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Abstract
The objective of this study was to evaluate the effects of mao pomace on some blood
variables and cecal microflora of broiler chickens. A total of four-hundred and 7-days Cobb male

broiler chickens were randomly assigned to 4 groups with 5 replicates of 20 birds each and fed
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diets supplemented with 0, 0.5, 1.0 and 1.5 % mao pomace until 42 days old. The results shows
that malic acid, tartaric acid and citric acids in mao pomace and feed supplemented with mao
pomace 0, 0.5, 1.0 and 1.5 % were not different among groups (P > 0.05). At 42 days old, 5 birds
per group were to determine the effect of organic acids in mao pomace on cecal microflora of
broiler chickens. Broilers fed dietary mao pomace at 1.0 and 1.5 % (P >0.05) but there was difference
in the broilers fed dietary mao pomace at .0.5 % (P> 0.05). The dietary organic acid in mao pomace
supplementation at 0 and 0.5 % significantly increase numbers of Lactobacillus in caecum
(P>0.05). There were no significant differences in numbers of E. coli among the dietary treatments
(P > 0.05). Supplementing the diet with organic acids in mao pomace at 0.5, 1.0 and 1.5 %
significantly decrese H/L ratio when compared with 0 % organic acid in mao pomace group
(P<0.05). In conclusion, mao pomace can be used as feed additive of broiler chickens to improved

microflora balance and decreased H/L ratio.

Keywords: organic acid; mao pomace; H/L ratio

o aa o z:i' o & - | v o
1. unun Hdduae o Wodhusududwaliviendny
anmnisideslnlleludagtuinlilaie - W Qubidesidusseudasiunuuseniuladuiilal
AnuAsEaLaziilonainlsnmig ¢ ladne dewa wiindu [3] Ml duirwiwdeannnisviiimag

ARANTIANINNISHANTAIAY MaasueUfTaiusly onvdalinumvnvayulns Tnwuinis Jaudflunis

q q

gItianlenmanisiinlsalaznIgiunIsety  Aueyyadaseuaznsndunsd laun nsaunda
Wulnuesdnila (antibiotics as growth promoters, (malic acid) n5AFR3N (citric acid) kALNIANIINIZA
AGPs) ag4lsfinn aannisandsveteUjiaug  (titanic acid) [4] Aladininen 1wu AdnsIdIu
Tundasaeidns slhindymnesiiunuway vosgmnelsianazdulales \ur?iaaana
&1 1) ndymdinandisiu mathaulnan w3eavesdnitn (5] Gerndasdargedunuszdy
MWlunsdesdnt dasdunafidosanaiinse vesmnueieaiidatunelusise (6] mades

ponguislumssuuafife nmsaroinsdniau ms laideluanimlsudowdn agliamnsanivay
anAuLAden LaztieliinUszansainnsld  guumgild Wuaivmueanininnrunaioavesln
Usslomianomns dedmalidnifquamitu 21 deldegluannsinisaazdwaiereguanla
ugiiwFevannuhdadulinouasralithiinuld  uaraunavesqiuvslussuuniadueims dady
TunnniavesUsemalne Jegdudoudwagnun  nrsiinnuifland@nisiusyyadaszuaznsn

UMY 99719WLANAULASEATLANNNAINNS DU

)

wlsgUilundndasiguouvatsyia laud 14
uzill wenwzaln dinsidn Wudu wenanduds  (heat stress) 1ol fatueiuddelunsalfading
a 1Y < o ° ¢ A = ] a a

foufuusemuandunald uazidiludszney  Ussasdiiienyinavesninuindeslafiaine1us

9ISy MeililasnnualisavueniUienway UseniswarUsevnsvesqdunidluldfmediiile

1403



5815 mermansiazinalulad

37 26 aviuil 8 (aviuasu) 2561

wenanilieludeyaatvayulunisiininuiu

Tusglovilunndadudnaie

2. gUnsaluazasnIg
Gedlridewmey aneviug Cobb o1y 7-42

Tu 97u9u 400 67 wieeenlu 4 nau nquay 5

%1 67a% 20 2 TURUNITNARBILUUFNANYT0]
Tl nduenmnsfiuguiasudaenin
Bi7isEau 0, 0.5, 1.0 uay 1.5 % muasu ield
ooy 42 $u dweanadluldfsadlridoves
LAAENGUNITNAGBI 5§73 U1TATIENMITIUIY
Usgv1n598938unid baud Usuiuqdunid
Wanua (total viable count) wuafhi3ouanln-
U1Badd (Lactobacillus) wazLoaLva3LTe lala
(Escherichia coli) mMu35989 fagnel uazang [1]
uaﬂmnﬁﬁﬂmﬂLahLLazmmiﬁugmLa%uﬁmmﬂ
szﬂﬁizﬁu 0,05, 108 1.5% 113LAS1ZRMN
USuunsndunse (organic acid) lauA nsauian
(malic acid) n3aTA3n (citric acid) WazATANIINIIN
(tartaric acid) Tneldiaseslasulnnsifaia
vounaUsEansangs (high performance liquid
chromatography, HPLC) 111359949 9a891 wag
Ay [7] wassfiuidenlauiiadn (wing vein) wie
dhaniaesidudveadaidoninineUsuianden
#anun (hematocrit, HCT) S1unuidinldeniuns
(red blood cell count, RBC count) 143 ULiin
\ien217 (white blood cell count, WBC count)
warAnwviiauasUSunadadenyd laun wule-
la (basophil) 8la@luila (eosinophil) Tululas
(monocyte) dulwlas (lymphocyte) leninelsila
(heterophil) wagA1dnsIdIUILENINBlsHaLay
Aulwles (H/L Ratio) mu3Buee Gross uay Siegel

(5] ddeyan1ias1eiAuwlsUsIu (ANOVA)

1404

AINBNUNITNABDIRUVANANY TN bazlUTuTiey
Aadedi83% Duncan’s new multiple range
test AaElUSUATUNIEDA SAS V.9.0 SAS [8] lae
nsvnasilétinisvessusssuludnineanuani
ACKU60-ETC-021

3. NALAZIITAUINANISNARDY
HANITIATIEANIUSNIUIBINTABUNS S U
nmuinayemsiEs NN fisesu 0, 0.5,
1.0 Uag 1.5 % NUNNIAILaE 1M SI@sunInLn
Aszeu 0, 0.5, 1.0 ay 1.5 % JAUSu1unNsANIEN
nsATMINLAaENIANISNISnlduAnA1s uNe@df
(P>0.05) (Table 1)
nsnaaesAnuIUSuansAdunIglunin
W1 lagldwmatalasuilnnsiWelnvesvan
Usedngamas nudninwiuraingaunin 4.84

a

ppPM ASANISNIZN 26.79 ppm WazNIATAIN

25.05 ppm @3doAndodiu AYna wazAue [9] 1

De

Fgnuihmnuehdvsinansanings eansadail

AUV IUAUUSUIUNITAURBENITLDUVDILNE

a 4

NUAT LaggAfing [4] 31897931 ININANT

ﬁﬁif%;hﬁmm@uw%éqq lawn nsaundn 0.05
/100 g NSANISNI3N 0.22 ¢/100 ¢ WATNIATAIN
0.43 /100 g 5uQil [10] 18audnineiiuIunu
YPINTANIEN NTANINITN LAZNTATAIN 3.38,
3.02 uay 3.16 % AIUEFU uBnaN Vasupen
wazAny [11] s189uinneiduiawinioan
st Faiinsmdunddiduesdussney W
N3ANI3A NIATNIN LATNTANIINIZA SIUN
41501159 9 Mduuselend nsndunididu
ansdunsdvdanilsiaunsanuldannasiizin wa
fivwardnd nsndunsdilassasnalsenounieny

msuellafinenuseiunylensenda Jasendivy



i 26 aviuil 8 (avuasu) 2561

215815 memansuazinalulad

Table 1 Malic acid, citric acid and tartaric acid in mao pomace and diets supplemented with mao

pomace 0, 0.5, 1.0 uwag 1.5 % (n=10)

Diets supplemented with mao pomace
ltems Mao pomace SEM P-value
0 % 0.5 % 1.0 % 1.5 %
Malic acid (ppm) 4.84 4.20 3.93 4.41 5.05 12.71 0.45
Citric acid (ppm) 26.79 27.79 24.29 21.89 24.16 87.17 0.49
Tartaric acid (ppm) 25.05 31.42 46.47 44.73 49.32 | 105.98 0.39

Table 2 Total viable count, Lactobacillus, Escherichia coli of broiler caecal digesta after feeding

diets supplemented with mao pomace 0, 0.5, 1.0 and 1.5 % at 42 day of age (n=10) (Log10 CFU/ml)

Diets supplemented with mao pomace
[tems SEM P-value
0 % 0.5 % 1.0 % 1.5 %
Total viable count 5.72° 5.48% 3.82° 3.67° 2.52 0.03
Lactobacillus 4.17° 4.02° 2.84° 2.72° 1.91 0.02
Escherichia coli 6.83 6.78 4.55 4.53 2.89 0.10

25 Means with different superscripts within the same row differ significantly (P < 0.05)
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Table 3 Effect of mao pomace supplementation in laying hens diet on blood parameters

Diets supplemented with mao pomace
ltems SEM P-value
0% 0.5 % 1.0 % 15%
hematocrit (%) 53.48 61.3 67.5 67.1 230 | 0175
RBC (x 10° cells/mm?) 0.81 0.96 1.51 1.29 0.11 0.115
WBC (x 10°cells/mm?) 0.18 0.13 0.16 0.18 0.01 0.094
basophil (%) 3.39°¢ 8.72° 6.2° 8.62° 061 | 0.0001
heterophil (%) 32.41° 13.16° 14.62° 10.48° | 222 | 0.0001
lymphocyte (%) 44.71° 58.87° 64.48° 64.74° | 235 | 0.001
eosinophil (%) 2.85° 8.3° 8.5° 6.88%" 081 0.032
monocyte (%) 7.74 8.01 4.78 7.08 0.86 0.575
H/L ratio 0.76° 0.29° 0.23° 0.16° 006 | 0.0001

2b¢ Means with different superscripts within the same row differ significantly (P <0.05)
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