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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
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broiler chickens were randomly assigned to 4 groups with 5 replicates of 20 birds each and fed
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 £. 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.
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Tu 97u3u 400 67 wiseenilu 4 nau nquay 5
%1 $1az 20 i THUHUNTNARDUUFNANY TRl
Tl nduermsfiuguiasudaenin
BifisEau 0, 0.5, 1.0 uay 1.5 % muasu wiold
Lﬁamq 42 Fu thesavarluldfweddilovosus
AENRUNITNARBIAY 5 A7 UITATIERNITIUIY
Usg91n5v0998unsd laun YSuiugdunid
Wanue (total viable count) wanlauldada
(Lactobacillus) wasieawasidelala (Escherichia
coli) maiwes Aaendl wazame [1] uonand
mﬂLahLLazmmiﬁugmLa%mﬁasm'mLajwﬁizﬁu 0,
0.5, 1.0 wag 1.5 % U13As1ENnNIUSUIUNTA
dun3d (organic acid) lawn nsauNan nIATasn
waznsnniinisn lneldinseslasunlnnsflede
VYouuaIUsTANSAINEa (high performance liquid
chromatography, HPLC) #11359949 ¥a5v1 wasg

A [7] wagtiudenlnusindn (wing vein) 1o

dhaniaesidudveadaidoninineUsuianden
ﬂgmm (hematocrit, Hct.) Fruruifinideniiag
(red blood cell count, RBC count) 31U ULl A
L@aAU173 (white blood cell count, WBC count)
wazAnwviiauasUSunadiadenyn laun wule-
la (basophil) 8ledluila (eosinophil) Talulas
(monocyte) dulwlas (lymphocyte) leninelsila
(heterophil) wagA1dnsIduveENalsiaLas
Aulwlad (H/L ratio) muABues Gross Way Siegel
[5] dndeyan1ias1enAuwlsUsIu (ANOVA)
AIUUNUNITNARDIRUUANANY T kazlUTeuiiey
A1vadedi833 Duncan’s new multiple range
test IaglUsLATUNINEDH SAS V.9.0 SAS [8] n1s
naaeildiinisueasesssuludninaaswani
ACKU60-ETC-021

3. NaN1SNAABILAZITAl
HAN1SIATIEIMUSUIUVDINTABUNIT LU
nnwinayemsiEs NN fisesu 0, 0.5,
1.0 Uaz 1.5 % NUNNIAILaE 1M SI@suAALIN
Aszau 0, 0.5, 1.0 ay 1.5 % JAUSu1unNsANIEN
NSATMSN WaznIANISNISN llunneneiuneana

(P>0.05, Table 1)

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

pomace 0, 0.5, 1.0 kag 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
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Bunsdndulny [14] nsadm3nazdisuiulge
AUTIANMNISHAILE NIndn3ndsdmdusanansd
dfysndsluid tricaboxylic acid cycle wagds
wuiinslinsa@nsmdu chelating agent voaus
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A5AN15M130 waznsndn3n Ansranuluningd
Tnmsnnaetlundel wazidlefinsiasuninuiias
Tuemnsiaesdniosdusndudennidedild el
drudrvduasunisliusylevivesonnisi
UssAnSamannau
HANISILATIERNITIUIUUTEYINTVD S
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a8l yn19adia (P <0.05) ualdumnensain
NANYDIMTIETUNINENTSEFU 0.5 % (P> 0.05)
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[17-19] Fao1atheduaiuguamuesliazauna
aunsdluszuumaiuvemisedla deandesiu
NIINABDIVDY Attia wazAz [20] 51891UI1NT
asuansadnainiiafisedu 0, 100, 200, 500,
1,000 Lag 2,000 ppm dswavinlidruiutanle-
vFadaiiutuivindu 4.98+0.13, 4.62+0.10,
5.78+0.21, 5.58+0.21, 5.92+0.32 Wag 6.10+0.35
log CFU ¢ m1ua19u Apajalahti wazaae [21]
seuiseynsdunidlunisiuens ag
dawarnionaidesenisiasyivinvediield
Tneqaun3dafiuselony 1wy wanlaurdada oy
Froviiunisisayivlavediile esnuanla-
vadaavdisanainudunsn-arslussuu
maduemisliaias auldmuizauiunis
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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
ltems 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 a.17° 4.02° 2.84° 2.72° 1.91 0.02
Escherichia coli 6.83 6.78 455 4.53 2.89 0.10

* Means with different superscripts within the same row differ significantly (P < 0.05)

nsiEsunsndunsdliinanoduIuLELve-
SWwelala Taudeiuiun1snnasived Attia Lag
Ae [20] 17'iﬁzmufjﬁmiLa%miaﬁ'mmﬂﬁmﬁ
S2HU 0, 100, 200, 500, 1,000 kA% 2,000 ppm
danavirlvisnuiuiearesidelalaanaaviniy

2.55+0.11, 2.24+0.07, 1.78+0.21, 2.12+0.29,

850

1.65+0.10 wag 1.68+0.10 log CFU ¢ mrud1su
FetoyandiaviliendeniseSurenaideudis

sieiumat dmsuauidelusuian n1sfinelu
seAuTlaiana (molecular technique) Lita@nw
meliauazUIunvedunid unalinaiiinig

gnABkazlUgINNINIBNTLUUAUGY [22,23]
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yadlrileRfAue SISz 0,0.5, 1.0
war 1.5 % (Table 3) wuinldwlefiAuomisiasy
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Yvialaluledliunnaesiunieana (P> 0.05) &4
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o v o ' | A | ¢ a
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v
= a '

dulnlafaininlniiiafius uisiasunintng
386U 0 % og19lded1Ayn19adf (P<0.05)

Tuvagdlndiafusunsiasunindniseau 0.5,

a a

1.0 wag 1.5 % f3nuindenvnvidadulnlae

oA

geandbiillenAuemisiasuniniainfisedu 0 %

[ Y '

28190 Jud1AYNINEDR (P <0.05) ADATIAIUVD

o
¥
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=

AuAseaAntulusenie [6] Felaunfves
&n$Unsewing 0.30-0.57 [26] nswaesliluannd
Ldanunsanivaugaungils \uamnuenisiin
ANLASEnvadlnle Lﬁ@lﬁﬁ]gﬂuﬁﬂﬂ%ﬁﬁﬂﬂ’ﬂu

3

\ATen srAuvesgesiuunglanesinoyn
(slucocortcoid) VLAY [25] BIN1SALTUYDS
& ' < A a a
gosluuildwmaraindonvviiaeninelsila lny
dindenvuiaiidowsgyfunzgniuaniassn
nlunsegn (bone marrow) UANgNTELALTOA

1N

Table 3 Effect of mao pomace supplementation in laying hens diet on blood parameters

torme Diets supplemented with mao pomace SEM P-value
0% 0.5 % 1.0 % 15 %

hematocrit (%) 53.48 61.3 67.5 67.1 2.30 0.175
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° 0.61 0.0001
heterophil (%) 32.41° 13.16° 14.62° 10.48° 2.22 0.0001
lymphocyte (%) 44.71° 58.87° 64.48° 64.74° 2.35 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° 0.06 0.0001

¥ Means with different superscripts within the same row differ significantly (P < 0.05)
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