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Abstract

The objectives of this study were to investigate the quality characteristics of nutritional cereal bars with various
concentrations (0, 5, 10, 15, 20%) of Citrus fruit extract. Regarding the color of nutritional cereal bars, the L
value decreased according to the amount of nutritional cereal bars added, whereas a, b color values increased.
The nutritional cereal bar with 5, 10, 15, and 20% Citrus fruit extract had a significantly lower hardness value
than the control nutritional cereal bar. The result of a sensory test showed that the scores for color, taste, texture,
and overall acceptability were the highest for the nutritional cereal bar with 15% Citrus fruit extract. The nutri-
tional cereal bar with 20% Citrus fruit extract attained the highest flavor score. The results indicated that optimal
concentration of Citrus fruit extract in nutritional cereal bars were 15%. The quality characteristics of the
nutritional cereal bar were also potential materials for good healthy food.

Key words: Citrus fruit extract, functionality, sensory test, nutritional cereal bar, texture, quality charac-
teristics
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{Table 1> Ingredient formulation of nutritional cereal bar

Concentration of citrus fruit extract

Materials (g)

0% 5% 10% 15% 20%

Roasted cereal 50.0 50.0 50.0 50.0 50.0
Nuts & dried fruit 50.0 50.0 50.0 50.0 50.0
Citrus fruit extract 0.0 8.8 17.5 26.3 35.1
Oligo saccharide 75.0 66.2 57.5 48.7 39.9
Pectin 0.5 0.5 0.5 0.5 0.5

Total 175.5 175.5 175.5 175.5 175.5

Jofrte] Mz AAA(CHROMA METER
CR-200b, Minolta Co., Tokyo, Japan)S ©]-&-a}c]
Hunter’s color value(L’, a’, b)) &< =38t
oluf A}-g-gF EF WMAI-S Lk 97.75, agk 0.49,
b7L 19302 B & A1-83199T) o] pH

AR 1ge e SF5FE 9 mLE 718 w4
3} Al F, 1,500 pm O 10% Bt A Ee
(Combi 514R, HANIL, Korea) 3}it}. 459 S
o] 12| (Whatman No. 1)°]] J2}gt & o zjall-S 2]
A pH meter(FiveEasy, Mettler-Toledo, Greifensee,
Switzerland) & ©]-83slo] =743l

4. XX2F =X

AL =4
Fafke] Z27h2 Texture Analyzer(Sun Com-
pac-100, Sun Sciencetific Co., Tokyo, Japan)& A}
2-3}o] TPA(texture profile analyzer) ¥4 A

of

—a}Oﬂu} =3 272 (Table 2>9} oW, A|BS
=7 & AoJF force-time graphZ5-E 7 Z(hard-

ness), B+2Ad(springiness), -5-77J(cohesiveness),

23]/ (chewiness) S £ 31T

{Table 2> Operating conditions of the texture pro-
file analysis of nutritional cereal bar

Measurement Condition
Type Texture profile analysis
Probe 34 & mm cylinder probe
Strain 30%
Pre-test speed 5.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
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{Table 3> Color differences for nuritional cereal bar""”

Concentration of citrus fruit extract

Color values®

0% 5% 10% 15% 20%

Whiteness (L) 72.3+0.64” 71.240.14" 64.3+0.05" 63.240.19” 61.0+0.077
Redness (a) 0.8+0.08” 0.9+0.21 1.6+0.39” 2.7+1.28Y 2.7+2.39Y
Yellowness (b) 13.4+0.15" 15.242.38" 20.3+0.37" 21.4+0.27" 22.9+1.27"

Y Values are mean+S.D. Values are mean of triplicates.
* The same superscripts in a row are not significantly different each other at p<0.05.
JL Degree of lightness (white +100 <> 0 black)

a : Degree of redness (red +100 <> —80 green)

b : Degree of yellowness (yellow +70 <> —80 blue)

o] ME= WE(L), A% (a), FHE(Db)AIA 2T {Table 4> pH of nutritional cereal bar with differ-
)22y H7bE 7ke] golA el Aol yEb ent levels of citrus fruit extract
(p<0.05). ATAES] A& gul, g} g 2] Contents (%) pH
Aol 715w L VA P Fad F 0 71020027
b)
291 % shto|thPurlis EJ 2010). 9 %ute] Hx 3 6.97+0.01 )
= ] 10 6.71:0.03°
£ dxaol n23o% 7P Bgon, 1E ¥& 0
- - _ 15 6.64+0.01
oe] Hrhge] F7Ha5S BEghe AAk 1ash . e
= A3ES AT = | 2T H : :
o= %ﬂ‘lﬂ(}iq j' o Rl ©0.8)°] ] Values are meantS.D. Values are mean of triplicates.
& 7 sFYo] el wet A e St " Different superscripts in a column are significantly dif-
3l o, 15%<F 20% A7kt 272 7 = ferent each other at p<0.05.
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{Table 5> Texture profile analysis of nutritional cereal bar with different contents of citrus fruits extract

Contents (%) Hardness (g) Springiness Cohesiveness Chewiness
0 22,31742,914*) 0.86+0.06” 0.57+0.02 9,52142,042"
5 21,024+1,267" 0.80+0.04 0.56+0.01 9,126+1,039"
10 20,843+1,648” 0.78+0.02 0.56+0.03" 8,6712,279”
15 18,487+3,547" 0.79+0.01” 0.55+0.02 8,701+2,369”
20 17,248+2,347" 0.74+0.06" 0.51+0.03" 8,102:1,359"

Values are meantS.D. Values are mean of triplicates.

" The same superscripts in a column are not significantly different each other at p<0.05.
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{Table 6> Sensory evaluation result for the likeness of nutritional cereal bar

Overall
Contents (%) Color Flavor Taste Texture vera. .
acceptability
0 5.84+0.27>" 5.21+0.41" 537£1.27° 5.29+0.99" 4.67+0.34Y
5 6.24+0.31" 5.8440.27" 5.61+0.37" 6.29+0.99" 4.7740.01”
10 6.21+0.97" 6.16+0.35” 6.24+0.49" 6.31+£0.22 4.81+0.29"
15 6.910.68” 6.510.38 6.34+0.67" 6.97+0.34” 6.21+0.017
20 6.300.68” 6.910.02” 5.67+0.377 5.27+0.23" 4.63+0.05”

Values are meantS.D. Values are mean of triplicates.

" The same superscripts in a column are not significantly different each other at p<0.05.
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{Table 7> Correlations (R) between color, pH, texture, sensory test of nutritional cereal bar

White Red Yell Hard- Springi- Cohesi- Chewi-
e ¢ erow ar pringl- L-onest o Color Flavor Taste Texture Overall
ness ness ness ness ness veness ness

White- 1

ness

Red- o367 1

ness
Yellow- " .

OV 997" 936 1

ness

pH 9917 —934" —999™ |

Hard- 00" 047" _889" 893" 1

ness
Springi- ¢y 750 _883° 894" 845 1

ness

hesi- .

Cohesi- 263 760 750 753 906 836 1

veness

Chewi- g4 857 —952° 952" 903" 967" 886 1

ness

Color 612 754 653 680 —.668 477 296 .48 1

Flavor —941° 9200 958 —966™ —958" —947° —858 —971" 669 1

Taste —.634 571 658 —.672 367 —421 023 —441 766 519 1

Texture —176 224 232 —268 —090 —109 305 —030 .771 .198 807 1

Overall —335 537 359 377 357 —046 064 106 .890° 308 .706 .788 1
Significant level *p<0.05, **p<0.01.
ness, springiness, chewiness, flavors°| F&#A  EFH L o] &3l A3 AEFENS H]Z}
£ YEMIATE pHoll tisliA = ME(L, o, bah), = 9 1742 A S el HrtdE delste] o
2] 7H(hardness, springiness, chewiness), flavor7} ¢ Falel] & - A zdlo] FAEA S LolH iz}
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nesst cohesiveness$} chewiness”} 4 #AAE U A= o537} 2} o] AeE HE(L), A4
BRI S, springienssi= chewiness®} flavorel] — F(a), A ZE(b)ollA] BF 2y H7 71
3l AABAE JERARITE S cohesiveness 7oA Abe] 7t YERETHp<0.05). o gule]

o 3t 3 #TA= hardness} chewiness?} che-
winessol] ™3t 3 #FA| = whiteness, yellowness,
pH hardness, springienss, flavor$} A7} A AT}

SHAANAE 32 = flavordl] thal]l AATA|

£ ‘%Ehﬂ‘}iﬂ‘r.
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