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Effects of Schizochytrium sp. Supplementation in Laying Hen
Diets on Apparent Nutrient Digestibility, Productive
Performance and Egg Quality
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Abstract: The experiment was conducted to examine the utilization of Schizochytrium sp. in laying hen diets.
One hundred and eighty laying hens (Hisex Brown®), 30 weeks of age were raised under ambient temperature
and assigned in a completely randomized design (CRD) with four dietary treatments and three replications per
treatment. Each treatment contains different levels of Schizochytrium sp. as 0, 5, 10, and 20 g/kg. All birds were
fed with diets containing 18% of crude protein and 2,850 kcal/kg (ME) of laying hen diets to meet nutrient
requirements of poultry according to NRC (1994). Diets were restricted (110 g/h/d) throughout the study in 3
periods (28 day per period) and drinking water was offered ad libitum to the birds. The results showed that
nutrients digestibility were not significantly different among levels of Schizochytrium sp. Also, yolk color score of
egg was increased (P<0.05)with increasing dietary Schizochytrium sp.In addition, supplementing
Schizochytrium sp. resulted in increased but different PUFA and LC- PUFA in egg yolk, mainly linoleic acid
(C18:2n6), linolenic acid (C18:3n3), arachidonic acid (C20 : 4n6), eicosapentanoic acid (EPA) (C20:5n3),
docosahexaenoic acid (DHA) (C22:6n3), docosapentaenoic acid (DPA) (C22:5) enrichment (P<0.01). The
highest amounts of n-3 fatty acid and n3 per n6 ratio in egg yolks were obtained with 20 g/kg Schizochytrium sp
on diets. Furthermore, the results also shows that four levels of Schizochytrium sp. has no effect on lipid

oxidation (TBARS). The results implied that Schizochytrium sp. could be used as suitable alternative feedstuffs
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in laying hen diets and 20 g/kg of Schizochytrium sp. has the potential enhance omega-3 fatty acid enrich in

egg qualities.
Keywords: Schizochytrium sp., performance, digestibility, laying hen, egg quality

UNARED: NTANHINATBNNNIEINAMIE Schizochytrium sp. Tuanmslnla Tae 14 In laaneswig Hisex Brown”
QUL 180 Fn 8g 30 AUmid Feslulsarenlnneldan i nd onauss T TNUHBNTNAABIULILIAN
anysnd (Completely Randomized Design, CRD) tsgnaufiog 4 visniuus 3 0 fail naLduanving
Schizochytrium sp.luannslilafisyAu 0, 5, 10 uay 20 n3userlaniy TnelrldalEFuawnsuLLdndn 110 N5y
sefnsaduniianlnmusllsfumenumingy 18 wWesdus upesndseniis=lamdly 2,850 Alaunasisionlaniy
(ME) 1%%’11/1@@@\11/'13\1%34@ 3 9N TNAT 28 U LL@:‘lﬁﬂ”wmmmmmﬁmﬁ NANITNARBINLIINITETHATNINY
Schizochytrium sp. Tuanusinlaldinarerinsdeslirealnausluemsinldsmuislddemaseanssauznng
uanedleln (P>0.05) MsLEENAMINY Schizochytrium sp. Wenwst LS nasennafuA Az sedliung
(P<0.05) AV NaMIe Schizochytrium sp. Aasasianiafis Funaunsslasidlaausad et eunaznnlasiu
Tuﬂmquﬁﬁﬂﬂ’lqmmﬂu (PUFA ez LC- PUFA) A4 linoleic acid (C18:2n6), linolenic acid (C18:3n3), arachidonic
acid (C20:4n6), eicosapentanoic acid (EPA) (C20:5n3), docosa-hexaenoic acid (DHA) (C22:6n3),
docosapentaenoic acid (DPA) (C22:5) lulauad (P<0.01) Ineinsidinannsne Schizochytrium sp. Tisxs 20 5w
seadlansu i liiinsazannsslasuafinlenin 3 Wldunauastiafivdadauaednselauaialowin 3 de
Tawfin 6 gagm (P<0.01) uenaNAgmLs s HA Mg Schizochytrium sp. NnszAulidnasiaanasnwean
fidumadlasilulaln (TBARS) (P>0.05) mi'wm@mﬁ”m?ﬂdﬁmﬂ@umuéw Schizochytrium sp. A3%& 20 N3y
sarlansuluavnslilafidnanwlunsuanla lifinnsssanaeensa lauaiinlanii 3

AANATY: &4l Schizochytrium sp. dxssauznsuan nstieelld Tnld Aounwlaln

AN meﬁﬂﬁuwﬁmu%ﬂLﬁmﬁumilﬁumamzﬁumi
wslALTA99NTNR (natural  growth  promoter)

dswalnaiinsnaniladns alFislnalu (a330um2, 2557) @wnafiiazlaminasnanie (healthy
UszinAnarnisdeaananuwaunin Jaqiun1snan food) squivan sy laminannuansriinasly
dagniliimnfinaninatnsungnudnladas  ewnsdndiieliifininfoazanaisdifoysing 7 lu

ARAUNTIN UnuANaNanUAdRddalszaudoymn nandusiladndduinlilgnisnamilunandoet
BNUIANLANRARY Liie LT U LR A o 815410 (functional food) (Van Elswyk, 1997)
UAdndaunngeansslszima fofumansds Teglefudulnsusmdnafianieidninaumansli
Updnfreinaasfasliumlnaniainanafuer anwadlalasianzesinefenanladuangendlaiauem
winnssusing o wndsegnaf i lunnsimuinisuan \Tefeu (long chain polyunsaturated fatty acid: LC-
dadns ielilEnd A s iiinounn uazaann  PUFA) afialewwiin 3 (n3 LC-PUFA) uaz Tawfin 6
ANAATLANG W Avnntansaifitlszansrelaniu (n6 LC-PUFA) (Baucell et al., 2000; Li et al., 2009)
pezuuniuynifruguninuazliniinanla desannidlunaalaguifulszlamisainanie Ae

Tunnsislnpauisiietingesaniaunnau anidu  a1n1anszALIeIAeaaIAetes Jeeiunisiin
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ANgFONMNMSRARLAsANWTadldlA

T3aiala (Gogus and Smith, 2010; Trautwein, 2001)
ﬂﬁ@QLLﬂzﬁ/@Ju’mum (Gogus and Smith, 2010;
Jordan, 2010; Yashohara et al., 2009) luifaqiulid
N12AUNLANIE Schizochytrium sp. %I\ﬁm Wl
Marine unicellular algae ﬁﬁ@m@uﬁﬁmuﬁ@mﬂiﬁu
dszunni 26 wlefidust (auasnl uazaniy, 2556) Anits
fafinnsazanaesiniuittsznandaansalasiuly
AusaiFsdieu (LC-PUFA) (Herber and Van Elswyk,
1996.) ‘1/13\1 n3-LC-PUFA uag n6-LC-PUFA i alfla-
linoleic acid (ALA), eicosapentanoic acid (EPA),
docosahexaenoic acid (DHA), waznsa sl
(essential fatty acid) ﬁu 7 (Barclay and Zeller, 1996;
Fraeye et al, 2012; Yamasaki et al., 2007) ﬁ\nfu
&W3ne Schizochytrium  sp. AufluAnuTlmnadend
hawlalumstinanszgneliluamnslildiendsla
riffin1sazan n3-LC-PUFA Uuaz n6-LC-PUFA duaz
inlulgnadiagas fifunansusuazaanduld s
41NN

ANINARBIAITNNT AN T AHATDINT
L@3NAWIE Schizochytrium  sp. Aifluuvasesnse
las Towifin-3 nelléTern@nsousinnsén DHA-gold”
slannstiasfuedlngus aNsTnULNIIHAR ADNINNNY
mannzesleln esdlszneunsalusis uaziadesnw
aandiaduaaslasiy ieflunuanialunistaly
Uszgnililunndeslilaiendnlalnganin 39
mmm%ﬁﬂﬂzjmﬂﬁﬁmmmmmmlummﬂﬁu
yastlsznaluenansell

o aa
AUnTluazIaNNg

1. dR7 217 UWATLRUMTNARDY
nsnaaeensell Ll ldanewug Hisex
Brown” @1glszanns 30 41avf A mau 180 5ia Tne
WAEBIUUNNFLUTNA IR 50 x 40 X 40 LIRS
nelinisdnnisuaziasassnanfulsaBeuuuuils
TuszndrapeungARNIEW WA, 2556 NNNATRUS
w.A. 2557 gulnlanpaasdiiuuunimeassiuugs
mugmi (completely randomize design: CRD) ‘V'l?\ms\lm
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A4 VIEVMINUE  VITVNUEAY 3 91 29NRIUNA 12 Miae
7NAADS UUIENAADIAT 15§ IMENINTLETHAN NI
Schizochytrium sp. N9N13A1 DHA-gold” 289131
al a e © o 1 1 £ 1 v dl
LIUAMADS Aie adluenunsin lszas 1 linnsn
Ay o A @ A | a =
mm‘lﬁwmmnmmmuﬂuwugmmﬂuLmumm
Fungnedt HenTilsRuneny 18 wlafidus Anaaans
Wselamiils 2,850 Alawnaadsanlaniy nw
AN U89 NRC (1994) satl
VIMMUWATN 1 81919 A9 LA N

a a

v
AldiRnansd
Aapmen

= el a' | a =
VINMUWATN 2 8 nnsAauANA lilANa93
Aupazi+anning Schizochytrium
sp. Nzs 5 nfusenlaniy

~ el a \ a =
VINMUWAN 3 8 nnsAauANA L LANA9E
Aupazi+a1ning Schizochytrium
sp. N9ze 10 nFusenlansa

~ el a' \a =
VINMUWAN 4 8 nnsAauANN L LANA9E
Aupazi+a1ning Schizochytrium
sp. Ngzs 20 nFusenlansa

2. marapmsdasglarasdnturluanmnslnla
Yaanisdealiaaalnausluainnsinld
melusadng (In vivo digestibility) Aaedsn1magdes
ﬂﬁieifailvlﬁﬂi‘ﬁﬂg (apparent nutrient digestibility) mel
I%Qﬁﬁﬁy(indicator marker) A8 lasRindeanlas
(Cr,0,) fisziu 0.3 iwefifusf mMauFaaes Fenton and
Fenton (1979) uanasluansln lineaas Mia1misli
eduns 2 akq (Win-161) Fuazilsrannd 110 nfuuay
vihazennetrafud Tnantamagaunisties|iayld
sxei1981 15 31 UL ieeniflil 2 T0annImAae Al 1o
7 1 A0 10 Fuusnifhugaa fudng (adaptation period)
uazdaedi 2 Aa 5 Tuganneilugauiufiet wnaaes
(experimental period) Tnevinnisgaiiugaaasinlaly
Lm'@:mifmwmmaﬂuqqﬁﬁ H,50, AYNMiNTY 3
wWadldus uRasususaetnayaluwsasiiannaes
anifusneiflguugfi 20 asrnmaidas anmiuin
Frathayail fanauuiiionunfl 60 esdaden
Lmzw"’mwumLLKQLﬁuizdr;qﬁumm%ywﬁma?;mmxﬁ
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el InedimsiAnesmdszneulnous luensinla
NARE ABANTRAGUIN (dry matter, DM), Ttls5iu (crude
protein, CP), laafu (ether extract, EE), Lf;l'a‘lf;mm‘]_l
(crude fiber, CF) Iag WAI9IUIN (gross energy, GE)
A1NATU89 AOAC (1990) 39 NNIILATIZH AN
asflsznaulntusluyalildnasas  Aadrimguiis
Telsiins ‘lasios e levieny uay Wasusm AuAFUeg
AOAC (1990) uazdnsziantasindeanlss (Cr,0,)
Tuamsuazyalnlinaaes muAsa83 AOAC (1990)
LLé’qﬁﬁ@H@ﬁ%’mnmﬁ AIITTRIATIINNSE B el
vivo apparent nutrient
2547) Ine/ldgms

TFaastnmuzilasng (n
digestibility) A1xATU29 (8115,

AU AT

nsdenlfitsngaesinguii (%)
(Apparent dry matter digestibility (%))

(%Cr,0, 44 - % Cr,0, Te1u1139) x 100
% Cr,0, uya

nsdetlfitsngaesinaus (%) 100
(Apparent nutrient digestibility (%)) -

% Cr,Q,r in diet

% nutrient in fecesl

{1OOX

3. NSIAANSTAUENISHARURIbA L
nn1aselilduunsesudanaqivadn

% Cr,O, in feces

aussnursARnelF naviaun 84 wafly 3
129N13M0A83 99T 28 T Tneltaunslnldsuas 2
v-m (¥1-1§11) qumﬂ?”mm 110 ndu wa it Al a5y
vhavenmetnafud amiuiinliunem sl
SruunanAnld uazinmin i luusaTunaenTas
N9MAa8Y LANLENIUNNT NN A IMNE RTINS
14 (hen-day production) v laiiede (average egg
weight) vimiinldsuiede (egg mass) {(egg mass =
average egg weight x hen-day production)/100})
ANNATURN Zhao et al. (2003) LAz Ragab et al. (2012)

% nutrient in diet J
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sond et asemnsfiiuldin A nmniun
n9nuld (feed intake) 1ssAnBawnisulasenns
dluld 1 Alanfu (feed conversion ratio per 1 kg of
egg) (FCR feed
Nopparatmaitree et al. (2014)

intake/egg  mass) AMNATURS

4. msdnanmwaasliliuazasalsznauaag

nsalusiululaln
Famnnsnmnienian el inluges 5 5u

qnvintvesusazdaInimaaes guiiusaeenglalnly

q
o

A1uU 5 WasdadululsasuiianaaeanIi Az
Aun g naasldln  Ae viwinld (egg
weight), Anuungeaaenta (egg shell thickness)
(ANean 3 Auvesiaenld Aeduuman Fnuding
wazdnuilng) fae micrometer (Mitumotoya, No.
044N, 0.01-5 mm), mm@l\ﬂﬂimq (albumin height),
AAzLuAra9ltum (yolk  color) Bneiaan e
AZLLUU 10-15 (Hoffman-la Ltd,
Switzerland) WAYATUITUNNAT Haugh Unit (H. U. =
100 log {Albumen height in millimeter + 7.57 x 1.7
Weight of egg in gramo'37}) A1N38 Laudadio and
Tufarelli (2011) waz Uuganbayar et al. (2005) @ﬁmfu
At usausanmetnelaunanfiuinen 13
GOUINNH 20 BeATALTHA ieTnesdilsznanaanse
lasululdln Tnanisinsaedeldunslundazniag

Roche Basal,

wmmuﬁmmxﬁmﬁﬂi:nfaummmmhﬁu

(Individual fatty acid content: GLC) ANNAT YR

Lepage and Roy (1986)

5. mesmadasnwaandiaduaaslusy
lutaaiuganinereenImaaeg i LA
lalnlundazuinanaaas Tnagafulalndiuu
9 Wasseuiaemaans ANt ML FeEn
lilrifignimnfities 32 +4 sspnuaaiden svaznanu
0, 7 uaz 14 51 Weasuimunszaznarlunisfiy
Fneudn Wisieg1eredlliuasanuau 3 Wassandoe
neaedliFinmzian TBARS et denmninmss
MSALTNENA8AT  Spectrophotometrically MINAE
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ANTFONNMTRARLAzABNIWTRI LT LA

289 Buege and Aust (1978) was Yang et al. (2006)
AIuANTeY TBARS Tnelinsnuesnnnsgiuaiu
Windiureq malondialdehyde (MDA) uazuilanaliiag]
Tuvising mg MDAKg 284/92819muR 5289 Marshell
et al. (1994) wax Atchariya et al. (2011)

6. MAAATIZANNADA

findayadi i undinniAnAu s sou
(analysis of variance: ANOVA) BMHNLNUNITNAARN
LLuu@umugﬁaﬂLL@mﬁﬂuL%Uﬂmul,l,mnﬁmmlm?;ﬂ
sendngnieyalneis Duncan's
Range Test (DMRT) ANNATURY Steel and Torrie
(1992) Tl Tulsunsudniiagy Excel 1asHu 2007
AvunATed ARl lummagevT P<0.05

New  Multiple

o
NALLAZAIANTTU
1. WANSLEINANUSE Schizochytium  sp. lu
2 in laamsdeslauaslngus
NNIANEWANNTLETNANMINE Schizochytrium
sp. luanmslilafiszsiu 5, 10 waz 20 nfuseAlansy
wWheuwauiuemnsnguatuansansdes lfitsng
gaslnruzluerunslnle nudn nnsasuanvsne
Schizochytrium  sp. luanumslnlannszauliinase
ﬂﬁiﬂ@ﬂ1ﬁﬂiﬁﬂ{]ﬂlﬂﬁ§ﬂLLﬁx‘1 fele TsTuann waaw
394 ua=TlsFusan (P>0.05) Aauandlumensd 1

2. WANN9LEINANUGE Schizochytrium  sp. 11
2SN L ARENITAUSNITHAR
NTANEEANTIAT NI Schizochytrium
sp. Twawnslilafiszdy 5, 10 uay 20 n3usaAlaniy
WRELINILALEMNINGNAILANARANITOULNTUAR
gaqlild wudn 1Al A lAFun a3 nansne
Schizochytrium  sp. TuamnsynszAuliinasie
aussIuENINARAe tviinvledlaieas wlesiFudnig
Teisiadi uaald uay Usy@vannnisulasannadly
4 1
(P>0.05) Aauandlumnad 2 aNHANNINARBIATIL

AlanFunliuansaiusendnangunnaas

uaps liiuINgE@sNa MY Schizochytrium sp. i
mmﬁﬁiﬂsﬂﬁdwmm sUUNINARTATIN
Lu'ﬂm’]mﬂmil,@iu@’]m’m Schizochytrium sp. 3A1
mﬂmmmmﬂumﬂ‘%‘ﬂumﬂmmmmmmu
sANDNNTLETNAMINY Schizochytrium sp. lWaung
Inlannszavlsifinasiansdenlfivsngaesinauslu
@W‘MWSVLHVL‘IJ (P>0.05) AaAARAINIL NNHZIWIJUAY AUz
(2556) wmmammummw Schizochytrium  sp. 1/1
52610, 0.5, 0.75 uax 1 wefidud luswnslilang
‘]JZ\]’]EIEII/W')L‘ﬂuW”uﬂWu WU NNguNNIMAResHiEung
nsnuld wWesiduiuandan waz Used@nsninnng
waenenadluld 1 Alansuitlduansnaii (P>0.05)
wananilfailanuanaauisefiinimeansisiy
@918l Schizochytrium sp. Tuevnsdndriinay 1w
Uanfiagu fefinunsn uay neesendusdiu qaeimn

Table 1 The effect of dietary Schizochytrium sp. supplementation on apparent nutrient digestibility of laying

hens

apparent nutrient  level of Schizochytrium sp. supplementation in diets (g/kg)

digestibility (%) 0 5 10 20 SEM - Prvalue
dry matter 86.38 87.00 86.48 86.11 0.34 0.06
crude fiber 44.20 46.31 48.52 42.33 1.41 0.11
ether extract 88.91 90.02 90.84 87.89 0.64 0.43
gross energy 77.36 77.31 77.15 79.05 1.03 0.36
crude protein 84.20 86.31 88.52 82.33 0.78 0.10
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LAZATLY (2556) TANIN19L83NE U8
Schizochytrium sp. lugpsamstlantiagu s 0, 2.5,
5.0 ua 7.5 wleifud wudnuafiad 1 Fuenmsiady
@318l Schizochytrium sp. ¥4 3 sedURAntiviing
ﬁLﬁufu'ggqndqﬂ@:umuQu (P<0.05) LAENTLATH
@ mane Schizochytrium sp. 7.5 \aiifus asnasia
muﬁuﬁmmﬂwm’%tylﬁu‘ﬂmﬁﬂﬁu@;\mdﬁﬂq“mmu
(P<0.05) WNWANSWEIN Schizochytrium sp. YNTLAL
Tuamstantiagulifinasietlsz@vsnmnisliains
(P>0.05) daunanismaaadlufisinunsuinanisidia
@318l Schizochytrium sp. ﬁizoﬁ’mgq An 0, 2.5, 5.0,
7.5 uaz 10 wedidus lugnaamns wudfeinuns

NAFURMNTIETNEMIE Schizochytrium sp. 7.5 WA

10 wlafiius deuasian iuanIINIaRI LR Inse
FugandnguAILAN (P<0.05) ust lddAaauLaNsg
Audufisfinunsulifuaiuisiasuainsae
Schizochytrium sp. 2.5 uaz 5 \aiidus (P>0.05)
(ay@sn] uaTATUE, 2556) UANAINUIINNANINAADA
989 Mordenti et al. (2010) NlFNIN1INARRAULTN
@198l Schizochytrium sp. TWENMNINIZFNE WLN
nezsnef lEFueNnEENaINe Schizochytrium sp.

o 1 a o a a v Oaj v aaa
4 nFusedlaniu AArdFununisiuls dwminddas
wuingnd lduansieiuiungueaauax (P>0.05) us
nezsnef lEFuaNnEENaINe Schizochytrium sp.

o i a o a a 9 Aa
4 nfusenlaniu Ausz@ninnnisldanmsfanan
NQNAILIAN (P<0.05)

Table 2 The effect of dietary Schizochytrium sp. supplementation on productive performance of laying hens

productive level of Schizochytrium sp. supplementation in diets (g/kg)
performance 0 5 10 20 SEM Prvalue
hen day production %
period 1 82.72 82.39 82.47 83.13 0.74 0.98
period 2 94.82 94.00 93.00 94.07 0.73 0.85
period 3 93.40 95.02 91.88 92.59 0.48 0.20
overall 90.31 90.47 89.12 89.90 0.40 0.64
average egg weight (g)
period 1 59.47 59.96 59.79 59.27 0.24 0.22
period 2 59.12 60.36 60.02 59.56 0.31 0.55
period 3 59.72 60.66 63.88 60.06 1.63 0.41
overall 58.77 60.33 62.23 59.63 0.61 0.29
egg mass (g)
period 1 47.53 49.40 49.31 49.27 0.42 0.37
period 2 56.04 60.36 60.02 59.56 0.53 0.93
period 3 56.38 56.61 56.84 55.60 1.73 0.80
overall 53.32 53.92 55.00 53.63 0.79 0.88
feed conversion ratio (g of feed/g of egg mass)
period 1 2.31 2.22 2.23 2.23 0.05 0.93
period 2 1.96 1.94 1.97 1.96 0.05 0.85
period 3 1.95 1.98 2.03 1.98 0.05 0.31
overall 2.08 2.05 2.08 2.06 0.05 0.78
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3. WAN1TLAINANUSE Schizochytium  sp. lu
s i lRanumMwnismManwaadldla
NNIANNANTET AN Schizochytrium
sp. Tawnslilafiassy 5, 10 uay 20 nFuseaAlaniy
WAL UL MIINGNAILANAR AININTNN
nraninzealdld wudanasaTua e
Schizochytrium sp. NnszAuluansinlannszavly
fuasiennnmnismanneeslali Ao wiiniien
14 fminlduns dwinlaens prugesedldeng fn
Haugh unit waz Anuvulaentd (P>0.05) Aeuana
TupnsneTl 3 ganAdeITLNNIMAABITRY Lemahieu of
al. (2013) AlEnnaeadu micro algae 4 THA A9
Phaeodactylum, Nannochloropsis,
Chorella Tamslila wudnlddanasionnininmia
Aeanaedlalilugnu sminla dminuaents

Isochrysis WAy

dweinlaena dminlauns wazaanumlaantd
(P>0.05) @apA&esnL Tallarico et al. (2013) ﬁiﬂmm
9N19L&TH Heterotrophic microalgae fisvsy 2
wefifus lidanaserinuinlaln (P>0.05) Anvianns
BB Heterotrophic microalgae ﬁﬁizﬁu DHA Tu
szsugeiuazaniulidinadenananldveslild
(P>0.05) (Cahaldora et al., 2005; Cheng et al., 2004)
yananianmsideiiavdanalidnnisidugivine
Schizochytrium sp. a3 ln T aReANAZLULET R4
LAY sl UAIIARIeALUNITIATNRAINT Y
Schizochytrium  sp. A LL@mﬂuﬁﬂﬁ"N‘ﬁl 3 Lﬁmmﬂ
A3 Schizochytrium  sp. {59A3RT) Aa ANFLIN-
uﬂﬂﬁﬁ'ﬁ@mmuﬂﬁ'lum?ﬁm@%@%mx (Parpinello et
2006; Fraeye et 2012) lpannaudan
Heterotrophic microalgae danaAan NI RN ITad
AFlsnuesFazanluldunadioe (Fredriksson et al.,
2006; Bruneel I
A0ARKaTLLATIaUTN TN LA NdTL micro
algae i@ uadluevnsazdesanansuAAILLA
ya9lluasulsiunseiusEAy micro algae ﬁLﬁﬁJf‘L&
(P<0.05) (Bruneel et al., 2013) Iaainnaid@3a micro
algae Tusza 5, 10 uax 20 ilafidust fuasanisiia
AAZLLLAT29 1 WA 29NDIANANNATN (lightness:

al., al.,

et al,

2013) TINANIINARDIATIL
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L*) ANAWA4 (redness: a) WAL ANALASY (yellowness:

b) a8<laiag (P<0.05) (Fredriksson et al., 2006
Lemahieu et al., 2013; Bruneel et al., 2013)
4. WAN9LEINEUS8 Schizochytium  sp. U

a9 ln lseasAlsenaunsalasiululduns
NIANEEANTIETNAMINY Schizochytrium
sp. Tuawns Tilafis¥a 5, 10 uay 20 nsuseAlansy
wWrauiauiuemnsnguacuanseasfilsznaunsa
lafululguas wudnllalungaitlifuenmnsiaia
aming Schizochytrium sp. NNsEAURszALINIAl3TY
Audn (saturated fatty acid, SFA) neelasiuliansn
lﬁ\'ilﬁlm (monounsaturated fatty acid, MUFA) Tulal
LLmhiLLmnﬁmr’fuﬁuiﬁiﬁi’oﬁ%’ummimjumuqu
(P>0.05) wanudNlAld7 1 Fua1nsLaduansng
Schizochytrium sp. Wszu HazsunealaTuladus
PUFA) way

chain

Tediau (polyunsaturated fatty acid,

nanlasiulaidui @ auanseng (long
polyunsaturated fatty acid, LC-PUFA) lulaumsganan
AR lsFuewanguaLaueteihltd fyneada
(P<0.05) Fauanslumnaned 4 mnfiansainAinae
2371 PUFA waz nemlasdu LC-PUFA usaztdin wud
197 185 uanvnBuaming Schizochytium sp. 7
syau 2 wlafidus JA0 linolenic acid (C18:3n3) Tuld
unsgenn IR lEFuemenguAILIAN (P<0.05) uaz
ALA (C18:2n6),
arachidonic acid (C20:4n6), eicosapentanoic acid:
EPA (C20:5n3), DHA
(C22:6n3), docosapentaenoic acid: DPA (C22:5) it
Taupagandnlnlafi i Fuemnsnguasupuuanseiu

A1 alpha-inolenic  acid:

docosahexaenoic  acid:

@fjﬁqﬁﬁﬂzﬁﬁﬁm&léqmmaﬁ (P<0.01) TaerlA 171450
NN9LETNANUTNY Schizochytrium  sp. Tupunslnldn
s2AU 5, 10 waz 20 ninsenlanfuiiszAuand ALA,
EPA, DHA, uay DPA luliusaiiisidumlsdumsasio
TLAUNTETUNTETNAININE Schizochytrium sp.‘171|
Lﬁﬁvﬂummi Lﬁmmﬂmwém Schizochytrium  sp.
fiBunnunnladuswiluazanedunn doiudelils
15uamsne Schizochytrium sp. Adinnsazanlasi
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Table 3 The effect of dietary Schizochytrium sp. supplementation on egg quality of laying hens

level of Schizochytrium sp. supplementation in diets (g/kg)

egg quality 0 5 10 20 SEM P-value
whole egg weight ()
period 1 57.14 58.69 58.97 57.84 0.37 0.34
period 2 60.01 59.70 60.76 59.96 0.46 0.85
period 3 60.76 60.56 60.81 59.59 0.25 0.32
overall 59.30 59.65 60.18 59.13 0.31 0.66
shell weight (g)
period 1 7.66 7.40 7.64 7.41 0.05 0.23
period 2 8.03 7.81 7.91 7.89 0.01 0.08
period 3 7.89 7.79 8.08 7.91 0.06 0.40
overall 7.86 7.67 7.88 7.74 0.04 0.27
yolk weight (g)
period 1 15.01 15.12 15.73 15.10 0.10 0.09
period 2 15.55 15.41 15.98 15.55 0.08 0.12
period 3 15.94 15.89 16.00 15.43 0.09 0.17
overall 15.50 15.48 15.91 15.36 0.07 0.11
albumen weight (g)
period 1 34.48 36.17 35.59 35.33 0.26 0.22
period 2 36.34 35.84 36.86 36.52 0.45 0.87
period 3 34.60 34.44 34.43 34.00 0.27 0.85
overall 35.14 35.48 35.63 35.27 0.22 0.85
albumen height (mm)
period 1 10.11 10.26 9.80 10.28 0.12 0.50
period 2 9.11 9.38 8.86 9.11 0.17 0.26
period 3 11.07 11.14 11.31 11.24 0.23 0.98
overall 10.35 10.26 9.99 10.21 0.13 0.80
haugh unit
period 1 99.51 99.81 99.70 98.07 0.50 0.98
period 2 96.35 94.37 94.79 93.85 0.48 0.34
period 3 98.62 98.57 97.08 99.11 1.03 0.90
overall 99.16 99.25 98.86 99.01 0.51 0.99
egg yolk color score
period 1 12.11° 12.48% 12.67° 12.63° 0.06 0.03
period 2 12.09° 12.39%° 12.48° 12.61° 0.05 0.04
period 3 11.86 11.95 11.98 11.43 0.70 0.07
overall 12.02° 12.27° 12.37° 12.23% 0.04 0.04
egg shell thickness (mm)
period 1 0.33 0.34 0.34 0.33 0.0 0.23
period 2 0.35 0.35 0.35 0.36 0.01 0.60
period 3 0.33 0.36 0.36 0.36 0.0 0.45
overall 0.34 0.35 0.35 0.35 0.0 0.48
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Table 4 The effect of dietary Schizochytrium sp. supplementation on fatty acid composition of egg

fatty acid composition of

level of Schizochytrium sp. supplementation in diets (g/kg)

SEM P-value
egg (g/100 g total fat) 0 5 10 20
Myristic acid (C14:0) 0.47° 0.67° 0.69° 0.76" 0.010 0.010
Palmitic acid (C16:0) 29.81 28.19 29.72 29.92 0.424 0.982
Margaric acid (C17:0) 0.15 0.16 0.16 0.17 0.003 0.588
Stearic acid (C18:0) 6.87 7.07 7.07 7.43 0.100 0.387
total SFA' 37.90 38.42 38.67 38.76 0.536 0.699
Myristoleic acid (C14:1) 0.11° 0.16° 0.18° 0.19° 0.003 0.020
Palmitoleic acid (C16:1n7) 3.22%¢ 3.18° 3.55° 411" 0051 0.003
Oleic acid (C18:1n9) 46.62 44.99 44.25 44.85 0.665 0.789
Eicosenoic acid (C20:1n9) 0.15° 0.16%° 0.17% 0.18" 0.003 0.002
total MUFA? 50.16 48.28 48.45 47.68 0.720 0.171
Linoleic acid (C18:2n6) 9.82° 10.86° 10.30%° 10.17%° 0.152 0.013
GLA (C18:3n6) 0.08° 0.07° 0.07° 0.09" 0.002 0.010
Linolenic acid (C18:3n3) 0.13° 0.16° 0.18" 0.18" 0.003 0.004
(C20:2n6) 0.07° 0.10" 0.10* 0.11% 0.002 0.010
DGLA (C20:3n6) 0.06° 0.09" 1.00" 1.00" 0.002 0.008
Arachidonic acid b c 5 A
(©20:406) 0.83 0.95 1.14 1.38 0.015 0.004
4an
Eicosapentanoic acid: b c 5 A
EPA (C205n3) 0.03 0.04 0.06 0.09 0.001 0.001
on
Docosahexaenoic acid: b c B A 0.009
DA (C22:6n3) 1.62 2.67 3.05 4.50 0.044
on

DPA (C22:5) 0.07° 0.10° 0.11° 0.14" 0.002 0.010
total PUFA® 13.99" 15.44° 15.85° 16.66° 0.216 0.045
total n3* 1.88° 2.87¢ 3.29° 4.76" 0.367 0.010
total n6” 12.03 12.87 12.06 11.76 0.123 0.287
n3/n6 ratio 0.16" 0.23° 0.27% 0.41° 0.002 0.005

a,b,c

Mean the significant difference among the same row (P<0.05),

A% Mean the significant difference among the same

row (P < 0.01), ' SFA = Saturated fatty acids, *MUFA = Monounsaturated fatty acid, *PUFA = Polyunsaturated fatty acid, “n3

= Total omega 3 fatty acid, °n6 = Total omega 6 fatty acid

agflasiuazgneloadion pancreatic lipase liuanswlu
naeseauaznInleiu AINtWINAIIe9RALATNIA
losfuaiiosing o) gedudiumiiaan lEanudaag
9 a rdy 1 ! !
fumavilasnaalsfaunnTuduazazgnaugalily
wadsne 9 Taedl  chylomicrons  1Hlusiann @9

) o @ , A A do g9
Chylomicrons qpilu lipoprotein  TUANUINNIUUIN
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“iadiivelia Metabolism seli] (Wall wazAnLE, 2543)
fetnAugaansenunsidndnaiiasing 7 azgnasiy
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me‘mmﬂmﬁq@'@ﬂumm:ﬁﬁqéﬂum’%mLﬁu‘ﬂmiu
wadld fariinmaaesnisd aaiunaiiAewineamy
HaBuasluawnsdndasinliiinsasaalasiluly
uadlutBanaufisie
TaellalAannlnleRlEsue @y micro
algae  7iRnselasiu PUFA uay nemlasiy  LC-PUFA
avanerguiniinazaunnladugapdngndaiuiy
lailEsusinflantuenvns (Melzzi et al, 2001)
Herber and Van Elswyk (1996) ldneaasadsy
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n3-LC-PUFA Tulaiupsgendnnguacunn (P<0.05) us
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WU LR UaMNINGNAILANGBLAT HINTNEBNT
wdureslasiululalnfd unnnfuinela iy
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Table 5 The effect of dietary Schizochytrium sp. supplementation on TBARS content in egg

level of Schizochytrium sp.

supplementation in diets (g/kg)

TBARs (mg MDA/kg)

SEM P-value

5 10 20
0 day 0.33 0.23 0.22 0.30 0.05 0.81
7 day 6.68 6.61 6.46 6.26 0.06 0.17
14 day 10.60 9.51 9.28 9.41 0.18 0.11
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microalgae danafan TANUTNNe9A T s UM

gvanluliunadas (Fredriksson et al., 2006; Bruneel
et al., 2013)
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