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Effect of Chitosan on Quality of Korean Wheat Bread
and Imported Wheat Bread

Young-Hee Park, Gon Cheong
Dept. of Food and Biotechnology, Dongshin University, Naju 520-714, Korea

ABSTRACT : This study is to find out the effects of the quality of the breads made from Korean and im-
ported wheat flour respectively after adding chitosan, by examining the dough making, the bread making pro-
perties, the physicochemical properties of the breads. The low polymerized chitosan (M. W. : 37, 000) was
added respectively 1, 3 and 5% in the form of 10% lactic acid aqueous solution. The Korean wheat bread had
4% more water, 3% more sugar, 0.5% more salt, 3% more margarine and 1. 5% more yeast per 100% to
wheat flour added than the imported wheat bread. The bread volume for the two groups stayed the same. The
water absorption in the chitosan added group was increased more greatly than in the control group, however,
pH was reduced. In case of color among all wheat bread groups the L’ value appeared to be higher in the im-
ported wheat bread groups, and the b’ value appeared to be higher in the chitosan added group.
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Table 1. Baking formula based on flour weight

(Unit : %)
Korean wheat bread Imported wheat bread
Ingredients ) 2) ) 4 5) ) ) 8
Control” | KW-1?2 | KW-I? | KW-V? | Control® | ITW-1 IW-1I IW-v

Flour 100 100 100 100 100 100 100 100
Water 48 47 45 43 52 51 49 47
Chitosan 0 1 3 5 0 1 3 5
Yeast 4 4 4 2.5 2.5 2.5 2.5
Sugar 10 10 10 10 7 7 7 7
Salt 2 2 2 2 1.5 1.5 1.5 1.5
Margarine 10 10 10 10 7 7 7 7
Yeast food 2 2 2 2 2 2 2 2
Dry milk 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

Number of samples, n=5

! Control : No added chitosan to Korean wheat bread,  Control : No added chitosan to imported wheat bread

? KW- 1 : Korean wheat bread with 1% chitosan added, ® IW-1 : Imported wheat bread with 1% chitosan added

¥ KW-1I : Korean wheat bread with 3% chitosan added, ” IW-II : Imported wheat bread with 3% chitosan added

¥ KW-V : Korean wheat bread with 5% chitosan added, ® IW-V : Imported wheat bread with 5% chitosan added
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Table 2. Proximate compositions of Korean wheat bread and imported wheat bread

added chitosan

(Unit : %)
Korean wheat bread Imported wheat bread
Compositions ) 2 3 ) 5 ® 7 )
Control” | KW-1? [ KW-I? [ KW-V? | Control” | IW- 1 IW-1I IW-v

Moisture 35.7 36.0 35.6 35.4 36.8 35.4 36.3 35.4
Crude ash 1.5 1.5 1.6 1.5 1.2 1.2 1.2 1.2
Crude Lipid 6.7 6.5 6.8 6.5 6.3 6.6 6.0 6.1
Crude Protein 10.5 10. 8 10.5 10.9 10.7 11.3 10. 2 11.0
Carbohydrate 45.6 45, 2 45.5 45.7 45.0 45.5 46. 3 46. 3

Number of samples, n=5

! Control : No added chitosan to Korean wheat bread, * Control : No added chitosan to imported wheat bread

2 KW- 1 : Korean wheat bread with 1% chitosan added, *® IW-1 : Imported wheat bread with 1% chitosan added

# KW-1I : Korean wheat bread with 3% chitosan added, ” IW-II : Imported wheat bread with 3% chitosan added

¥ KW-V : Korean wheat bread with 5% chitosan added, ® IW-V : Imported wheat bread with 5% chitosan added
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Table 3. Characteristics of Korean wheat bread and imported wheat bread added chitosan

(Unit : %)
Korean wheat bread Imported wheat bread
Items

Control® | KW-12 | KW-I® | KW-V® | Control® | IW-1° | IW-I" | IW-V®
Loaf volume (ew) [1870£20.5[1810+28. 1{1860+25.1{1880+22. 8| 1850+30. 3| 1820+26. 4] 1840+26. 2| 1860+29. 2
Loaf weight (g) | 452+5.1 | 448+5.8 | 444+3.6 | 453+3.8 | 447+4.8 | 440+3.1 | 435+6.4 | 452+6.8
Water absorption (%) 127.2 127.5 130.1 135.7 141.2 141.5 142.9 150. 8
pH 5.7 5.4 5.3 5.2 5.6 5.5 53 5.3
Number of samples, n=3
¥ Control : No added chitosan to Korean wheat bread, ® Control : No added chitosan to imported wheat bread
2 KW-1 : Korean wheat bread with 1% chitosan added, ® IW-1 : Imported wheat bread with 1% chitosan added
® KW-1I : Korean wheat bread with 3% chitosan added, ”IW-II : Imported wheat bread with 3% chitosan added
“ KW-V : Korean wheat bread with 5% chitosan added, *® IW-V : Imported wheat bread with 5% chitosan added

(D

(m)

G

H

Fig. 1. Vertical sections of Koreans wheat bread and imported wheat bread added
chitosan.
(1) Korean wheat bread

A

B
C:
D

Non added chitosan

: Korean wheat bread added 1% chitosan
Korean wheat bread added 3% chitosan
. Korean wheat bread added 5% chitosan

(1) Imported wheat bread
E : Non added chitosan
F : Imported wheat bread added 1% chitosan
G : Imported wheat bread added 3% chitosan
H : Imported wheat bread added 5% chitosan
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Table 4. Hunter's color values of Korean wheat bread and imported wheat bread added

chitosan
P Korean wheat bread Imported wheat bread
actor .
Control” | KW-1? | KW-I¥ | KW-V? | Control” | IW-1° | IW-m” | IW-V?

L 62.75 61.95 63. 22 62. 57 70. 60 68. 02 69. 41 69. 83

a -0.70 -0.79 -0.81 -0.61 -1.86 -1.66 -1.68 -1.57

b 10. 19 10. 34 11.03 11. 54 6.75 6.99 7.52 7.55
Number of samples, n=3
¥ Control : No added chitosan to Korean wheat bread, ® Control : No added chitosan to imported wheat bread
# KW- 1 : Korean wheat bread with 1% chitosan added, ° IW-1 : Imported wheat bread with 1% chitosan added
* KW-1I : Korean wheat bread with 3% chitosan added, ” IW-II : Imported wheat bread with 3% chitosan added
“ KW-V : Korean wheat bread with 5% chitosan added, ® IW-V : Imported wheat bread with 5% chitosan added
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Table 5. Texture characteristics of Korean wheat bread and imported wheat bread

added chitosan

Korean wheat bread Imported wheat bread
ltems D 2 3 ) 5 6 D) )
Control” | KW-1 KW-II" | KW-V Control” | TW-1 IW-1I w-v
Hardness (g/cw) [18. 3210. 27118. 33£0. 31|18. 25%0. 2018, 28 +0. 27|17. 83+0. 21|18. 01 0. 34|17. 99+0. 57{17. 88 £0. 30
Cohesivness 0.64%0.03] 0.631+0.04; 0.66+0.02{ 0.69£0.05] 0.70£0.02( 0. 75+0.02f 0.74+0.03( 0.74%0.02
Springness 0.85+0.05] 0.84£0.04{ 0.87+0. 05/ 0.85+0.03f 0.9210.02{ 0.94+0.03| 0.94+0.03} 0.893+0. 04
Gumminess (g) 132 140 135 139 154 151 146 146
Number of samples, n=3
Data : Mean scores *standard deviation
! Control : No added chitosan to Korean wheat bread, ¥ Control : No added chitosan to imported wheat bread
“ KW- I : Korean wheat bread with 1% chitosan added, ® IW- [ : Imported wheat bread with 1% chitosan added
¥ KW-1I : Korean wheat bread with 3% chitosan added, " IW-II : Imported wheat bread with 3% chitosan added
¥ KW-V : Korean wheat bread with 5% chitosan added, ® IW-V : Imported wheat bread with 5% chitosan added
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Table 6. Analysis of variance and Duncan’s multiple range test for sensory evaluation
of Korean wheat bread added chitosan

Color Shape Uniformity| - Size of Flavor | Mouthfeel Taste Overall

of pore pore preference

Control |3.07+0.83" | 3.140.77° |3.43+0.65" | 3.36+0.84* | 3.36£0.78 {3.07£0.72" | 3.0720.69" | 3.21+0. 70"
KW-1 [3.64£0.83" | 4.00£0.39" {3.17£0.47° | 3.43+0.51° | 3.79+0.80* |4.00£0.68° | 4.07+0.73* | 3.93+0.47
KW-I ]2.93+0.73" | 3.2940.83" | 2. 79+0. 77° | 3.00£0.88" | 3.2940.61° {3.2140.80" } 2.93+0.73" | 3,14+0,53
KW-V  [3.2140.80™ | 3.00+0.78" |2.93+0.83% | 2.93+0.73" | 3.2140.59" | 3.570.85" | 3.00+0.78" | 3.14=0. 36"
F value 1.96™ 5.41*** 4.61* 1. 55™ 1.46™ 3.60* 6.08*** 7,24****

Number of samples, n=3
Data : X(Mean Value) =S. D. (Standard Deviation)
* 1 p{0.05 p<0.01, p<0.005 p<0.001, ™:

not significant

with a length, means not sharing common superscript letters a significantly different.
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Table 7. Analysis of variance and Duncan’s muitiple range test for sensory evaluation
of imported wheat bread added chitosan

Color Shape Uniformity | Size of Flavor | Mouthfeel| Taste Overall
of pore pore preference
Control | 3.36+0.72° | 3.36+0.50° | 3.11+0.83° | 2.93+0.92" | 3.29+0.61* | 3.21+0.87 | 3.07+0. 88" | 3.07+0.82"
IW-1 3.5040.65" | 3.36£0.74" | 3.43+0.65" | 3.43£0.51" | 3.57£0.76" | 3.29£0.56" | 3.36%0.74" | 3.36+0.50°
IW-1I 3.64+0.50° | 3.64+0.50" [ 3.00%0.78™] 3.43+0.65 | 3.71£0.61* | 3.79+0.70° | 3.71£0.61* | 3.57£0.51°
W-v 3.20£0.83 | 3.71£0.61° | 3.21£0.80° | 3.3610.84" | 3.36+0.74" | 3.50£0.76" | 3.2910.83" | 3.4340.64°
F value 0.59™ 1.39™ 2.21* 1.45% 0.70™ 1.29% 1.45™ 1. 40™

Number of samples, n=3
Data : X (Mean Value) =8S. D. (Standard Deviation)
*:p<0.01, ™: notsignificant

with a length, means not sharing common superscript letters a significantly different.
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