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Auchukorn Nakpun 2013: Effect of Feeding Krill Meal on Astaxanthin Content of
Egg Yolk and Layer Performance Fed Low Pigment Diet. Master of Science (Animal
Nutrition and Feed Technology), Major Field: Animal Nutrition and Feed Technology,
Department of Animal Science. Thesis Advisor:

Assistant Professor Yuwares Ruangpanit, Ph.D. 78 pages.

The objective of this study was to determine the effect of feeding krill meal on
astaxanthin content of egg yolk and layer performance fed low pigment diet. Two hundred and
forty, Lohmann Brown, laying hens, at 33 weeks of age, were divided into 5 dietary treatments.
Each treatment consisted of six replications with eight laying hens per replication. The
treatments were corn-soy basal diet (CS), CS with 7.5% cassava meal (Low pigment; LP) and
LP with 1, 3 and 5% krill meal, respectively. The use of LP diet significantly decreased yolk
color score when compared to that the CS group (P<0.01). Yolk color score of laying hen fed
LP diets increased significantly with an increased in krill meal (P<0.01). The supplementation
of krill meal (3 and 5%) in LP diet significantly increased redness (P<0.01) and decreased
yellowness (P<0.05) of egg yolk. The use of cassava meal had no effect on astaxanthin content
in egg yolk. Feeding higher levels of krill meal (3 and 5%) tended to increase astaxanthin
content (P=0.1433) and significantly increased vitamin A content of egg yolk (P<0.01).
However, there was no significant effect of using low pigment diet and krill meal on production

performance, egg quality and lipid peroxidation in egg yolk and serum of laying hen.

Student’s signature Thesis Advisor’s signature
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NH1: Allen (1987)
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MNN 4 ANuaITaveImsazauua lsnussasiianiae Ju'liuaa
#31: Hencken (1992)
HOAAM B UNY (astaxanthin)
ueAALUAY (MNA 5) 30 3, 3°-dihydroxy, p.p, carotene-4, 4°-dione (CAS 471-53-4)
%’ﬂagﬂuﬂtjmmuimﬁaﬁ ngmmiiﬁuaﬂﬁ (xanthophyll group, carotenoid family) WU
™ a d @ a a 4 I
Taoa 1 lusssuaa iusendngauas Tasdavinnseend ladiudwa Tsiulihilu

a a @ c?/l { IS a o w
!ﬂﬂﬁiuu (echinenone) HAZUAUAULTUNU ‘H’d\‘l%muu%Lﬂaﬂmﬂuuﬂﬁmu%uwu AU

GRIED)

CH

MNA S Tmaﬁ%’nuaﬁmmﬁuﬁu

1301: Plander (1992)
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HO i

HO 1 . : Crtw CrtZ o] Adonirubin
o  Adonixanthin \ /
OH
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LY '('3 Astaxanthin

H 1% 4 a
ﬂ1Wﬁ 6 ﬂ']ﬁﬁ\u‘ﬂﬁ']$°ﬁLlflﬁﬁWLL“BUVlu%WﬂLUglIT!LﬂIiﬁ‘H
301: Fraser ef al. (1997)
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o

a a 42’ A 1 I 1 [] de 9 Y ]
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[ d ~ S ¥ 1 . =2 9 Yo 1
AUNT0FUATIZHIA TTRUBEA |AIHIUATLUIUMST de novo synthesis 39909 1ATUAIUMNS
15 1AADIMITIINIANYHIDA1 I (Britton, 1995) Juszvviinananzanieluyiialae1mis
. N o o ! S A s A A
(food chain) HEAAMTUNUITYNAUATIZHIU TAGA 1M WUUIAANNTOLNAINADUN T
Y] I Y Aa Qa: 9 [ 1 < 1 dy a 1 k4 v o
Taudwandudu dewrdaimitevuaanvaiiazgnus Inade 1 Tasunasinouda?
A [ 4 1 [ = = [ 4 1 dy =~
(zooplankton) AN HTodAINZIANqUATAIMTOU Fadadivartezlinisdedu
a 1 @ ll 1 1 . [ a a v
uodasuiuae 11 A296199u Yangu salmonoids 12 AT UMBAM I UNAUIINMTAUTA

3 Aa ' a o ' [ [ Y
NELAVUIAUNNLTYNIT ATAR LASTIHITIIUUIALAN Lﬂuﬁu (Grung, 1992)
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pazmIdunsizd Fsansontiangu 1dasae 1Ui (Goodwin, 1984; Johnson and Schroeder,

1995)
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v v J a A ' = o gv/ %
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a ¢ = Y g I o o a Y =
wag Asaa (M 7) fudu dad liansoduasizduedaaunu1d uaawisanlaou
~ s A I~ a Aa {a o
ualsiiuesanus laadh T 1Rl udariive nsegaduldvinermisnnudily naziirla
v ! ! ' Y ¥ Jdo o = a A
azaw PAmudiuaieg voes wmeld ludaismanasamiGou nuvsnalaen szuu
o 4 (] [ ] a o {
Auiug szuvdese s nazla druaimzmeziimsazauueaauauiusuIuLINg
A a = Aa o < 1
wden Tuiar vedausuiuszlimsazduninfiniviiuazinanyesaines dau
7 A oqvad & I ay 2z
Uawwanou wazilaunsivzazavunluioidimumioduddunas uazuinsozny
[ oy &% = a d‘ ] 4 =
Tuguuaziihiuvestarw luunsziimsazaumodausuiuivu wu un amsaa loda

Waniia1d drulnvzazaunuSnarivmiia uaze

4 a 4

2.2 Baauazs weaawsuN U ISAATNa Peniophora (Hymeno myeetes) Phaffia

A v A ~ 7 F) a Y
rhodozyma ﬂE]ﬁ”lﬂwu‘ﬁ‘mEJ”J"’IJENEJ?W]‘VIﬁ?ﬂ?iﬂﬁiﬁll@ﬁ@ﬂll“ﬁuvlu]lﬂ

A A a d' a a Y 1

23 uuAnSersHannaauaaaltsuny laun Mycobacterium lacticola,

Brevibacterium Spp. (Halobacteria salinarium) U1 aannuuaiiGenaNIsaaiia
Y

LL’EIﬁGHLL“]mﬁuUlﬁ A1 Ankistrodesmus braunii, Euglena Saguiana, Euglena rubina, Chlorella
fusa, Chlorella zofingiensis, Chlamydomonas nivalis, Neospongiococcum spp., Neochloris

wimmeri, Spongiochloris typical \\@¢ Haematococcus spp
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MNN 7 UNAVD AN WFUNY (AT0d)
131: Plander (1992)

15191 2 UMANUB D AAMFUNUIINTTTUTIA

HOAMUBUNUDINUKAITITNTIA ANNVNTVHVD B AMUBUNY

(HaanSuaanlansy)

auwanoa (salmon) 5
UWARADY (plankton) 60
Aarloa/no (antarctic krill) 120
Y g a . .

N®1INAN (arctic shrimp) 1,200
Phaffia yeast 130 Phaffia rhodozyma 8,000
Haematococcus pluvialis 40,000

31: Goodwin (1984), Visser et al. (2003)
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podamauiwanasllluommsnldmgneunodunawesdsd Temomudduvolal
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wansuaie Inladuaienui1Fullseniu (Akiba er al, 2001)
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o a 1 { o a  Aany o a q';
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A A 9 =1 = ~ 3| a a Y [ 1 9
2 wonmilennwdua lsiuaziinnuainisa lumsnlasuiuiaidue Idmuiu uatles

1 4 4 I a
ninudnlsiiu Tasunlsfiueess 1Tuwanaaiwisoaswiuisavea 1 Tuana

. A = J = 3 a a 1 v J 2
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1an: Nishigaki et al. (1994)
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#131: Roberts and Ball (2000)
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Hydrogen atom H

Hydroxyl radical HO'
Hydroperoxyl radical HOO'
Alkyl radical R’

Alkoxyl radical RO
Alkylperoxyl radical ROO’
Glutathinyl radical GS’

Methyl radical ‘CH,
Nitric oxide NO
Nitrogen dioxide NO,

131: Fang e al. (2002)
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Fa919 larenuuazuelalusinidi (Lorenz and Cysewski, 2000) MZIaeeda il 1y

4 a 1 1

Yawwavou Yauns i darazioungia dara091usiianig 9 15U Tetras,  Cichlids,
I

Gouramis, Goldfish, Danios, Clown fish (4dmphripion ocellaris) Qs Premneas biaculaetus 1wy

A Lmzﬁq 1% Kuruma shrimp (Penaeus japonicus) }10& Black tiger prawn (Penaeus monodon)

3 a a a { 34 4 I ]

namsi Gasstonlduedamaniwavasldluemmsildmziteunoduivasvesasd
= 1 A Ao Y q ¥ Y A Ao

Wy dduvestlawezfaldarsnunazvielalusmgs venvnunumlumsimuddu

o 1 o

9
o Jdo a ] . @ Aa Aa
yoedanih Inarenuds  ueamuauiudirieiild liues salmonoids HoaTIMTURAUT

3 % v A o aa dg' a a 9 = 3 @ 1
uazﬂmﬂumqq AIDDUNDATITOATIAGIVU uazmmmmm{;mﬂﬂ”lm’smsa DNNIGIVIY

Y
1% lvesamziounziaannsnaosda (buoyancy) 18@ dalidnsin1sseasingadiulutlan
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9% INUONTINTT ?Jﬂ“]dﬁ@iufil}ﬂ Kuruma shrimp (Torrissen and Christiansen, 1995)
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A o ]

v 9 Y Y
gMUUBIY e 1 Raa S u il Al aduasauuITUlsEMu (Akiba ef al, 2001)

Lee et al. (1986) ansnaasaasueamuasunuga 1du1an Heamatococus algae
~ 9 A A ] A g 1 v A 1 A d?
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melu s Ju 1dan1a5ue11INeaes aziAANTUE 089 1AZHaIIN 15 JUYBINS

v A 1 d' d! [ = 1 d' Y A
wwamawuamm”lmmwzmm “ﬁﬂi%ﬂﬂﬁﬂl@ﬂhlﬂlllﬂ\‘i‘ﬂhlﬂ v 3.86, 7.68, 12.10 uag 12.74
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Pérez-Gélvez et at. (2008) l@Mmanaaeuasuoanusuiniilduain crayfish 11
013 1i19 Tagldfiszdn 20 nledfidud ninthudmszinmlsmaueanuauiululiuag
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A A 9 9 [ 1 a a 1 [} oy @ []
LLﬂﬁﬂW!L%uﬂuﬂqﬂMﬁﬂﬂQ\‘]UliJﬁ\‘]NEW]’B)‘]Jﬁ3J']fl!fﬂﬁﬂufﬂ?i‘"lisll’f)\iVlﬂllmllaguWﬁuﬂul‘U

a  aA d a q'J
msnaaaeseansiatu

E4
v AA o

I~ 4 A Aany
Thiobarbituric Acid Reactive Substances (TBARS) Wudwiiaialusesveamsinaalla
4 a o a o {
1Wo500NFATU HATANNATIAVINAIILOONTFIATY (oxidative stress) 1A TBARS 9%
. & g 1 Aa 9 Y I K o a
taad9en 1u31ve malondialdehyde (MDA) Gauilumntounaz asnoulimiudaszaumsina
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aNINNHNIINAAD]
Ingau (Plan3u) — - - - -

ganl  gasn2  gasn3 gnind4  gasns
11 Ina 55.77 47.24 47.83 49.21 49.24
Hudlenas 0.00 7.50 7.50 7.50 7.50
$1aa 3.00 3.00 3.00 3.00 3.00
ana 5.00 5.00 5.00 5.00 5.00
i amaes 1.09 1.14 0.83 0.17 0.00
mndae 49 nlofiFudTsau 24.45 25.50 24.38 21.89 19.76
uoa-ladu 0.09 0.07 0.01 0.00 0.00
auea-unlsTeiiu 0.15 0.15 0.12 0.04 0.00
Taaunae 156 60 Wosidud 0.01 0.01 0.01 0.01 0.01
TuTu'launaseuoavla (P 21) 1.47 1.49 1.44 1.35 1.75
uAaGeNA1S VoI 8.36 8.31 8.28 8.23 8.11
1nao 0.36 0.35 0.35 0.35 0.38
Wiiina 0.25 0.25 0.25 0.25 0.25
Asadlu 0.00 0.00 1.00 3.00 5.00
59 100.00  100.00  100.00 100.00  100.00
asnilszneumalaruzlagmsmuns (asiFue)
w195 Towd 14 2,750.00  2,750.00 2,750.00  2,750.00  2,750.00
(RTaunaeidenTaniu)
Tilsau 17.50 17.50 17.50 17.50 17.50
Tt 4.08 3.89 3.75 3.43 3.56
gty 3.11 3.19 3.19 3.19 3.16
AT 3.50 3.50 3.50 3.50 3.55
Weoawosdsan 0.72 0.71 0.71 0.71 0.80
WoarloSaiildlse Toni1d 0.40 0.40 0.40 0.40 0.50
ladu 0.88 0.95 0.95 1.03 1.13
wn'ls ety 0.42 0.43 0.41 0.38 0.39
wn'ls Tediu+daiiu 0.65 0.65 0.65 0.65 0.68
Tnau (aansuaen lansy) 1,300.00 1,300.00 1,300.00  1,300.00 1,300.00
T 0.16 0.16 0.16 0.16 0.17

1 a A a l H
wnemg - 1waziveadiuilsenonveansinginidumssiguanluaisai 5
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Tundou/l QNN (DA UHAITYE)
29191 (10.00 1) F291018 (14.00 11.)
28/5/2555 28.0 28.9
29/5/2555 28.3 30.3
30/5/2555 27.4 30.0
31/5/2555 28.0 304
1/6/2555 30.2 28.5
2/6/2555 30.0 29.8
3/6/2555 30.0 262
4/6/2555 29.0 29.7
5/6/2555 29.0 31.0
6/6/2555 27.9 31.0
7/6/2555 29.8 30.3
8/6/2555 27.3 29.9
9/6/2555 29.0 26.7
10/6/2555 28.0 28.8
11/6/2555 28.7 30.0
12/6/2555 29.2 29.1
13/6/2555 28.9 29.7
14/6/2555 28.8 29.8
15/6/2555 28.8 29.4
16/6/2555 28.7 28.3
17/6/2555 279 26.6
18/6/2555 26.6 27.5
19/6/2555 26.6 28.2
20/6/2555 28.0 282
21/6/2555 28.7 28.4

22/6/2555 28.7 29.5
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Tundouil QUUNN (DA UHATA)
29191 (10.00 1) %291010 (14.00 1.)
23/6/2555 29.4 30.6
24/6/2555 29.0 29.5
25/6/2555 29.2 28.2
26/6/2555 28.4 28.9
27/6/2555 27.1 28.4
28/6/2555 282 30.3
29/6/2555 292 29.4
30/6/2555 28.6 28.9
1/7/2555 26.9 29.0
2/7/2555 272 30.2
3/7/2555 27.2 30.2
4/7/2555 27.3 29.5
5/7/2555 27.7 30.9
6/7/2555 27.2 28.0
7/7/2555 27.4 30.3
8/7/2555 27.2 30.5
9/7/2555 27.0 27.9
10/7/2555 27.3 31.3
11/7/2555 25.8 30.1
12/7/2555 27.5 30.0
13/7/2555 27.5 30.2
14/7/2555 27.1 30.0
15/7/2555 27.1 29.7
16/7/2555 27.0 30.1
17/7/2555 27.6 29.4
18/7/2555 25.5 25.8
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TundouAil QNN (DIAUHAITYE)
29191 (10.00 1) F391010 (14.00 11.)
19/7/2555 25.1 28.7
20/7/2555 26.0 28.6
21/7/2555 26.2 30.6
22/7/2555 27.4 29.9
23/7/2555 26.8 29.8
24/7/2555 26.2 28.5
25/7/2555 25.6 27.1
26/7/2555 27.6 27.1
27/7/2555 25.9 27.5
28/7/2555 26.1 27.1
29/7/2555 25.7 28.4
30/7/2555 26.4 27.8
31/7/2555 25.8 27.9
1/8/2555 27.1 26.9
2/8/2555 27.4 27.8
3/8/2555 26.8 27.9
4/8/2555 27.1 29.7
5/8/2555 26.5 30.0
6/8/2555 274 28.4
7/8/2555 27.8 27.7
8/8/2555 26.3 27.7
9/8/2555 27.0 25.6
10/8/2555 27.0 28.0
11/8/2555 27.0 29.1
12/8/2555 27.6 27.0
13/8/2555 272 257
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TundouAl QNN (PIAITALTYE)
29191 (10.00 1) %29110 (14.00 11.)
14/8/2555 27.1 26.6
15/8/2555 26.6 28.1
16/8/2555 27.5 29.9
17/8/2555 27.1 28.7
18/8/2555 27.5 27.6
19/8/2555 27.3 29.0
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a < Y < . . a aa 3 ) o
2. WUUAGNLNT 2-3 1UA UaY antifoaming agent 0.5 UDADNT i]'lﬂHUU'l]lﬂﬂﬁu‘lu"]gﬂ

naunnusougali 1A distillate USuas 50 Haaans
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. o a Y a aa <] @ A a g
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v Y
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