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2% ngueIsUNAEsuiliAdlolnd 0.25% uagnquemisunfasuiudinguau 0.05% Jeeiian
veaes 8 dai wuth nduiladuwadiad fhiuinlufieny 36-37, 38-39 uar 32-39 dakunniian
(p<0.05) lulAfiony 34-35 dUnii nguiliaTuwaddaiuaznguiladuindlelnd axfiviinaemsifu
sefunnIngudue (p<0.05) wagdszansnmnisldemsafaalunduiildsuiwaddaniiony 36-37
FUnidsfidrAnianguaiunu 5.94% uazilony 38-39 dUa (p=0.081) Uszansnmnisldems
fuwlugeniinguduq Ansenginuazaugslduniileny 34-35, 36-37, 38-39 wag 32-39 dUnvi
Tunguiaduinadlelndazgefigauazunnsiisninngudusgnafidodfny (p<0.05) MaaSuiwaddasiuay
Thedlelndvinliilldvuelvgunnningudug (p<0.05) maaduwaddadluomsinlyazdioiiu
dwiinliuazdszavsnmmsldowns maduiandlelnduzdieusuugnmnmldom maasueadda
wazindle vl ldsunulvunelngfiatu
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EFFECTS OF SUPPLEMENTING YEAST AND YEAST PRODUCTS AS FEED ADDITIVES IN
LAYER DIETS ON PRODUCTIVE PERFORMANCE AND EGG QUALITY TRAITS

Srinoy Chumkam" Orapint Jintasaporn®

Abstract

Yeast and yeast products are rich in nutrients and nutraceuticals. They can be used in
improving egg production and egg quality as a consequence. The aim of this study was to
investigate the effect of supplementing yeast and yeast products as feed additives in layer diets
on performance and egg traits. A total of 250 commercial laying hens, aged 32 weeks, were
randomly distributed in completely randomized design. The hens were distributed into 5
treatments. The experimental treatments were basal diets, basal diets supplemented with
5.0% whole cell yeast, basal diets supplemented with 2.0% autolyzed yeast, basal diets
supplemented with 0.25 % nucleotide, and basal diets supplemented with 0.05% beta-glucan.
The treatments lasted for 8 weeks. The resulted showed that those supplemented with whole
cell yeast increased most of the egg weight (p<0.05) during 36-37, 38-39 and 32-39 weeks old.
The feed intake of layer in treatments of whole cell yeast and nucleotide supplementation was
significantly higher (p<0.05) than other treatments during 34-35 weeks old. The better (p<0.05)
feed efficiency ratio was founded in those fed with whole cell yeast during 36-37 weeks old,
which was 5.94 % lower than that of the control group. . This value tended to be better than
the other treatments (p=0.081) during 38-39 weeks old. Nucleotide supplementation
significantly exhibited the highest value (p<0.05) of Haugh unit score and albumen hight during
34-35, 36-37, 38-39 and 32-39 weeks old. Supplementing yeast and nucleotide contributed to
a larger egg size compared to those without supplementation (p<0.05). Supplementing the diets
with whole cell yeast was beneficial for increasing egg weight and improving feed conversion
ratio. Supplementing nucleotide in laying diet improving albumen quality. Supplementing both

whole cell yeast and nucleotide in layer diet increased the number of larged-size eggs.
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gnamnssumaedlilivessunalneisnmnisueedufisdunnd Wl we. 2562 S
wilAlgUsena 49.5 drui Snandale 14,996 Sruesmazlud we. 2563 srwunallnlgavfiadu
50 &1usn fwandsle 15,148 umles nandnildifeunmmeldifionsuslaanslulssme il
\esanlafinuamadavuinsguazfuumasemsiusiudifisngn Taolul wa. 2556 80
nsuilnaldlivesaulnsagi 204 sles/au/Ad) uasifintudy 221 vedlud w.a. 2562 (nowduaiuuay
fimuUadng, 2563) fesnsinsnisuslaaiidiniu uaznslianuddgiunisuslanemsiile
GUAM uumansiiunandnuazaunmliiioannismndsuessuazansiadl fonisideningdu
onsdaififinunndniensldmaaiuiifinuantBdaaiilidn M sasgdulaia Tguainuduss
wagdunlsaldd ileannisldasufFuy Jadudeidni

B ugdunsdusznousmensnezdluulng anslulewnsn nsndirdda wuleduazlauvenes
(Hassan, 2011) waddasdlaannisvsin iusiu a5% lusu 2.4% 1Hele 1.7% dnseeziluiisniy
Tn&iAsiunindandes uenanintuvadvesdaidssznaufenguau wniluledlnugaailsd (MOS)
fefnmautinsziunlifumuresdnd davrinmsigreadelseluszuumaiuemslasainsady
fulusAuiiRandavadvesiuaiiGedinelviAnlsn (giy duls, 2559) sennaniadnanmslidadidu
osfUsneuiaduluonmsdniiditnmamisomstazamuamandslasumans (Nutraceuticals)
faduaznanfamiondainldluensdnifinansgunuuldun wadfad ifdin (Active yeast) aglfifle
\JuansiesuTaue waddadiiane (nactive yeast) T duunadusfiusaign Badwadunn (Autolyzed
yeast) L JuLwadBaniigndesaaisisiouleildiiuanaiugdduiulsn Badainvonndeiily
gnamnssunuasaunsaliiluemsdadld insedlusfuluesduszsnou 27-29% (Ali, 2004) uay
fadanveandofitanlssnugaamnssuthanasilusiu 30% (Sharif et al, 2012) finsnowiludl
319U (Rameshwari & Karthikeyan, 2005) fhaalelng (Nucleotide) \uansannaindadaindiuves
lalananaduiiusznoudeiandlelnduaznsnesfiluinlfifuarsaduemsdniifinunmgaiie
nszfunfiduiunazfinrmanysaiveswisdldidnlaefiunnugewediala (Wu et al, 2018)  wifs
waddadiduamsatmandadiamzdniifuniuged Usznousousuuuledlnuennilsd i
nguaw (Beta-glucane) uazvizalalodlnuaanlsd InauaudRlunsnszdugiuiy wazawsaduansws
lulofasaiuisfinuidoannslifadlunisdaaiuninasguesiald ieTnguszasdfiuansstu
Zhang et al. (2020) nui mMswasuwasdsasfiadisluomisiieduasiasuduglusedu 3.0 nfu/
Alan3u shlssasnslaiintu 13.0-13.5% dndnlddiuiy 11.2-13.6% Ysanaemnsinuhwdnld
1 Alan3y. anas 9.3-11.0% ludUasidi 5, 6, 7 uas 8 fuaqmimaamﬁéLﬁ&JUﬁ'UﬂajumU@u (p<0.05)
wanaun nlliunnsinaiu (p>0.05) yenniguiumsieuresevleilaluvdudu (Chymotrypsin)
wazueanezluiad (Ql-amylase) 54.8-62.5% LLazLﬁummauyia}uamﬁﬂﬁﬂé’ NANIINAADIAINGT?
Tnudaiu Hameed et al. (2019) faSaluewnsuslliiiony 40-50 dUawidisesu 0.29% vilsiudnle
N ﬁlmﬁﬂiﬁjmaLLazmaaﬂgﬁmqqﬂdmdmmmm (p<0.05) wimnuvudenlvanasmuszdudand
Winguluemns (p<0.05) Hashmi et al. (2006) WuinUSnaemsiinu Yo fifiuuazdssansam
nslformavedinidofldsuiadias 1 % luswnsliumndsanngueuay ikdosnsydiures
nMsiaduBaiidvinliiusinausuuuledlnusanilsdfidin dunaiaiuindlelndluomsasiin



20 | U1 16 atUN 1 (@ATIAN - WU W.A. 2564) FiEtioy fuM uar asiwYl JumanIng

T dugiiduiuvesgnlaldfutatufistufseduiiansadulsaldidninguitliaiuiondlolng
1 &Unn9t (Wu et al,, 2018) ausias teusiile uazgvaned g3uenadass (2559) suansainainui
wadBadluennsansiisedusneg wudl Usinae sy nsnsia3aduln uazUseansninnisld
omsliluanseiu (p>0.05) Gsaenndosfugassdl uauniqu uazaney (2555) Mlasuasaradad
srufvduyduluemnsfedunilulefanuilifinaseusunuemsiidu nandnld Snsnisivaey
ol dulinazsziuinasuladadlodludsuveslilifiony 36 #Uasi us Ding et al. (2019)
waz Park et al. (2008) WuIMSLETULUAINGLANIINTAMINlERTINTRTEYAUL Useansannisld
0113 uazAuLusweadonlufiutu amugmedialafiniy dualugadurieniduuslonivay
nsugiaumu. viliauisoannislidansujtugluemsdnila
frfunaasuBaduazninfasinnfasiafuunmmidumaiunendauazamniwande
mndnd  ielildnananiinouaussarudesnmsvesiuilan meiduedsil Tl inguszasdiiiofinu
nsliaduasndnsninndadfainuaudivomadulsslonirednfmeiulunadedlils

IUILEIAYaINITITY
Wiefinwnan1seRudaduasnansiaianndadluomnsiiluseaussanwmsndnuasnuninly

WatunIY

WHUNTTNARDY

TaukuMIRaesUUdNanysal Tnefinduvnaesdisdl 1) nduensund 2) nguewnsUnd
weiSnadgan (inactive whole cell yeast) 5% 3) nguewnsunfiasudadiivadunn 2% 4) ndue1ms
Unfiaduiiaedlelng 0.25% uas 5) nguownsUnfaiuiinguau 0.05% Balunisvaaesiidudasd
mnlssugeamnssathaa Aflusiu 31.00% luifu 4.00% Bels 020% uwazidn18.00% T
1ATIEINLTT AOAC (2000)

dninaasiuazn1sianis

THusllilvgnuaumisnsiiuglstuusififieny 32 dUami duusilidiuau 250 # uvadu
5 naw nduaz 5 9 91y 10 i nasedlulsadeullifidussunia muquqmwgﬁimamss:ﬁma“umﬁw
(Evaporative cooling system) ﬁqmmﬁ 28+1 pernwaidea lnldsuthuazemsegradiud Mewnsla
TvdnFamensdnfiifiusiu 17.52% lufu 3.44% 1Bele 7.53% uazidh 9.56% lagAiseviniuis
AOAC (2000)

nsiiudayauan1sInTIz

szeznalunIaaed 8 dUami wusnsiivfeyamudnengudlidu 4 939 9y 14 Tu
\RudeyauinaemnsituntsengilemuBnaemsifusedy uazUszdvamnislienns v
foyasruanly dndnls uazdpunalanniu omdnmnisliteusiliidin dwinluiads Wesidus
luwstasmun Tufugrievonsiastuey ulisou 3 vieswemndn Wemamamily Taemeaa
s nzvadly (Pesti et al, 2005) donsassltlutiinde AANTTIINEANTY 11U 12 Seiu
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1N 1.060 f9 1.104 lasusiazsziusiAninety 0,004 ieUsziiuaunimidenly weigengin
(Haugh unit) (Roush, 1981) "’memwm"mLLasmmqﬂ"lﬂJLLmLﬁamﬁﬁuﬁlﬁdLLm TndluunsiiennAgud
(Yolk color fan) Aflmazuuy 1-15 Faiwinlduns dwinlden dmdndents Weweddusives
drutsznauls Sannamunddents 3 sums fiusanansls duthu wassuuadleeldlalasives
AnsuTnAurUIRIlA

YamerianeuuUsUsIU (Analysis of variance, ANOVA) wazilSeuidisuaadese3s Duncan’s
New Multiple Range Test (DMRT) lagldlusunsumauianes

Nan133IvBuazafUTIENa
FUTIANINNTHER
NANT99 1 nud sesinstaveswailiieny 32-33 dlanilunguiliaiuwadganiingeiign

q
=

(97.53%) unnsnsannaudustnasiuddyynaaia (p<0.05) waziiony 36-37 damifiuunltudioss
Snansldgeniingudu 1 (p=0.096) Futiuinlafleny 36-37, 38-39 uax 32-39 dUaAlunguillazu
wadsasimiin (58.50, 59.03 waw 58.39 NSuAUEIU) wnnINgudu 9 uannsegnadidudidgma
A (p<0.05) usldunndsannguilldsuemsiaiuiiandlolng lnefldmidnldunninguaiugy
2.38, 2.50 Uay 2.6% fleny 36-37, 38-39 waw32-39 danvi mudisy Tunduiiléfuisadfaduazngs
Alssuianalelnd wuih UTinemsiinusieTusnnninngudu 4 (p<0.05) flony 34-35 dawi s
iumnsnsfungumunuuaznauilésudadisadunn uaziivszavsnmnsldemsaigalunguildu
wadfadieny 36-37 dUawilagldomns 1.90 Alandudenislilathvein 1 Alanfu Fehningy
muAL 5.94% uiliupnssfunguildsudadivadunnuazianalelng wazilony 38-39 dUanii
fuunliiy (p=0.081) Fuvszansamnsldomsiniingudu 9 wililewnwadtadusznoudne
fwadialusiu lusfu wazansemnsdu q wesniusadfaddaiuasgauay wululedlnuganlsd
wazlafiu Faduuvadusfiunasdnaandilunisnszduagdidumiu Al (2004) 51891171 Badainues
widodislugraminssuinumsaedlusiiu 27-29% uay Sharif et al. (2012) nud1 Basanveamieiisnn
Tssnugpamnssmanzilusiutssanu 30% dnsesilufisniu uaaiou vioaveda nquauuay
wunuu Wudu (Rameshwari & Karthikeyan, 2005) nguau wazwuululedlnuganilsd dauauds
nszdugiiuniuresdnd dnrnensieigresdelsalussuumaiuemslaganunsaduiulusiu
vl awadiindendninsedunisvatansiilitosiunasidauueiisefineliAnlse (gvie
Auls, 2559) T UTUUTANTINNINNITHEALAZYTAUMIUTDITINY duaSuimunsveadodey
wiwioszuumaiumela wesndulemaiuemainaliarugeedialadiutu dmaliszansam
nsgafuresoImMsity uenanidduaiumafiuiugdundsfiiudsslesiioilfaunmues
izuumuaummﬁ&aﬁu (Zhang et al., 2020; Wu et al,, 2018; Ding et al., 2019 wag Park et al,,
2008) nauildsvemaaiuwadiadlumnnaesdaisnsnsligeuardminlnifintu uasifilunn
P8 gaUNUANIUANA e TiTd Ay Rausieny 36-37 dUai wagUsrAndamnisliensid
winluagdninngudu 9 wuiu Jsaenadestu Firman et al. (2013) wuldsisiieny 18 dUn9i
Alasuommsasuwaaas (nactive) isysu 0.062%, 0.125% uaz 0.25% SlUszansnmmsldonns
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AndinguaruAy lulinnuuanstswensiasudadigaduan 2% lun1snaasiunguatuay wuaw
losnUsinaiiaSuldiisanesianisnse muﬂumummwﬂ‘wamiﬂmwmimammm Fataudla
fiu Bolacali & Irak (2017) ‘W‘UﬂﬁLﬁillEJ?{G]lejaaLLmﬂiua’MﬁUﬂﬂiu‘Wﬂwiuﬂ‘U 2% ViliuszansaInng
1%9ﬂ‘1/1'13LLamJ'%mmmmiﬁﬁuﬁﬂdmajusu 9 og1litydAgyYNI9Ena

15197 1 9msnsha dudnly USunaenmnsnnu wazUseansninnisidenisg

ANIININ 21Y) NAUNAADY p-
msnanly  (FUan) value
1 2 3 4 5
dms1nsla 32-33 94.35" 97.53° 93,53 94.39° 9565  0.039
(%) +2.10 +1.05 +3.24 +1.38 +1.29
34-35 91.57 93.00 94.29 93.16 92.43  0.435
+3.62 +1.17 +1.68 +2.53 +1.20
36-37 91.00 94.71 93.14 91.25 90.43  0.096
+3.87 +2.40 +1.20 +2.68 +2.29
38-39 89.14 93.86 92.14 90.94 88.86  0.271
+4.47 +2.06 +1.96 +4.86 +5.17
32-39 91.52 94.78 93.28 92.44 91.84  0.106
+3.18 +1.29 +1.17 +2.13 +1.32
vhoinls 32-33 56.38 57.78 56.49 57.20 56.12  0.072
(n.) +1.10 +0.33 +1.05 +1.38 +0.43
34-35 56.83 58.29 57.24 57.60 56.61 0.112
+1.10 +0.49 +1.03 +1.49 +0.58
36-37 57.14° 58.50° 5731  57.84°°  5659°  0.030
+0.96 +0.40 +0.86 +1.22 +0.68
38-39 57.59° 59.03 57.38° 5844  57.44°  0.049
+0.68 +0.93 +0.86 +1.21 +1.01
32-39 56.99° 58.39° 57.10°  57.77*  56.69°  0.041
+0.92 +0.34 +0.91 +1.29 +0.62
USua 32-33 103.64  107.12 10538 10535  104.33  0.071
gsTiny +1.32 +2.57 +1.85 +1.11 +2.01
(n./@/¥) 34-35 103.74*° 105.44° 10435 104.70°  102.17°  0.053
+1.13 +1.64 +1.56 +1.94 +1.82
36-37 104.86 10538  105.11 10455 10453  0.944

+1.39 +2.08 +1.40 +2.16 +2.03
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d' L ! g £ ! ) d‘ﬂ a a v 1
A15199 1 895171580 dninly Usunaensnnu wagdseansamnisidenins (Gh))

ANIININ 21¢ NAUNAADY p-
Msuanly GIR) value
1 2 3 4 5
38-39  105.21 106.29 104.42 108.26 104.65  0.379
+0.61 +3.60 +2.79 +4.10 +4.19
32-39  104.36 106.06 104.81 105.71 103.92 0.317
+0.88 +1.86 +1.57 +2.17 +2.14
Usgandnm  32-33 1.61 1.57 1.64 1.61 1.60 0.123
UEIGRRIEY +0.03 +0.05 +0.03 +0.04 +0.6
34-35 2.00 1.95 1.93 1.95 1.95 0.661
+0.08 +0.06 +0.05 +0.08 +0.06
36-37 2.02° 1.90° 1.97%° 1.98%° 2.04° 0.021
+0.08 +0.06 +0.10 +0.06 +0.08
38-39 2.05 1.91 1.97 2.04 2.05 0.081
+0.10 +0.08 +0.07 +0.10 +0.07
32-39 1.92 1.83 1.88 1.90 1.91 0.130
+0.07 +0.05 +0.01 +0.06 +0.06

NUNBLUR) Anade+S.D,; *° Snusiidnetumusuiueudenuwansatueeefited fayn1ead (p<0.05)
ndunAaesil 1 0wTUNA nauvAResdl 2 ovnsUnRlaluiwadfad 5% nduneaedii 3 ewnsUnd
ieuBadindunn 2% nauvaaesi 4 ewnsunfieuiiedlelnd 0.25% uay nduvaassil 5 91
UnilaSuuinguau 0.05%

AnNlY

aunmlduazdulsznevvedliduandunsed 2 uay 3 Asengln wazAraugldun
ER Lﬁuﬁﬂﬁﬁwaﬂﬁaammwlﬂuldﬁmq 34-35, 36-37, 38-39 uay 32-39 dUa Iuiriﬂfjuﬁlé’i"ummi
iesuihndlelndezdiangaianuazuandnaannguiuessidoddylaeiiony 32-30 dawi  diAvg
onglnganinnaudue 4.15-6.26% wazanugdlivgeninngudug 7.07-12.58% veiliilosarn fed
Tolndagifeatosiuruiunsunueddy nmsasdrendsen iWulmeulesd nsadalusiu nsaSyuay
mavesTadidinadonss il anvauysalvewilduazsvuugifuiuvesdnd  vindd
piusmiaiTu uazane (2560) wuhnsiaduiandlelnd 1.5% luonsldideduuliuazdisdiulys
aussanwnsiadAulnuasdnvasmsganisiniavesdldidn mswsuiedlelndiiszdu 0.1% Tu
ownslaidertilisnmnsisyivingininguaiuauegisddoddaymnaada uivszansnimnisld
arvslaunnaneiu Welnfiaunaduty Ausssaniudeanas (Chiofalo et al, 2011) el
lewniiedlelvdduasunisduaseilusiulaennizaoanau (Zhang et al, 2008) Fatunsiasy
tndlelndlunsmaaesiitstaslunisadalusiuliun Jutliesenyfauasamiugsldvnganiy
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ﬂauau 9 Faaonndasiiu Lilbumn & Jensen (1984); Jensen et al. (1976) wa¢ Jensen et al. (1978)
‘vmammwmﬂwwmmmuﬂuaqmaamﬂamammsummiwﬂwﬂmmw"lfummﬂuu GRIVGRICP R
fsdumsnduanfivaveniinnaudusmeadienlinisden IuLLzﬂ,ﬂ‘mma 34-35 aﬂmmnauwlmiuaam
wadumn danalolng LLayLumﬂal,muummmmqmum mmmaummuLLmlmmﬂmqmﬂﬂaumaiu

FiEtioy fuM uar asiwYl JumanIng

\addad (p<0.05) whermmdenllsisanshaty Fieradenmsaiuaduandaosian
fad satausinguay shliudsdlidnudus Snseduardouusuboyuiad sty vilinis
andue M siiUsEAvBamaInTu Saunnsnafy Hameed et al. (2019) TaduBadluomausilifiens
40-50 dUnsiitszst 0.29% vilvmiinlauas daniinldenuasasenglnganiinguaiuau (p<0.05)
wimumunenldanasmusssugasmiiatuluenms (p<0.05) Fuhninlduns dmdnlduniuas
ihwindenlalunsvaassndailiuansnsfunsada enaiflesandrsorgueslinnaesiiunndiediy
uazsyAvTesBadiaiusaiy

M990 2 Agengiln anugeldv dvilliue dlduns Arrnuaidmng waranuuUdenty

ALY 218 NHUNARDY p-
(FUasi) value
1 2 3 4 5
gonyiln 32-33 82.41 83.40 81.91 85.20 80.58  0.175
+1.85 +3.31 +3.35 +2.24 +3.39
34-35 85.33° 83.96° 8334  86.74° 79.08°  0.028
+4.43 +3.37 +3.28 +3.20 +3.06
36-37 78.55" 81.08" 8332  86.95° 82.93°  0.016
+4.97 +1.84 +3.76 +3.31 +2.65
38-39 84.29°° 82.75°  79.38° 86.08° 82.06™  0.010
+2.32 +2.27 +3.22 +2.29 +3.06
32-39 82.65° 82.80° 81.99° 86.24° 81.16°  0.006
+2.38 +1.63 +1.59 +1.57 +2.30
AIEA 32-33 6.75 6.91 6.67 7.28 6.55  0.200
T +0.35 +0.50 +0.62 +0.41 +0.52
(3130.) 34-35 7.28° 7.13° 6.92°° 7.50° 6.24°  0.026
+0.69 +0.63 +0.53 +0.53 +0.49
36-37 6.25" 6.61° 6.92°° 7.52° 6.87°°  0.012
+0.63 +0.24 +0.63 +0.57 +0.34
38-39 7.16® 6.93%° 6.31° 7.42° 6.76>  0.006
+0.40 +0.25 +0.51 +0.44 +0.47
32-39 6.86" 6.90° 6.71° 7.43° 6.60°  0.006
+0.366 +0.29 +0.32 +0.29 +0.32




MsanTideuaziau Flaseainsal lunssususyuiugd auIngimansuazinalulad | 25

A19°99 2 Agenelin Awgdlueny dvillaues Flduas AiAuEEe warAuruWEenly
(%)

AnANWLY 918 NAUNAADY p-value
Gl
1 2 3 4 5
Avillanng 32-33 49.72 49.28 48.55 48.96 48.84 0.871
(%) +2.90 +1.26 +0.84 +0.62 +2.33
34-35 48.96 47.85 47.66 48.20 47.76 0.800
+1.56 +1.09 +2.11 +1.77 +2.42
36-37 4r.61 47.95 47.84 48.98 47.78 0.821
+1.71 +2.04 +1.96 +2.45 +1.60
38-39 46.72 46.33 46.39 45.82 47.16 0.893
+2.00 +2.14 +2.63 +1.78 +2.03
32-39 48.26 47.86 4r.61 47.99 47.88 0.834
+1.13 +0.47 +0.81 +0.87 +0.93
alauna 32-33 11.87 11.73 11.87 12.00 12.22 0.363
+0.38 +0.28 +0.18 +0.47 +0.45
34-35 12.13 12.13 12.20 12.13 12.20 0.997
+0.38 +0.65 +0.30 +0.18 +0.51
36-37 12.13 11.87 12.20 12.07 12.20 0.651
+0.55 +0.38 +0.38 +0.28 +0.30
38-39 12.33 12.06 12.53 12.20 12.33 0.605
+0.41 +0.68 +0.38 +0.51 +0.24
32-39 12.12 11.95 12.20 12.10 12.23 0.454
+0.29 +0.40 +0.16 +0.16 +0.16
ANA  32-33 1.087 1.090 1.088 1.090 1.087 0.466
g +0.003 +0.004 +0.002 +0.003 +0.004
34-35 1.085° 1.088" 1.090° 1.089° 1.089° 0.037
+0.015 +0.002 +0.003 +0.004 +0.002
36-37 1.087 1.089 1.089 1.087 1.089 0.444
+0.002 +0.003 +0.003 +0.003 +0.002
38-39 1.087 1.089 1.089 1.087 1.089 0.444
+0.002 +0.003 +0.003 +0.003 +0.002
32-39 1.087 1.089 1.089 1.088 1.089 0.142

+0.001 +0.001 +0.001 +0.001 +0.002
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M19199 2 Argenglin ANwgaluvny dvilliues Jlduas AAuEE e warAuruAenly
(si0)

auawly oy NHUNAADY p-value
(fUaw)
1 2 3 4 5
AUAUN 32-33 0.390 0.397 0.391 0.398 0.396 0.939
wWaenla +0.01 +0.02 +0.01 +0.02 +0.02
(331) 34-35 0.365 0.377 0.385 0.382 0.381 0.366
+0.01 +0.02 +0.01 +0.02 +0.01
36-37 0.370 0.378 0.367 0.371 0.367 0.482
+0.01 +0.02 +0.01 +0.02 +0.01
38-39 0.359 0.357 0.373 0.373 0.361 0.679
+0.02 +0.02 +0.02 +0.01 +0.02
32-39 0.371 0.377 0.379 0.381 0.376 0.468

+0.002 +0.015 +0.007 +0.002 +0.008

a,b,c

NUBLUR) ANRAYLS.D.; é’nmﬁ@mf“fumuLLmuauﬁmmLmﬂﬁmﬁ’uaﬂwﬁﬁaﬁﬁmmﬂaﬁa
(p<0.05) nguvinaesil 1 ewnsUNRA ngumaaesil 2 ewnsUnAaiuwaddad 5% naumnaedil 3
pnsUnAladuBadiiodunn 2% ngunaaesil 4 ovnsUndiady Taedlelnd 0.25% uay nguvpaes
7l 5 ewnsUnALaduiuinguay 0.05%

A15197 3 drnUsznauvedty

daudszneu  01g NJUNARDY p-value
vadli(%)  (Fa)

1 2 3 4 5
T 32-33 63.83 65.61 65.85 66.08 66.72 0.584
+5.82 +1.67 +1.19 +1.41 +0.41
34-35 65.97 65.33 65.72 66.32 64.90 0.363
+1.19 +1.52 +1.35 +0.63 +0.79
36-37 65.31 65.88 66.25 65.69 66.25 0.534
+1.25 +0.93 +0.83 +1.33 +0.64
38-39 66.13 65.49 65.10 67.14 65.03 0.534
+1.32 +0.75 +1.55 +4.13 +1.37
32-39 65.31 65.58 65.48 66.31 65.73 0.680

+1.72 +1.07 +0.86 +1.15 +0.35
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A15197 3 dudsenauradly (fe)

daulsenau a1 NHUNARDY p-value
vodld(%)  FUai)

1 2 3 4 5

laung 32-33 26.75 24.57 24.45 24.12 23.79 0.528
+6.09 +1.27 +1.04 +1.23 +0.48

34-35 24.74 24.86 24.36 2391 25.08 0.547
+1.15 +1.47 +1.24 +0.82 +1.01

36-37 24.99 24.23 24.83 24.64 24.03 0.463
+1.38 +0.78 +0.43 +1.11 +0.66

38-39 24.24 24.83 24.81 22.80 25.22 0.389
+1.08 +0.65 +1.81 +3.76 +1.30

32-39 25.18 24.62 24.61 23.86 24.53 0.463
+1.73 +0.79 +0.87 +1.04 +0.59

wWaenly 32-33 9.42 9.83 9.69 9.80 9.49 0.507
+0.30 +0.61 +0.28 +0.50 +0.44

34-35 9.29 9.80 9.93 9.77 10.02 0.056
+0.22 +0.19 +0.15 +0.64 +0.44

36-37 9.70 9.88 9.92 9.67 9.72 0.439
+0.27 +0.49 +0.44 +0.42 +0.18

38-39 9.63 9.67 10.10 10.06 9.74 0.754
+0.52 +0.40 +0.43 +0.53 +0.58

32-39 9.51 9.80 9.91 9.82 9.74 0.208
+0.23 +0.30 +0.19 +0.27 +0.31

UEWe ANRGe+S.D.; NaUNAaDI 1 219sUnA NaunAaesi 2 anmsunflasuwandans% nqu
Vnaedl 3 ensUnAidSuBadiaduan 2% nquveae 4 ennsundasuiiedlelnd 0.25% uax
nNauMAaesd 5 evsunAlasuANgUAN 0.05%

91NM5199 4 WU LL;J'"Lﬂ'ﬁmq 32-33, 36-37, 38-39 way 32-39 dUn Tumjuﬁm%wnaa‘
ﬁaﬁﬁaﬁ’mauﬁjmumimﬂmﬂﬂdmajuﬁ'u 1 egelitedAYN19Eda (p<0.05) lnsunninguAIuAY
59.85-95.93% uslalunansnsnnnguiiaiuinndlelnd fikdosnisadsadiusznaudeduidaued,
ysermssitaiiedlolndussniaadiad fasddyfenguauiasusuuuiifinadenisnssfugd
ATUNIUY mwuauyizﬁmmmﬂﬂﬁﬂé’sﬁﬂﬂiwiﬁmiﬂaaiﬁmaﬂﬂiﬁmﬁuﬁu (Hameed et al., 2019)
fhedlelndiduansneluwadBanililunsdunseilusiuuazansusenaudug Tuwad oN!
fauduiuslensaotminluazauale mmsﬁﬁiﬂiauqwzﬁﬂﬁé”mwmﬂfzil,l,amfmﬁﬂLﬁ'm%u
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mmwuaalﬂmyj%u (Sharif et al., 2012; Rameshwari & Karthikeyan, 2005; @¥ie fiuls, 2559; Zhang
et al,, 2020; Wu et al., 2018; Ding et al., 2019; Park et al.,, 2008; Shim et al., 2013)

A15199 4 wulianuunly

YUl 21¢ NHUNARDY p-value
GIR)
1 2 3 4 5
lvwalng 3233 17.46°  34.21° 23.08° 2496 1565 0.036
(%) +10.47  +5.81 +12.72 1061  £2.33
34-35 20.16 35.23 27.84 25.53 17.84 0.056
+9.54 +6.87 +8.32  £11.61  +8.96
36-37 34.63°  50.53° 36.90°  42.02°  30.60° 0.024
+12.36  +7.72 +519  £11.44  +6.85
38-39  36.36°  53.63° 36.76° 4429 3467 0.030
+10.66  +8.50 +04.43  +1047  +12.39
32-39  27.15°  43.40° 31.14°  3420" 2469 0.018
+9.88 +6.31 +7.19  £1031  +7.06
ldvuanans 32-33 55.80 50.06 50.44 52.50 55.23 0.669
(%) +4.91 +7.07 +12.55  +4.87 +6.24
34-35 65.03 55.97 54.99 60.70 67.17 0.296
+10.12  +7.80 +10.97  +1085  +12.04
36-37 45.97 35.71 44.40 41.51 46.78 0.231
+10.97  16.19 +7.43 +8.95 +5.84
38-39 43.79 33.98 37.49 38.57 46.32 0.278
+12.27  4.74 +13.77 584 +7.26
32-39 52.64 43.93 46.83 48.32 53.87 0.262
+8.97 +5.72 +10.28 +6.40 +6.16
TgvunaLan 32-33 26.74 15.74 26.48 22.55 29.12 0.158
(%) +8.28 +6.24 +10.00  +10.75  +6.92
34-35 14.81 8.80 17.17 13.75 14.98 0.274
+5.83 +3.96 +8.20 +6.19 +04.38
36-37 19.40 13.76 18.70 16.47 22.62 0.252
+5.95 +4.60 +9.07 +5.84 +3.89
38-39 19.85 12.39 25.75 17.15 19.00 0.246

+5.84 +5.87 +13.87 +7.52 +8.75
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A15197 4 Sulusurunly (sie)

YUl 21¢ NHUNARDY p-value
(&aih)
1 2 3 4 5
32-39 20.20 12.67 22.03 17.48 2143 0.208
+5.95 +3.86 +9.95 *£7.31 +4.78

B9 AadeS.D.; *° Snusiishetumuuuineuiinuusnaaiueg1sfitudfaynieada (p<0.05)
ndunAaesdl 1 01msUNRA nguvieaesdl 2 e nsUNAlERadBad 5% nauvaaesil 3 1nsUNA
\eSuTadileduan 2% ngunaaesil 4 ewnsunAaduinalelnd 0.25% uay nguMARBsdl 5 91M3
UnilaSuuinguau 0.05%

GRLY
nsiasuadgantuenslnlufisedu 5% axvibiiminlufistuiasUSudsesednsaimnis
Tdomsluvasiinsasuiindlolnafisedu 0.25% svgreusuussnuninlivn msasuwddadiag

msiasuiralelnanlaannmaitedvinlilaldaualngunnau

Joluauug
msiideyanTinseisununsdeddnlivuuuniuasuuuesuingdu 9 luemns

AnAnssuUsEnA
AIduveveuRmAnEInAlulagnsinnslinsatuayun1sinifewagesuiinse1ms
dndin AuzUsEus umINeeNYRsAEns NANITRULATIEINITIATIENDIMT NIARDY VYR UANM

o

U3tnilnsna aUTead lulewa e Tlvianueymsisidaduasnaniueiluniside

1aN&1581984
nosduasuLariawIAdnd. (2563). anrunisaluadndl 2563, Fudwan
http://extension.dld.go.th/th1/images/stories/63
Ayfansy szusiile, wazgnined 9iusnadassd. (2559). msldusslevdandadusadaiiowiia
UsganSamnsldomnslugnsvu. unwnens. 44(1), 35-42.
it n3esmiendy, sungy asvslnua, Ufna Tauds, waznsnua Udgns. (2560). nanisiasuda-
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30 | U 16 atui 1 (UNTIAN — L8 WA 2564) FiEtioy fuM uar asiwYl JumanIng

Ali, S. (2004). Lysine enrichment of distillery sludge, it biological evalution and
detoxification protential against aflatoxin B1. Ph. D. Thesis, University of
Agriculture, Faisalabad, Pakistan.

AOAC. (2000). Official method of analysis of association of official analytical chemists.
AOAC, Washington, DC.

Bolacali, M., & Irak, K. (2017). Effect of dietary yeast autolysate on performance, slaughter, and
carcass characteristics, as well as blood parameter, in quail of both genders. South
African Journal of Science. 47, 460-470.

Ding, B., Zheng, J., Wang, X., Zhang, L., Sun, D., Xing, Q., Pirone, A., & Fronte. B. (2019). Effects
of dietary yeast beta-1,3-1,6-glucan on growth performance, intestinal morphology
and chosen immunity parameters changes in Haidong chicks. Asian-Australas
Journal of Animal Science. 32, 1558-1564.

Chiofalo, B., Presti., V. L., Samoini, G., D’Alessandro, E., Chiofalo, V., & Luigi, L. (2011).
Nucleotides in broiler chicken diet: effect on breast muscles quality. Czech Journal
of Food Sciences. 29, 308-317.

Ding, B., Zheng, J., Wang, X., Zhang, L., Sun, D., Xing, Q., Pirone, A, & Fronte, B. (2019). Effects
of dietary yeast beta-1,3-1,6-glucan on growth performance, intestinal morphology
and chosen immunity parameters changes in Haidong chicks. Asian-Australas
Journal of Animal Science. 32, 1558-1564.

Firman, J.D., Moor, D., Broomhead, J. & Mclntyre, D. (2013). Effect of dietary inclusion of a
Saccharomyces cerevisiae fermentation product on performance and gut
characteristics of male turkeys to market weight. International Journal of Poultry
Science. 12, 141-143.

Hameed, R., Tahir, M., Khan, S. H., Ahmad, T., & J. Igbal. (2019). Effect of yeast
supplementation on production parameters, egg quality characteristics and crude
protein digestibility in hens. Advance in Life Sciences. 6, 147-151.

Hashmi, ., Pasha, T.N., Jabbar, M.A., Akarm, M., & Hashmi, A.S. (2006). Study of absorption of
yeast sludge against aflatoxins in broiler chick. Journal of Animal and Plant
Science. 16, 1-2.

Hassan, H. (2011). Antioxidant and immune stimulating activity of yeast (Saccharomyces
cerevisiae) autolysates. World Apply Science. 15, 1110-1119.

Jensen, L. S., Chang, C. H., & Maurice, D. V. (1976). Improvement in interior egg quality and
reduction in liver fat in hens fed brewers dried grains. Poultry Science. 55, 1841-
1847.

Jensen, L. S., Chang, C. H., & Wilson, S. P. (1978). Interior egg quality: Improvement by distillers
feeds and trace elements. Poultry Science. 57, 648-654.



MsanTideuaziau Flaseainsal lunssususyuiugd auingimansuazinalulad | 31

Lilburn, M. S., & Jensen, L. S. (1984). Evaluation of corn fermentation solubles as a feed
ingredient for laying hens. Poultry Science. 63, 542-547.

Park, KW., Rhee, A. R, Lee, I. Y., Kim, M. K., & Paik, I. K. (2008). Effect of various B—1,3—gtucan
supplements on the performance, blood parameter, small intestinal microflora and
immune response in laying hens. Korean Journal of Poultry Science. 35, 183-190.

Pesti, G. M., Bakalli, R. I, Driver, I. P., Ateneio, A., & Foster, E. H. (2005). Poultry nutrition
and feeding. Althens Inc., Georgia.

Rameshwari, K. S. & Karthikeyan, S. (2005). Distillery teast sludge (DYS) as an alternative feed
resource in poultry. International Journal of Poultry Science. 4, 787-789.

Roush, W. B. (1981). T156 calculator programm for Haugh unit calculator. Poultry Science.
60, 1086-1088.

Sharif, M., Shahzad, M .A., Rehman, S., Khan, S., Ali, R., Khan, M. L., & Khan, K. (2012).
Nutritional evaluation of distillery sludge and it effect as a substitute of canola on
performance of broiler chickaen. Asian-Austarian Journal of Animal Science. 25,
401-409.

Shim, M. Y., Song, E., Billard, L., Aggrey, S. E., Pesti, G. M., & Sodsee, P. (2013). Effect of
balanced dietary protein levels on egg production and egg quality parameters of
individual commercial layer. Poultry Science. 92, 2687-2696.

Wu, C, Yang, Z., Song, C., Liang, C,, Li, H.,, Chen, W,, Lin, W., & Xie Q. ( 2018). Effects of dietary
yeast nucleotides supplementation on intestinal barrier function, intestinal
microbiota, and humoral immunity in specific pathogen-free chickens. Poultry
Science. 97, 3837-3846.

Zhang, Jia-Cai, Chen, P., Zhang, C., Mohamed Khalil, M., Zhang, Ni-Ya, De-Sheng, Q., Wang, You-
Wei, & Sun, Lv-Hui. (2020). Yeast culture promotes the production of aged laying
hens by improving intestinal digestive enzyme activities and the intestinal health
status. Poultry Science. 99, 2026-2032.

Zhang, G. Q., Ma, Q. G. & Ji, C. (2008). Effect of dietary inosinic acid o carcass characteristics,
meat quality and deposition of inosinic acid in broilers. Poultry Science. 87, 1364-
1369.



