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The Sensory Properties and Flavor Components of the White Bread
Added with Arrowroot juice

Sung-Hee Choi* and Young-Su Kim
Department of Food Science and Nutrition, Dong-eui University

The sensory properties and flavor components of the white bread added with arrowroot juice. The lightness of
bread crumb decreased significantly as arrowroot juice was added. While the yellowness increased slightly,
redness increased remarkably. The hardmess, chewiness and adhesiveness of the white bread added with -
arrowroot juice increased more than those of the control bread, but they had no statistical significance. While
the gumminess increased significantly and springiness decreased significantly, the cohesiveness did not indicate
significant differences among the comparison groups. In sensory evaluation, the texture, flavor and sweetness did
not indicate significant difference among the comparison groups, while the color and overall acceptability
indicated significant difference. The optimum concentration of arrowroot juice in the white bread was 25%
based on the sensory evaluation scores. The main flavors components of the white bread added with 25%
arrowroot juice were compounds translated by arrowroot juice and the compounds formed by amino-carbonyl
reaction. The translated flavors were methoxy phenol, B-damascenone, benzylcyanide, and menthofuran. The
compounds formed by amino-carbonyl reaction were alkyl pyrazines, pyrroles and furans.
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Table 1. The condition of texture measurement in white bread
added with arrowroot juice

Items Conditions
instrument texture analyser
sample size 6X7x2.5 cm
probe p 20 mm

speed 1.0 mm/sec

pre test speed 5.0 mm/sec
post test speed 5.0 mm/sec
distance 50%

time 5.00 sec
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Table 2. Color values of the white bread added with arrowroot
juice

L value a value b value
0% 71.70+£0.85Y2  .2.70+0.09* 10.40+0.94°
15% 64.04+1.55° -0.34+0.19° 13.25+0.96°
25% 58.4241.12° -0.01£0.28° 14.7610.45°
35% 56.89+0.61° 1.79£0.20° 16.80+0.14*

YValue are Means+SD for n=3.
“Means followed by the same letter in column are not significantly
different (p<0.01).
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Table 3. Textural characteristics of the white bread added with arrowroot juice

white bread with arrowroot juice

0% 25% 35%
Hardness 15.10£3.56" 17.40+7.42 18.80+2.28 20.50+2.28
Chewiness 8.04+1.49™ 9.061+3.62 9.70£3.35 9.96+1.16
Gumminess 5.35+3.67® 9.5243.95° 10.46£1.57¢ 10.78+1.22¢
Adhesiveness 25.40+13.27 32.40%11.55 34.70+£1.77 36.20:13.64
Springiness 0.9710.02* 0.9620.02* 0.93+0.01* 0.92+0.01¢
Cohesiveness 0.55+0.02* 0.55£0.01%* 0.56+0.01° 0.53%0.01°
YValue are MeansSD for n=9.
PNot significant at P<0.05.
YMeans followed by the same letter in row are not significantly different (p<0.05).
Table 4. Sensory scores of the white bread added with arrowroot juice
Sample Color Texture Flavor Sweetness Overall acceptability
0% 3.7940.79V2 3.63+0.76™ 3.00+0.00™ 3.1610.69 3.5740.69™
15% 3.68+0.58* 3.95+0.91* 2.95+0.85 3.2610.73 3.8410.60*
25% 3.261+0.65® 3.63+0.96® 3.2610.73 3.32+0.48 3.89+0.74*
35% 2.79+1.18° 3.26+1.19° 3.37+1.01 3.1610.60 321+1.13°

DValue are Means+SD for n=29.

YMeans followed by the same letter in column are not significantly different (p<0.05).

#Not significant at P<0.05.
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Table 5. Identified components in the volatile flavor concentrates of the arrowroot juice (I) and the white bread added with 25%

arrowroot juice (II)

Peak area (%)

Peak No. Compound & o P
1 6-octen-2-one*” 5.42 0.63
2 2-methyl-5-ethyl furan* 5.51 0.82
3 acetyl furan 5.63 1.64
4 pyrazine 5.74 trace 0.97
5 1H-pyrrole 593 0.32
6 5-methyl-2(H)-furanone* 6.13 027
7 camphene* 6.55 0.14
8 isocamphane* 724 0.26
9 2-formyl-1-methyl pyrrole* 7.52 1.58

10 methyl pyrazine 8.50 144
11 2-ethyl-6-methyl pyrazine* 9.06 1.00
12 2,4.6-trimethyl pyridine* 9.29 0.36
13 4-methyl pyridine* 9.49 0.26
14 1-ethyl-2-formyl pyrrole® 10.05 0.72
15 Y-terpiene*® 10.19 0.17

16 hexanoic acid 1048 0.81
17 3-acetyl pyridine* 10.68 0.67
18 phenylacetaldehyde* 10.94 0.16

19 heptan-4-one* 11.04 0.23
20 3-methyl benzaldehyde 11.23 032
21 2,4-dimethyl pyridine* 12.11 0.26
22 2-ethyl-4-methyl- 1H-pyrrole* 12.37 0.23
23 propyl pyrazine* 12.97 0.72
24 0-4-dihydroxy-benzene propionic acid* 13.39 0.23
25 3-ethyl-2.5-dimethyl] pyrazine 13.54 024
26 3-methoxy phenol* 13.87 1.93
27 2-methoxy-5-methyl pyrazine* 14.55 0.32
28 nonanal 14.58 0.14

29 3,6-dihydro-5-methyl-2H-pyran-2-one* 14.76 022
30 methoxy methyl benzene 1498 143

31 2,3,5-trimethyl pyrazine 15.30 0.58
32 3-acetyl-3-metyl pyrazine* 1552 021
33 trimethyl benzene* 17.20 0.31
34 2-heptenal* 17.95 0.12

35 3-ethyl phenol* 18.84 0.28
36 menthofuran*® 19.71 trace 0.16
37 2-methoxy-4-methyl phenol 19.84 trace 0.16
38 ethyl octanoate 20.59 2.19

39 octanoic acid 20.96 0.89 0.30
40 dihydro-4'-methyl acetophenone* 2221 0.55
41 furanomethanol acetate* 23.01 0.38
42 isopulegol 23.37 035
43 3-phenyl-1H-1,2 4-triazole 24.18 0.23

2 32oA W& F= B9 amino-carbonyl HHS-ol] £]E) Ag
‘dElo] Aol Bl Fsta @@er )4 vloshe

2ok A5 Y ) SER FgEHos Aukt °1L—
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A @S HoR AANHY, 5RFAQ P dFPEZE 2-
methoxy-4-methyl phenol % 2.6-dimethoxy phenol 59
phenol+2} methoxy methylbenzene 5-°] FHE AUtk Meth-

oxy alkyl benzeneF= EBHEXIQ AP FAHA Fo

U TR Al EAANL Bo|x oA FA

Methoxy alkyl benzene®] &3& ESH=t| ] 7
=72 OH group®] "IES] 2&o ] W2 3H—OCH,)4
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Table 5. Continued
Peak area (%)
Peak No. Compound [ o )

44 2,6,6-trimethylcyclohex-2-ene-1,4-dione* 2527 0.26
45 2-methoxy-4-ethyl phenol* 25.59 0.50
46 benzylcyanide 2643 0.12 0.68
47 2,6-dimethoxy phenol 27.86 trace 2.05
48 2,4-decadienal* 2792 0.64
49 3-methoxy acetophenone 28.82 trace 2.08
50 2(2'-furyl)-5-methyl pyrazine* 29.98 0.47
51 2,6-dimethyl phenol 30.29 trace 1.32
52 coumarin 30.67 0.30 032
53 [B-damascenone 32.18 trace 0.29
54 5-acetyl-2,3-dihydro-1H-pyrrolizine* 3246 0.39
55 ethyl decanoate* 33.24 437
56 decanoic acid 33.36 0.58
57 bezene propanoic acid* 3422 0.39
58 2-tridecanone* 39.10 0.16
59 1,2 4-triethyl benzene* 42.72 0.20
60 magastigmatrienone* 43.57 0.64
61 dodecanoic acid* 4474 5.20
62 ethyl laurate* 44.94 2.60
63 magastigmatrienone-2* 46.08 0.67
64 2-pentadecanone* 50.44 023
65 2-methyl cyclopentanone* 50.58 0.19
66 myristic acid 54.50 044
67 4-ethoxy-2-butanone* 54.80 0.34
68 ethyl tetradecanoate* 55.56 2.03
69 2-ethyl-1H-imidazole* 58.64 0.65
70 ethyl pentadecanoate* 60.49 0.26
71 2-(p-anisyl)-4-methyl-1-hexene* 63.39 0.56
72 methyl-9-hexadecanoate* 64.14 0.73
73 palmitic acid 65.15 19.25 55.00
74 ethyl palmitate* 65.50 19.92
75 ethyl linoleate* 72.46 28.92 1.25
76 ethyl oleate* 73.06 4.82
77 linoleic acid 73.27 1.29
78 ethyl stearate* 74.19 0.52

YArrowroot juice.

2The white bread added with 25% arrowroot juice.

ITentatively identified.
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