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Influence of Dietary Sea Urchin Shell Powder on Broiler Performance

and Mineral Contents in Chicken Meat

Y. J. Kim'

Division of Life Resources, Taegu University, Gyong San, Gyongbuk, 712-714, South Korea

ABSTRACT This experiment was conducted to compare the influences of dietary sea urchin shell powder (SUSP)
supplemented to broiler diets on performance, mineral contents and blood cholesterol for 5 weeks. The experimental diets
contained 21.5 and 19% CP for the starting and finishing period, respectively. The ME was 3,100 kcal’kg of feed in both
starter and finisher diets. One hundred sixty chicks were assigned to 4 treatments with 4 replicates and fed one of 4
experimental diets containing different levels of SUSP: 1) Control (commercial feed) 2) T1 (commercial feed with 1% SUSP)
3) T2(commercial feed with 3% SUSP) 4) T3(commercial feed with 5% SUSP). Body weight gain was higher in the T1
group when fed the starter diet (P<0.05), but was the lowest in T1 group for finishing period. Feed efficiency was not
significantly different between the control and treatment groups (P>0.05). The total cholesterol of the control was higher than
the treatment groups and the HDL-cholesterol were higher in T2 and T3. However, effects of diets containing graded levels
of SUSP on LDL-cholesterol and triglyceride contents were not found (P>0.05). The SUSP diets were increased significantly
the Fe, Zn and Ca contents of chicken meat, and tended to increase total mineral contents. In conclusion, dietary
supplementation of SUSP to broiler diets could be applied to the enhancement of Ca, Fe and total mineral contents levels

in chicken meat.

(Key words: sea urchin shell powder, broiler, total cholesterol, HDL-cholesterol, minerals)
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Table 1. Basic diet composition of the starter and finisher

Ingredients Starter Finisher
(0~3wks) (4~5wks)
Comn 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin premix' 0.10 0.10
Mineral premix2 0.10 0.10
Total 100 100
Calculated values
ME(kcal/kg) 3,100 3,100
CP(%) 21.50 19.00
Methionine(%6) 0.50 0.38
Lysine(%0) 1.10 1.00
Ca(%) 1.00 0.90
Available P(%) 045 035

' Vitamin premix provides the following(mg) per kg of diet :
vitamin A, 5,500IU; vitamin, Ds, 1,100ICU; vitamin E, 10IU;
riboflavin, 4.4; vitamin B; nicotimic acid 44; menadione, 1.1;
biotin 0.11; thiamine 2.2; ethoxyquin 125; choline chloride,
180.

* Provided the mg per kilogram of diet; Mn, 120; Zn, 100; Fe
60; Cu, 10; I, 0.46; Ca, min:150, max:180

83 FZY2dE, S8R, high density lipoprotein-
cholesterol( HDL-C)-2 o}-ikA| ko] &4 v M-S o] &3t kit
£ o] 83fe] =43}l low density lipoprotein cholesterol
(LDL-C)& Friedewald(1972)2) 31 0 2 AArago).

4 212

Osborne and Voogt®] ¥HH(1980)ol Wt Al 5g& 550C
o] A7)2dM 222 A= 38171 F IN HCI 50 mLE ¥
o] AEE 3A3le] flaskel] W1 2413 A= I wF TR
Whatman No.1 o} 2}7] 2 #5131t} o] sl & ZH42 100
mL =A 3 o A7E Alse 2Esta Yadd Basid
ICP(Induced couple plasma, Varian Co. Australia)Z. 2% 553
t} 1 271 carrier gast Ar®l 2., torch height= K 18]
3 Nax Omm, P&= 1 mm, 18]3 Ca, Cu, Fe, Zn, Mn 9@



Kim : Influence of Dietary Sea Urchin Shell Powder on Broiler Performance 63

Mg 10 mmZ 55 o, AEH wavelength(nm):= Ca(422,
673), Cu(324,754), Fe(259,940), K(769,896), Mg(279,553), Mn
(257,610), Na(589,592), P(214,914), Zn(213,856)°| 21t}

3. S

AdoA Holzl JZH-E SAS program(1996)< ©] 831
5% 0] FAEA S AR, Frold AR A At
o} BAjA o]+ Duncan's new multiple range test(Steel and
Torrie, 1980) ©]&-3}%ich

‘rl‘(f

23 3 D@

AAA 7R Ede] Fo S50
&= Fe Table 20 Jehidoh
AZINE FoAA SAFL TIToA & A7) v)st
o BAFOR FoAdS HPon(P<0.05) AA B BT

2 879l gage vl

T 12, T3 ol FeAQ Apol7t gitent, T
7t 7V Az A3E JEIITE 3714k FoAA@~5F
Bl A7IAE gorghe AREEA TiTelA FoletA
Srobd 0 m(P<0.05) 27 T2 e T3 AloldlE 12
A Zelzt glol A, F7] gvtd A3 ehf]dch
55¥;<4 oz B Lq] x47]/\].§_ :Lo:]/\]oﬂ‘— Hﬂ] 7@;1 Huk
% BAHThe SAZF] AN F7|AME F94]
% A 537} Qle A3 £ ol #e 71%ERt $4E 7
A BA FAEI & A2 Agd) ey
1 Fodol] digh SA 48 AT AHololA o]
|i 2&sl7]dl & ojeigol 3lo] de2 F o 7
13o] Fsjojol & Ao *PEQD}
AMBEES T 9 M TelA A, F7] 2% §A
Al ool AHHA Gsieh A A2 BT g7 A
S0 dnbg ol nlAE @ Table 3o YEPAUT &
BHFL 74.62~75.56%, 2T A Freke 22.99~23.77%, X

b ke 045~0.56%, Z3E S 0.97-1.09%S e}

R

Table 2. Effect of dietary sea urchin shell powder on performance of broiler chicks

Treatments Initial BW Final BW Weight gain Feed intake Feed

(kg) (kg) () {g) efficiency

(2~3wks)
Control 180.8+0.5 819.9+0.3" 639.1+0.3° 992.6+1.9° 0.64:0.0
Tl 181.4+0.7 834.0+2.1° 653.2+1.4° 1016.5+4.2° 0.65+0.0
T2 179.0+0.5 825.6+1.2° 646.6+0.6° 1013.3£1.9® 0.64+0.0
T3 180.7+0.7 822.842.8" 642.12.0" 1002.6+3.2% 0.64:+0.0

(4~ 5wks)
Control 819.9+0.3 1848.0+0.8 1028.1+0.5° 2028.1+7.7 0.50+0.0
Tl 834.6+2.1° 1851.0+0.7 1016.4+2.9° 2090.3+£9.9 0.49+0.0
T2 825.6+1.2° 1851.0+0.4 1025.5+0.8° 2089.6+1.1 0.49:0.0
T3 822.8+2.8" 1849.1+1.9 1026.30.9° 2083.07.1 0.49:0.0

Means+S.D.

abe

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

Table 3. Effect of dietary sea urchin shell powder on the proximate composition of chicken meat (unit: %)
. Treatments
Traits
Control T2 T3
Moisture 74.65£0.15 75.56+0.39 74.32+0.20 74.62+0.30
Crude Protein 23.72+0.17 22.99+0.57 23.68+0.10 23.77+0.12
Crude Fat 0.45+0.08 0.36+0.05 0.56+0.21 0.5610.11
Crude Ash 1.09+0.09 1.09+1.10 1.04+0.03 0.97+0.04

Means+S.D.
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Table 4. Effect of dietary sea urchin shell powder on the blood cholesterol, triglyceride of broiler chicks

LeiA gor, 54 ~
HES AsHe 42U 2HE SR 308 48E 9T

Ce =T 2 % e oA 36.65~37.88 mg/dLo] ], trigly-
ceride EHFE 91.79~95.84 mg/dLEA 2t A2l 77tole &
o)do] AFHA 3ttt

AA A B Foo w2 Al§e T8 2432 Table
5o eI Fe ek djz2tdl] v]sle] A 44 &2
FAGTNA FA JEFG oM (P<0.05) 53] T2 2 T37lA
7Y =& TS VERSISE Zn = T2 9 T3700M =
A FERA R 2.5 (P<0.05) 7 Ca FHE X2 FolA B
Aoz foA YA E}CHP<0.05). 281} Cu, Mn, P, K,
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(unit: mg/dL)

. Treatments
Traits
Control T2 T3

Total cholesterol 135.58+0.49 134.712031% 132.53+0.87° 127.880.93°
HDL-cholesterol 53.01£0.88° 52.78+0.49° 55.77+0.06° 55.29+0.57°
LDL-cholesterol 37.88+0.85 36.99+1.57 36.16%0.57 36.65:0.44
Triglycerides 95.84+0.53 91.79x1.53 95.07+0.81 94.59+1.26
Means+S.D.

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

Table 5. Effect of dietary sea urchin shell powder on the mineral contents of chicken meat (unit: ppm)

Minerals Treatments
Control Tl T2 T3

Cu 0.014+0.001 0.01620.00" 0.012+0.002 0.013+0.002°
Fe 0.786+0.005° 0.925+0.008" 0.956+0.004° 0.958+0.002°
Mn 0.038+0.001 0.040+0.002 0.038+0.001 0.033+0.006
P 121.065+0.720 125.806+0.370 127.119+0.660 126.525+1.100
Zn 1.047+0.063% 0.95620.013" 1.154+0.030° 1.129+0.050°
Ca 4.287+0.020° 7.243£0.010a 7.294+0.080° 7.330+0.030"
K 252.035+1.400 253.073+0.600 252.557£1.132 253.404+1.030
Mg 14.801+0.630 14.369+1.110 13.804+0.540 14.64320.810
Na 54.387+0.550 55.864+0.410 53.521£1.030 56.078+1.380
Total 448.458+1.950° 458.292+2.490° 456.454+0.270° 460.1164.390°

Means+S.D.

abe
: Row means

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