4% A 7F4-7) 243.62
g, 6% A7}77) 257.6 g2 hET7F 7HF =9kal treha-
lose 4% H7F7-7F 74 wol o2 Apol 7} YA XK
0.05) 2% H7b-9k= Fol 4 Apol7t Itk A% 713kl
7 gtol whE) Aol Ax Fhe molA] A 3l tlET
7} 312.6 g & 7} #=3kal trehalose 6% A7F-7} 248.8

go = 7P wekont 4% HbebE 2% Apolzh Ytk
(/X0.05). ol2f gt A& A% 7dol &= frAlete] =7}
499.73 g 2 7} =kl trehalose 4% H7F+7F 362.4

TrehaloseE W71+ AFE Y] O, 2, 4, 6%

Table 4. Baking loss rate of white pan bread containing different amounts of trehalose

Trehalose (%)

Items Control 3 4 6
Dough weight (g) 540+0.0"" 540+0.0° 540+0.0° 540+0.0°
Loaf weight (g) 482+2.0° 488+1.6° 490+1.4° 491422
Loss weight (g) 58+0.6" 52+0.5 50+0.5° 49+0.3¢
Baking loss rate (%) 10.74+0.30° 9.62+0.20° 9.25+0.20° 9.07+0.24°

YValues are mean+SD.

““Means with the same superscript in row are not significantly different by Duncan's multiple range test (P<0.05).
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Fig. 2. Hardness of white pan bread containing different amounts
of trehalose. m, control; 4, trehalose 2%; A, trehalose 4%; o,
trehalose 6%.

go & 7P ol {217 o]z} A ATHIXKO0.05). B =
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(Fig. 3), trehalose 7}l Bas 2 o] w2
AL o] e v A IS = 3o AT
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TrehaloseE Q75 A& Y] 0, 2, 4, 6% #7138k
W= AwS 25°C]| 7Y BESTHA 29 7HE 0% crumb
S8 3RS B3 AdE Fig. 39 #2oh A% 194 =

T-7} 38.16%, trehalose 2% Z7F17} 38.48%, 4% A7}
7} 39.26%, 6% H7F7F 40.32% 2 2] i ghako)
7Hd AL trehalose H7Fgo] &S ¢ IS =
ok A 39 5ol E 22 Ads vEhlleH A% 7Y
o= tx&F7F 35.86%°]Q 3L trehalose 2% H7F7}
35.84%= oA Aol 7F AN (/X0.05), 4% A7+ T&
36.87%, 6% H7FE 38.2%% 7o BWEyE R
sheFo] w9} trehalose?d] FEREF5H o] o] =& ek
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Fig. 3. Effect of trehalose on moisture content of white pan

breads. m, control; €@, trehalose 2%; A, trehalose 4%; e, treha-

lose 6%.
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Fig. 4. Effect of trehalose on water activity (Aw) of white pan
breads. m, control; €@, trehalose 2%; A, trehalose 4%; e, treha-
lose 6%.
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Ebstth. 217 717k Aol wel RS E 3he wolxl g oR opngtolu; T o] 2807 wmlolofE
o} e AT WolR| = A FAFSS T A Hkg-o] doju}x] gko}(5) trehalose?} 7t & 23 o w
7ol tix7-7F 0.916, trehalose 2% H7F7F 0.920, W7k R ofFA st G XA et
4% H77F 0.924, 6% 77 0.9208.2 =771 7}F

R AT ADTFE ol = Fo4 Apel 7t flATHX0.05). HsAA

Puhr$} D'Appolonia(23)E Al /2 dAFMog 1t Trehalose® 27 AHEE tiH] O, 2, 4, 6% 3 7}3}<d
= %] crumb FEZHEE 0.995~0.9758 =4 THE A WS 24A17F Foll HUhgk #5 AL A= Table
A ARET 52 AL bR A s, AXEY 5 63 2t Awre] 9] f-g 7o A F-3]= trehalose 4% 7t
o] ogks = Ao 7 AZHET} Czuchajowska®t Pomeranz T7F 937" R P =& HA4E A, R 8.3FH L
CHe BT W WY i TS 0% - W2 2 7P 3 A4E AT oA 7 A AR Wl &
35% BEd W Alx Al AEAR FFE, 3% SV SAgt A3 Table 37 o] Wi A Fig. 104 Yebd
B3 Al ] SRS EE v 2% 29§ Aol dA et A, A, Bdola A FHE &
FEo] T2 RS2 G2 Wl A ol kol A < gE2Te AGTFR AR B5E Dol {24 Afolrt
T7F Eolxtiar SISt W Al x| HUtHE B2 E5S S ATHX0.05). Higashiyama(5):= trehalose”} B2
QA g o] AEo T3} dhilde] A gRe g4 o= opuicibo]} whulz to] zhg- o 7 whA Sl wlho]of
o B&Ads}, & MY YA, 7 AlFY w3 T 22 2 ghgo] dojubx] gethar sto] o] A= S
o] B degS v FA 2 AoE Bt & AgdA HAAEALS tre-

A F4EG el A trehalose®] FREFSEHS FEEA] halose 4%} 6% 71 17F thah & A4S AQaL iz
U PEomRY AES Hedhe 98 gk die w3} 7t 7V wEe AGE AU 5 HIF FANA] trehalose
WA, Gt o] v WA Bk iitel 3 oA T3 4% FA7vTF7F 27.8H 02 7MY =2 A4E 4 gz
22 7% wel AFERSI7E Srhekal QATH25,26). 7} 2658 0% BGe HARE o] F97 zol= Ao

(7/X0.05) BF AE4d2 A
Crumb Mz HAM Alugo] | F-g 7ol A 7]F2 trehalose 4% 771 9.2

TrehaloseZ W7 AF& thH] O, 2, 4, 6% & 718k o=z Mg 52 A4E 9 g7 847 o= 71
THE A1) crumb MEE MAA R A A= Table e HAEE AU o)A o] Fujef o] = Ao
5¢F k. WEE YERE Lk tix257F 714, trehalose 2 Hgrt gEo] Furf dgtow g 27|17 A%

2% 747V 72.9, 4% H7V7F 74.1, 6% H7F7F 75.5 We] ¥7] wEel Ao w Azhenh Wi A2 trehalose
2 277 7 Yol o =Rl o, AT Foll= Aol 6% H7F7F 9.28 0% 7MY 52 A4E Y dxT7t
BETH Wk kol ok 48] crumb o] ¥ Aow 7.68 0% 7 e A5 AU Trehaloses A%}

Uehgeh AAEE Gehlls aghe Ol 092 AFT 2ol WA A Akl BEEE UY A4S 57

£9] 0.7~0.8R 1t} Fo} thak o] F5aL, AT F vEl= st AFE FV] W2 AZEE=, crumb A%
bt 2T AlgTte] 11.2~11.6 22 f-91% A}o]7} 4 A trehalose F7Ho] BS55 Lito] Tkt 2%
glol A8 vH(X0.05). Trehalose H7laFo] Be== 9} ARS8l Y. L trehalose 3 7}&0] gesE o 3
- crumb 9] HE Lko] =01zl AL trehalose”} A g3} = A4At} Drajenka 5(29)& 1 E ko] 10.72%2)
ol TG F EAR o] Folxl o|FFe] AN AAHR27)e AT FEE WEsdx o] 7 ‘%L%ko] A2 At SrE Al
Z W crumb A& 9A Y TS FAV] o2 A Z Al A" trehaloses #7Fste] @71 3w F8.3 =
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Table 5. Color values of white pan bread containing different amounts of trehalose

Value
Color type “
Control Trehalose 2% Trehalose 4% Trehalose 6%
L 71.4+0.23%Y 72.9+0.45° 74.1£0.30° 75.5+0.55"
a 0.9+0.04° 0.7+0.02° 0.7+0.08" 0.8+0.04
b 11.240.20° 11.4+0.30° 11.5+0.26" 11.6+0.23%

"Values are mean£SD.

“dMeans with the same superscript in row are not significantly different by Duncan's multiple range test (P<0.05).

L, degree of lightness (white 100 <> 0 black); a, degree of redness (red +100 < -80 green); b, degree of yellowness (yellow
+70 < -80 blue).
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Table 6. Sensory evaluation of white pan breads containing different amounts of trehalose

. Perfect Trehalose (%)
Portion Score Control > 4 6
External
Volume 10 8.3+0.2°V 8.8+0.4° 9.3+0.3" 9.2+0.2°
Color of crust 8 7.54£0.2° 7.6£0.1° 7.540.3° 7.240.2°
Symmetry 3 2.6+0.2° 2.740.1° 2.740.2° 2.8+0.1°
Evenness of bake 3 2.840.1° 2.7£0.2° 2.840.2° 2.7+0.1°
Character of crust 3 2.6+0.2° 2.7+0.1° 2.8+0.2° 2.7+0.3°
Break & shred 3 2.7£0.2° 2.7£0.1° 2.7£0.3° 2.7+£0.2°
External subtotal 30 26.5+0.3¢ 27.240.2° 27.8+0.2° 27.3+0.1°
Internal
Grain 10 8.4+0.2° 8.6£0.3° 9.2+0.1° 9.0£0.2°
Color of crumb 10 7.6+0.4 8.240.2° 8.5+0.3" 9.2+0.3°
Aroma 10 7.8+0.3¢ 8.4+0.3° 9.2+0.2° 9.54£0.2°
Taste 15 12.8+0.3¢ 13.240.3° 14.4+0.2° 13.8+0.2°
Mastication 10 8.2+0.2° 9.2+0.3" 9.3+£0.4" 9.2+0.2°
Texture 15 13.4+0.1° 14.2+0.2° 14.7+0.1° 14.3+0.2°
Internal subtotal 70 58.2+0.2¢ 61.840.24° 68.3£0.18" 65.040.22°
Total score 100 84.7+0.25¢ 89.04+0.23° 96.10.18" 92.340.16"

YValues are mean+SD.

“dMeans with the same superscript in row are not significantly different by Duncan's multiple range test (P<0.05).
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