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Effects of diet with brown algae on the quality characteristics of eggs
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Abstract

This study was performed to determine the effect of brown algae on the egg quality of laying hens fed a
non-supplemented diet (Control) and a diet supplemented with 10% Undaria pinnatifida (A), Laminaria religiosa
(B), and Hijikia fusiforme (C), respectively. Isa Brown (28 weeks old) were raised for 8 weeks. The darkness,
redness, and blueness of the egg yolks increased with the addition of brown algae, expecially Undaria pinnatifida
(A). The fucoxanthin contents were observed to be only 21.3-34.8 mg% level in the brown algae but they were
nearlly traced in the egg yolks. Among the analyzed minerals, the Ca, Fe, K contents increased to 391.2, 6.3,
and 450.5 mg% respectively, but the amount of P was reduced to 110.5 mg% . The total mineral contents were
higher in the egg yolk with Hijikia fusiforme (C) (1,155.1 mg%) than with any other supplement. The brown algae
diet reduced the saturated fatty acid level from 38.3 to 32.1% but increased the unsaturated fatty acid level from
61.5 to 69.6% owing to the rise of the level of polyunsaturated fatty acids.
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Table 1. Proximate composition of various diets

(Unit : %)
) Compositions
Diets . Crude ..+ Nitrogen
Moisture Protein Crude lipid Free extract Crude ash
Control 9.840.1° 19.0£0.3 48+0.3 534£15 13.0+0.5
eLy’ (53) (592) (14.4)
A 9.3+0.1 17.0£0.5 39403 54423 154+0.8
(18.7) @3) (60.0) (17.0)
B 9.7+0.3 16.70.7 4.10.1 54.1+2.1 15.4+0.6
(18.3) 45) (59.9) (7.1
C 9.340.1 16.5+0.4 43403 54017 159405
(18.2) @7 (59.5) (174)

"Control : 100% commercial diet for laying hen, A, B and C : mixed diet with
90% commercial feed and 10% Undaria pinnatifida, Laminaria reljgiosa and Hijikia
fusiforme, respectively.

PAll values are expressed as meanststandard deviation (n=5).

IAIl values in parenthesis are expressed as dry basis.

AZF{ Ao)7t Al d8e] TAMZ v = JFS
B8l W3ke] M7Z-S Hunter scaleo] &3 L, a, b &
AEREO.2 Z43te] YePH A= Table 29F 2T} A3
AlEREO 2 Ao]8l thZ279] Lk 58.90, agk- 16.60, bak
2 34.88, AEZZ 5356011, W], ARk, & § AR

TS Hksto 2lolgk £ AtEF(A, B B CAHEHY
L3-S 41.06~50.68, agkS 17.74~25.15, b3S 26.88~
31.17, AEZE 57.77~66.09% W3lsle] 2xF7 7o o
Alglo] siZF 352 713 3lo] Al AlsRe R E iz
T B L3k adt 2 AEFE 718k, bake] HAske
Ao 2 JEht HA A A Ao g welshs
& 7 AU A AE2F 3FY] Aol wE G A2
35 HH v S HTlste] 2oldk Ax] o] Lake 41.06,

Table 2. Surface color values of egg yolk from laying hen with
different feeding

Diets” Fee yolk
L’ a b AE
Control ~ 58.90:4.83”  16.60:243  34.88:300°  53.56:531°
A 4106:523"  25.1543.62°  2688:2.89"  66.0945.45°
B 5068£533°  17.74£234" 3117333 57.77+471%
C 473454345 19.66:206° 29441333 60.141543°

I)L, lightness; a, a plus value indicates redness and a minus value greenness; b,
a plus value indicates yellowness and a minus value blueness, and AF, total color
difference. Standard values of L, a and b were 95.83, -0.13 and -0.12, respectively.

PControl : 100% commercial diet for laying hen, A, B and C : mixed diet with
90% commercial feed and 10% Undaria pinnatifida, Laminaria religiosa and Hijikia
fusiforme, respectively.

Mean values within a same column with different superscript letters were significantly
different at p<0.05.
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%27t FAE B AATh

Table 30l = AFHA] E3F Als ol AHE-E 227 3%,
A, B ¥ C &3 AlE 9 dalol|A 9] fucoxanthin S
ZA3te] Yl 98 2270149 fucoxanthin 3
S B g Z27< duALE oA 0.4 mg%, VoA 34.8
mg%, ARl A 21.3 mg%, FollA 23.8 mg% = S
o, AZF7F A7 A, B 2 C EFAE A= 47 108
mg%, 88 mg% 2 6.5 mghz ST o] | HolA 9]
fucoxanthin $&Fo] thAlrf, £ Z9-R T}t Bo| -5 of
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Table 3. Fucoxanthin contents in raw material, feeding and egg
yolk of laying hen

(Dry basis, mg%)

ARG 2y FeFo A9 fucoxanthin -2 712} 0.4
mg%, 1.6 mg%, 1.5 mg%, 1.5 mg%h = SH= o] ZZ2FE
o] 810 2 A fucoxanthin 2 0.4 mg%ollA] 1.5~1.6
mg%= F7teEe Aoldet 1 F7hE dE2T7) 80%
2 78 =31, v]Yo] 148% % 7FF B+ ko)) w3k
Table 2914 225/ 7} TollA H2A3817} doju= A3}
2 & o 27 JZ2421 fucoxanthin®] F&O 2 Fo|F]
= Zo® Y FAE & AUtk Yy B AFoA
S22 AlF AAE glo]
A8k WHolar, B A4
A JRA 7F Zpe], Aol S5 AT W SHE 1.5~16
mg% O Z+ fucoxanthin®] F&o 2 Ho|F itk &4l
g F gt AsdEnh @A B Ao dsto=w
HPLC/MS, NMR 55 ©]83F £<l, fucoxanthin THAMHE}
w3 Aol A 59 A7 W Fell Aok

=
Ax72 2olg Al o] 7714 s E4 5
e Z3= Table 48} 2tk 5, 7714 8355 e

1 S 2AMEE Ay 2T Ca 32 3002 mg%, P
L 1994 mg%, Fe a2 4.5 mg%, Na 72 2.5 mg%,
K 32 350.8 mg%, Mg %k 97.7 mg%, Zn 3k 3.4 mg%,
Mn #2 03 mg% 24 K g&Fo] 7P 2, th3-9] Ca,
POt slx2R7F H7HE 7HA, B B CAHE Y Ca
k2 3282~3912 mg%, P k-2 110.5~149.5 mg%, Fe 3k

) Fucoxanthin 4.9~6.3 mg%, Na a2 88.2~99.7 mg%, K 3t 402.2~

Raw material Fucc:;(te;nnt}sun Diets” contents 450.5 mg%, Mg #t2 83.2~105.6 mg%, Zn - 2.5~3.4
Feoding Yok mg%, Mn 32 02~03 mg%E LJEh} sj%2] SFol 7

Control 04100  Control 0500 0400 glo] jz= HA7}ek AT} ol vlste] Az =7}
Undaria pinnatifids  34.8+32 A 10817 16208 3ta1, P, Mg®] deke 7hashs Ago 2 UERto, Na
Laminaria religiosa ~ 21.3:2.6 B 8.8+18 1.540.5 ke 2.5 mg%ol Al 99.7 mg%E 71 AA Zrletee
Hijikia fusiforme 23.8+4.1 C 6.5¢1.1 15038 ol Y8 ZEFd thEe] Nao] shrEo] 7] wjFolt}

"Control : 100% commercial diet for laying hen, A, B and C : mixed diet with
90% commercial feed and 10% Undaria pinnatifida, Laminaria religiosa and Hijikia
fisiforme, respectively.

All values are expressed as meanststandard deviation (n=5).

(2. B9 A% BEF 359 Holo] B WP TI19GF
WakE vlwsh B £ A7hstel Hold cAe T} vl
2 7K AR T L BAIPE H7HE BHE TR Ca

Table 4. Mineral composition of egg yolk from laying hen with different feeding

(Unit : mg%, dry basis)

m Mineral
Diets Total
Ca P Fe Na K Mg Zn Mn
Conrol  3002¢15.1%7  199.4+10.0 45408 25403 350.8+19.2 97.749.9 34405 0300 958.8+18.3”
A 33324185 1431111 4940.6 88.619.6 40224171 90.0£10.1 344038 0300 1,065.7+183"
B 3824208  149.549.4 49411 99.7+8.4 420.120.7 832188 25405 0300 1,088.4421.5%
C 39124139 110.5489 63+1.0 8824112 4505199  105.6210.1 26408 0200 1,155.1£19.8

"Control : 100% commercial diet for laying hen, A, B and C : mixed diet with

fusiforme, tespectively.

PAll values are expressed as meanststandard deviation (n=3).
IMean values within a same column with different superscript letters were significantly different at p<0.05.

90% commercial feed and 10% Undaria pinnatifida, Laminaria religiosa and Hijikia
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%k 391.2 mg%, Fe %% 6.3 mg%, K %t 450.5 mg%, Mg %k
105.6 mg% & E=A UYEF oW, P gES 1105 mg% = A
Yehtes Bl & 713 Rl = di2 9588
mg%oll vlsle] |2 H7ENA 1,065.7~1,155.1 mg% =
A Uelsa, 55 3H7IsE el §7148 Fo) 71
2 A Bt A8 0Z AR AR sxE A7t
ate] 2o] oz A A G Fo] T4 I FoH
o FA YERto dlzx 357ke] f9 Aol fle Ao
2 et

b

|22

v, ohAlep 2 2o A7} AL} Algke] Akl w)x]
T QTS Yotr 7] S d3e] At 248 #A3]

Ebdl A7= Table 59 2T A9 AFEFIO 2 Ao]gh
hEzT7e T8 AW oleic acid 45.5%, palmitic acid
26.6%, linoleic acid 13.8% % E3}AMHF 38.3% 9 ¥ 3}
WA 61.5%2 TAEY Atk 28y szt H7kE A,
B 3 CHEFE sz T/ #AGlel AL
adtal, XA AR SRk Ao E YR HA
Ao g FA AR 383%014 304~32.1% 2 Ad)al,

=4

kv

Table 5. Fatty acid compositions of egg yolk from laying hen with
different feeding

(Unit : %)
Diets”
Fatty acids
Control A B C

C140 03:00° 0300  02:00 0000
C16:0 26618 228t14  220£15 238420
Cl6:1 16501 13801 10100 1702
C18:0 114512 8009  75:08  7.8:10
C18:1 455433 446129 434139 43148
C182 13811 132:18 129820  120£09
C183 0300  05t00 0400  0.7:0.0
Cl8:4 0000 45804 6009 2307
€200 03:01  03:0.1 0800 0400
C20:4 0000 19802 2009 3305
€205 01200  13:01 2400 3902
C2:6 01300  13:01 2302  1.0:0.
Saturated fatty acids 383127 315t15" 304:12° 32.1+14"
Unsaturated fatty acids ~ 61.5£30°  68.6:19" 69.6:29" 68135
Monoenoic fatty acids ~ 47.1£27"  45.9+19° 444122 448:2.1"
Polyunsaturated fatty acids ~ 14.4+0.4'  22706° 253108 23405’

"Control : 100% commercial diet for laying hen, A, B and C : mixed diet with
90% commercial feed and 10% Undaria pinnatifida, Laminaria religiosa and Hijikia
fisiforme, tespectively.

Al values are expressed as meanststandard deviation (n=3).

IMean values within a same row with different superscript letters were significantly
different at p<0.05.

EX A4 61.5%14 68.1~69.6% % F7Feh= 2%
o7 yepstth BXSALY] S71E FEdhes Ak
polyunsaturated fatty acidZA] 14.4%°A] 22.7~253%% =
A S7khs Aol ol¢h 2o ARE E wf xRl
rE 15 EXSA|AHE33)0] AHHAlY] AL S
sote] Ao do] Hojd Ao g FAHL, o] Y
ALY Fofl dold 4= Sle At 7|2t A= 5
B A7F Hasital AlgdH

e of

v, galnl, B 5 4R 350] Ao AR 24
H e YIS AV Slal 7129 FAAE TP
n] AT, ARKBA T, BCAHE TS 44 10%
A7ksted 873 ARSE & AAE AT ERAZ,
fucoxanthin, 57148, A4 248 48 A4= o3
2o 227 AU o) d3e] sz gaao g
Halele Aako|la, v9e ek AXElTT 7P 3A
Yottt Fucoxanthin 2 98 ZZ2FolA 21.3~34.8
mg%E AEHJ oY, deto g oyt selg 4
E itk 77142 ko 2 Cae 3002 mg%ol A 3282~
391.2 mg% =, Fe= 4.5 mg%oll A 4.9~6.3 mg% =, Na>
2.5 mg%©ll 4] 882~99.7 mg% =, K= 350.8 mg%ollA] 4022
~450.5 mg% = F7Vsh= A aFolRn o, P 199.4 mg%ol
A 110.5~149.5 mg% & 7H438te Ao g Jehgth &
F71A e Eo| H7he cAHE ol 1,155.1 mg% =
7 =4 vehgth Ak 2407 F3RAARS 383%
oA 304~32.1%F 7FAdtal BESFAHFE 61.5%0) A
68.1~69.6% % S7FstA<=Hl, Tt EXSEAel A &
AsHA SVt eIk
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