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Influence of Dietary Sea Urchin Shell Powder on Physico-Chemical Properties
of Chicken Meat

Y. J. Kim'
Division of Life Resources, Taegu University, Gyong San, Gyongbuk, 712-714, South Korea

ABSTRACT The experiment was conducted to study the effect of sea urchin shell powder (SUSD) on the sensory evaluation,
meat color, fatty acid and amino acid contents of chicken meat. One hundred sixty broilers were fed diets for five weeks
containing 0, 1, 3 and 5% of sea urchin shell powder. The shear forces of the treatment groups were higher than the control
group and the water holding capacity (WHC) was higher in the control group (P<0.05). The heating loss and pH were not
significantly different between control and treatment groups (P<0.05). The hardness, juiciness and flavor evaluated by sensory
evaluation were improved by treatments, especially in T2 (P<0.05). The meat color of the treatments group showed redder
and darker than that of the control group owing to lower L* and higher a* value. Among fatty acids, oleic acid contents
of the treatment groups were higher than that of the control group. The treatment groups showed a significantly higher total
amino acid content (P<0.05) compared to the control group. The results of this experiment indicated that dietary SUSP tended

to improve the sensory evaluation.

(Key words: sea urchin shell powder, sensory evaluation, meat color, fatty acid, amino acid)
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Table 1. Effect of dietary sea urchin shell powder on the shear
force, heating loss, WHC and pH in chicken meat

. Treatments

Traits

Control T1 T2 T3
Shear b

2.91+0.03° 3.01+0.02* 3.09+0.01 3.03£0.03°
force (kg)
Heating

19.18+0.16  18.22+0.34 18.39+0.60 18.13+0.43
loss (%)
WHC (%) 58.20+£0.95" 55.35+0.99° 5521+0.27" 55.20+0.36"
pH 591+0.04  5.88+0.03 5.81+0.01 5.89+0.04
Means=S.D.

® . Row means with the same letter are not significantly different
(P<0.05).

Table 2. Effect of dietary sea urchin shell powder on sensory

evaluation
Traits Treatments
Control T1 T2 T3
Hardness  4.2840.03 4.35+0.15  4.28+0.07 4.48+0.13
Juiciness  4.18+0.03 4.30+0.20  4.30£0.05  4.30+0.20
Flavor ~ 4.48:0.03° 4.60+0.10® 4.70:0.00° 4.53:0.03%
Means+S.D.
® . Row means with the same letter are not significantly different
(P<0.05).
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Table 3. Effect of dietary sea urchin shell powder on meat

color
. Treatments
Traits
Control T1 T2 T3
L*  5817+1.00° 54.92+0.26° 53.97x0.90 52.20+0.08°
a*  5.824039°  620£040" 6.89+0.19° 7.1620.17°
b*  3.2510.06° 3.39:021" 3.70:0.02°  3.20+0.04°

Means+S.D.

® . Row means with the same letter are not significantly
different (P<0.05).
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Table 4. Effect of dietary sea urchin shell powder on fatty acid composition (unit : %)
Fatty aicd Treatments
Control T1 T2 T3
14:0 0.73+£0.04 0.7020.01 0.78+0.02 0.72+0.01
16:0 24.39£0.29 23.61+£0.92 26.38+0.41 24.44+0.25
16:1 6.00+0.62 5.40+0.00 6.09+0.30 6.131£0.52
18:0 6.25+0.46 5.40+0.00 6.09+0.30 6.13+0.52
18:1 41.60£1.20° 44.25:0.34° 41.16+0.25° 43.40+0.31%
18:2 18.64+0.62 17.48+0.59 16.77£0.65 17.60+0.39
18:3 1.22+0.04 1.12£0.00 1.11£0.01 1.08+0.02
20:1 0.56+0.02 0.51+0.08 0.51+0.02 0.41+0.03
20:4 0.61+0.08 1.31£0.06 1.04£0.45 0.6120.15
TS" 31.37£0.12° 29.71+0.03° 33.2520.09" 31.29+0.26"
TU” 68.64+0.13" 70.30+0.03" 66.76+0.69° 68.71+0.13°
TU/TS” 2.1940.02° 2.37+0.01* 2.01+0.06° 2.20+0.03°
Means+S.D.
e . Row means with the same letter are not significantly different (P<0.05).
DTS : Total saturated fatty acid.
YTU : Total unsaturated fatty acid.
P TUITS : Total unsaturated fatty acid/Total saturated fatty acid.
Table 5. Effect of dietary sea urchin shell powder on amino acid composition (unit: ppm)
Amino acid Treatments
Control Tl T2 T3
EAA" 9.769+0.001° 11.248+0.510" 10.801+0.003° 10.884+0.002°
Methionine 0.533+0.004 0.505+0.003 0.504+0.007 0.483+0.010
Threonine 0.968+0.002" 1.103+0.001° 1.109+0.001° 1.106+0.001°
Valine 0.986x0.002 0.986=0.001 0.983x0.001 0.989+0.001
Iso-leucine 0.830+0.004 0.984+0.008 0.956+0.003 0.952+0.004

Leucine
Phenylalanine
Lysine
Histidine
Arginine
NEAA”
Cystine
Aspartic acid
Serine
Glutamic acid
Glycine

Alanine

1.556+0.008°
1.1230.001°
1.819+0.004°
0.624+0.001°
1.331:0.008
9,793+0.060°
0.215+0.005
2.208+0.003
0.852+0.008
2.991+0.050
0.888:+0.008"
1.228+0.001

1.866+0.003"
1.132+0.003"
1.948+0.001°
0.778+0.002°
1.447+0.008
9.969+0.010°
0.241+0.005
2.208+0.005
0.851+0.002
3.072+0.020
0.918+0.020°
1.242+0.007

1.889+0.001°
1.137+0.001°
1.949+0.001*
0.833+0.009°
1.446+0.004
9.973+0.010°
0.232+0.005
2.019+0.009
0.848+0.001
3.077+0.030
0.934+0.005"
1.231+0.004

1.945+0.001°
1.138+0.002°
1.949+0.001°
0.886+0.03°
1.446+0.002
9.937+0.010°
0.209+0.020
2.038+0.006
0.849+0.006
3.078+0.020
0.956:0.009"
1.234+0.004
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Table 5. Continued.
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. Treatments
Amino acid
Control Tl T2 T3

Tyrosine 0.774:+0.004 0.794+0.001 0.798+0.04 0.729+0.049
Proline 0.812+0.009 0.825+0.020 0.834+0.000 0.845+0.005
Total 19.666+0.040° 21.216+0.490" 20.773+0.010° 0.846+0.040°
EAA/TAAY 0.497+0,001° 0.530+0.010° 0.520=0.000° 0.523+0.000"
Means+S.D.

® . Row means with the same letter are not significantly different (P<0.05).

" EAA : Essential amino acid (Trp was excluded).
% NEAA : Nonessential amino acid.
» EAA/TAA : Essential amino acid/Total amino acid.
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