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Abstract

We investigated the quality characteristics of eggs produced from laying hens fed with non-supplemented
diets (A) and diets supplemented with 3% (B) and 5% (C) of sea urchin shell powder for efficient applications
of sea urchin shell. There was no significant difference in the proximate composition. Ca and Fe contents
of (B) and (C) groups were higher than those of (A) group. Contents of phosphorus and magnesium, however,
showed no significant differences among the groups. (B) and (C) groups had higher in essential amino acid
contents than (A) group except tryptophan. Taurine was detected in all groups. Analysis of fatty acid showed
that (B) and (C) groups contained more unsaturated fatty acids. The DHA contents of (A), (B) and (C) groups
were 0.56%, 0.68% and 0.89%, respectively. These results show that sea urchin shell possesses the potential
as supplement of laying hens diets to produce functional eggs.
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Table 1. Proximate composition of egg from layer treated
with different feed condition”

Composition content(%)

2
Eggs Motsture Crudg Crude lipid Crude ash
protein
A 76.3£3.2 116*1.1 84107 09%0.1
B 757121 122109 85+0.8 09%0.1
C 75.9+3.7 11.9%0.9 83109 09+0.1

Dyalues are expressed as mean = standard deviation.
2A: control egg.
B: egg from laying hen fed 3% sea urchin shell.
C: egg from laying hen fed 5% sea urchin shell.
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Table 2. Comparison of white, yolk, shell and whole weight on egg from layer treated with different feed condition”

Eggs? Egg white Egg yolk Egg shell Whole egg
ges Weight (g) Ratio (%) Weight (g)  Ratio (%) Weight (g) Ratio (%) Weight (g)  Ratio (%)
A 43581551 61.47 18.88£1.22 26.62 844+0.74 11.90 70.90+6.69 99.99
B 4220%3.33 60.36 18.81 £0.61 26.91 8.90£0.60 12.73 69.91 1425 100
C 44.08+t4.34 61.51 18.65+0.84 26.03 8.92+0.41 12.45 71.66+3.13 99.99
Values are expressed as mean¥standard deviation.
YSee Table 1, footnote 2.
Table 3. Hunter’s color of white, yolk and shell on egg from layer treated with different feed condition”’
Egas? Egg white Egg yolk Egg shell
ggS L** am b AR Lx* - b P En L* a b AE™
A 81.93 6.48 10.57 19.92 51.17 11.32 36.10 59.15 65.5 19.58 20.97 39.50
£200% +£094° *051° *108° +123° 057" 065 087"  *£277° +236 +161° =*168°
B 80.40 0.58 13.13 24.46 53.3 8.52 36.39 57.88 64.48 18.84 19.88 39.34
£052° 003" +024° *£050° +£020° *£047° +045 +154°  +051" +079 £1.02° +085°
c 78.01 -0.02 12,12 25.32 54.08 9.11 35.85 56.93 62.34 18.07 27.28 45.73
020" £0.09° *+031° 032"  £100° +022° +175 08"  *052° 062 073" =*127°

;)Values are expressed as mean*standard deviation.
'See Table 1, footnote 2.

Indlcate significant difference (p<0.05). **Indicate significant difference (p<0.01).
"Mean with the same letter are not significantly different at p<0.05.
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Table 4. pH and yolk index on egg from layer treated with
different feed condition”

H .
Eggsz’ White D Yolk Egg volk index
A 8.94+0.55 6.02x0.11 0.43%0.03
B 9.09£0.30 6.04+0.11 0.43%0.03
C 9.05%0.17 6.00£0.10 0.44£0.05

Dy alues are expressed as mean=standard deviation.
YSee Table 1, footnote 2.
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Table 5. Comparison of mineral content on egg from layer Table 7. Fatty acid compositions of egg from layer treated

treated with different feed condition with different feed condition (%)
Mineral content (ppm) D
D
Eges" ¢ P K Na Ma Fe Cu Fees A B C

Fatty acids

A 435 1522 1,304 1527 97 1260 08 . .
B 464 1554 1119 1474 97 1511 1.0 Myristic acid (C14:0) 0.40 0.43 0.34
C 478 1564 1,108 1469 94 1540 10 (C14:1) 010 012 006
g Palmitic acid (C16:0) 24.36 22.99 21.68
ee Table 1, footnote 2. Palmitoleic acid (C16:1n7) 501 506  4ll
Stearic acid (C18:0) 6.53 6.25 6.09
Oleic acid (C18:1n9) 47.35 48.58 47.86
=¥l o|LAt M
w2 olol=tt 24 Linoleic acid (C18:2n6) 1140 1101 1423
A ofu] At 242 Table 6 Yebl¢it} Table 1 7 ~linolenic acid (C18:306) 022 013 0I5
of| A 9} Zro] Algte] Frhu 2ol = 2] oro}x a -linolenic acid (C18:3n3) 0.26 0.29 0.32
o opal sl Hj , j @Ef“] N ]E 45}404] 5 Eicosanoic acid(C20:0) 036 031 038
3 obm] AL B A3 24 9 Aol & vrehiglnh Gondoic acid (C20:1n9) - 014 017
AANANA FAH A eko} Wb A ) oA A3 5hodok Eicosadienoic acid (C20:306) 012 013 009
Arachidonic acid (C20:4n6) 1.35 1.54 1.64
. Eicosapentaenoic acid (C20:5n3)  0.00 0.00 0.00
Table 6. Free amino acid contents of egg yolk from layer Adrenic acid (C22:4n6) 0.14 0.15 0.18
treated with different feed condition » (mg%) (C22:5n6) ‘ 0.40 0.29 0.27
Eggs” A B ’ Clupanodonic acid (C22:5n3) - 0.10 0.09
Free amino acid ¢ Docosahaxeanoic acid (C22:6n3)  0.56 0.68 0.89
I;hOSPhoseriﬂe - - - Total 9856 9820 9855
aurne 42.22 29.71 43.7
Phosphoethanolamine _ 19.40 2 68 Saturated fatty acids 31.65 29.98 28.49
Urea 117.88 129:13 178'68 Unsaturated fatty acids 6691 6822  70.06
Aspartic acid 25455 307.79 397.64 YSee Table 1, footnote 2.
Hydroxyproline - - _
Threonie 67738 80095  981.09
Serine 50185 56754 73307 . 3} P4olu] 4k Z valine, leucine, isoleucin, threonine,
élsptara'gine 5 129461 163797 183563 lysine, phenylalanme Feko] dl2F(A) R AFFB, C)
utamic acu
Sarcosine 1919 130735 181485 4] %A thebiton] methionined 3% A}o] F-ZHB)oHA
a—Aminoapidic acid - - - wt 7125 9] 1, tryptophanS 2E F2rellA £ =] sk
Ciycine on e men RIS A B A tarinee] ARART g
Alanine 259:47 316:27 397'.56 tamic acidﬁq fﬂ"%]:o] EH—%—:[L(A)F—‘;" AE]%]:?'<B, C)°ﬂk] ::‘57“
Citulline - : C Uehdth(Table 6). 014k} A% AAAA ARl Aol 2
a~Aminobutyric acid - - - 5 3 o +“ =) 3l © 3 4]
Valine 44644 51231 67040 A el Hie Ta] obliedl F3 st Sl it A5
Cystine 3004 2403  60.08 QA A7t e Ao A4Ad .
Methionine - 20.52 -
Cystathionine - - - K{HEAL 2
Isoleucine 354.24 432.96 528.08 X 2 A 1 Ak Aol )&t x| uhak-&
Leucine 71504 89216  1059.44 AR ARE Foik AbdA L] AR AT Aak2
Tyrosine 59343 71121 89468 vl - BAE 7éa+— Table 72} 2t} B 23} 2| hako] FA4
IB);}Alarfirlle 375.29 - 26.73 £ 66.91%¢] o Z=F(A)RL}68.22, 70.06%2] A3 +(B, C)7}
enylalanine - 613.31 702.1 _
B ntytic acid ] ! U e agpelqnh Fol 7208 ulael A 3% Aol FHBIE
¥ -Aminobutyric acid - - - o} 2 Ao] F7HA, C)ell ¥3t oleic acid®] v]&o] ¥k,
?r;){mg;na s 3176 13.06 1;333 linoleic acid®] ¥]&-2 5% Aol FZHC)eIA Egkh =8
—Hydroxyiysine - - 5
Orinithine 56.90 31.61 96.95 232 uhakel EPAE Aol A 2454 gkort, DHAS
Tryptophan - - - 24L& 056, 0.68, 0.89%(A, B, O A=t
Lysine 608.56 688.97 855.27
1-Methylhistidine - B R
Histidine 15429 17782 26673 ¢
3-Methylhistidine 67.68 109.98 101.52
Anserine - - - - . N
Carnosine = - - Edqoe AARAL] 584 45 95t =T
Arginine 687.41 819.1 848.07 (A), 3% AARAA 227 ALEB 5% AABA B
Total 923191 1097249 13642.23 A7t AE(C) 2 FE3F] AAaE Ak A B v - A

USee Table 1, footnote 2.
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