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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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Geslridemaganoiug Cobb oy 7-42
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Tu 97u3u 400 67 wieenilu 4 nau nquay 5
%1 8@z 20 ¢ TNUHUNTNABBUUFNANY TRl
Tldsuomsssi nduenmsituguasudaenin
BifisEau 0, 0.5, 1.0 uay 1.5 % muasu iold
Lﬁamq 42 Fu thesavarluldfweddilovosus
AENAUNITNARBIAY 5 A7 UITATIERMITIUIY
Us891n5v0998unsd laun YSuiugdunid
Wanun (total viable count) wanlauldada
(Lactobacillus) wasieawasidelala (Escherichia
coli) maiswes faendl wazame [1] yonand
mﬂLahLLazmmiﬁugmLa%mﬁwmma,hﬁizﬁu 0,
0.5, 1.0 wa¥ 1.5 % U13As1EUnIUSUI1UNTA
dun3d (organic acid) lawn nsauNan nsadasn
waznsnninisn lngldinseslasuilnnsflede
VYouuaIusEANSAINEa (high performance liquid
chromatography, HPLC) #1135999 ¥a5v1 wasg

A [7] waztiuidenlnusindn (wing vein) 1o

i iaesidudveinifentnsiauSunuiden
ﬂgmm (hematocrit, Hct.) Frurufinideniiag
(red blood cell count, RBC count) 31U ULl
L@aMAU173 (white blood cell count, WBC count)
wazAnwviiauasUSunadadenyn laun wule-
la (basophil) 8ledluila (eosinophil) Talulas
(monocyte) Aulwlas (lymphocyte) leninelsila
(heterophil) wagA1dnsIduvBLENBlTHaLAS
Aulwlad (H/L ratio) mu3Bues Gross Way Siegel
[5] ddeyan1itas1enAuwlsUsIu (ANOVA)
AIUWNUNTNARDIRUUANANY T kazlUSeuliey
A1vadedi83F Duncan’s new multiple range
test IaglUsLATUNINERH SAS V.9.0 SAS [8] n1%
naassillainisvessesssuludninaasuanil
ACKU60-ETC-021

3. NAN1SNAABILAZITA
HAN1SILATIEIMUSUIUVDINTABUNIT LU
nnewinayemsiEsunInefisesu 0, 0.5,
1.0 Uaz 1.5 % WUNNIAILaE1IMSI@SUAALIN
fszeu 0, 0.5, 1.0 ay 1.5 % JUSu1unNIANIAN
NSATMSA WaznIANISNISN llunneeiuneana

(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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NINBUNTIIUBIMIS dHalRANITaNINAISHANR
fu iflesanlunszfunmsinuveseulwifides
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Bunsdndulny [14] nsadm3nazdrsuiuge
AUTIANMNISHAILED NIndn3ndedmdusanansd
dfyindsludd tricaboxylic acid cycle wagds
wuiinslinsa@nsndu chelating agent voaus

=

579 WiegleLiuN1TnATuwss1tualdled [15] 3
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Tuemnsiaesdn s dusndudennidedild el
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UssAnSamannau
HANISILATIERNITIUIUUTEYINTVD S
ﬁgauﬁﬂulﬁawmlﬁLﬁaﬁixﬁu 0,0.5, 1.0 Lag
1.5 % nunsiasunsaduniglunnuiiisssu 0
% fis1ururesUszrnsqgdunisvamealuldadln
degeninluenmaiaiuninaiio way 15 %
a8l yn19adia (P <0.05) ualdumneneain
NANYDIDMTETUNINENTSEFU 0.5 % (P> 0.05)
HAYDIDIMSLASUNINILNTISERY O waz 0.5 % &
$ruruvesnanlnurdadalulddaliidogeninlu
9MISESUNINENTISERY 1.0 way 1.5 % og1adl
dudAgynieadia (P <0.05) UBNMNTINUIHATDS
PINTLESLNNNTISEEU 0, 0.5, 1.0 way 1.5 % &
J1uugdunsdyiineayesidulalaliunndeiu
y9aia (P>0.05, Table 2)
namnaemuilnidenguiidssdeems
l@SunnuiiisERu 0 uaz 0.5 % dwavilisiuiy
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L?ﬁyﬁméf’mmmit,a?umﬂszﬁﬁizﬁu 1.0 hay 1.5 %
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vpalusaou (H) Mldanrearelulgadves
wuailSedl H agunn wuailieasdadldndeau
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annsaEsuN S ﬁwiﬁﬁﬂsx?m%quﬁu
[16] @onAdBINUIIBNIUIINTABUNIENA18 BN
dlonausiuiuazarunsaniuu H 1a daele
nsznzdanizanudunsa-Aefimnzanias
Usuldannzanudunsa-rdludldoglugae
wangausensvhuingosnduseunardly
an wazdaelunisaruuannavesgdunidly

STUUMALAUDIMS wonanilluninliiainnsii

[

dusdiansuoulvnleeniunararsiueendindu
[17-19] Fao1atheduaiuguamuesliazauna
aunsdlussuumaiuemisvedla deandesiu
N1INABDIVDY Attia wazAnz [20] $1891UINT
asuansadnainiiafisedu 0, 100, 200, 500,
1,000 Lag 2,000 ppm dswavinlidruiutanle-
vFadaifutuivindu 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 ¢ m1ua19vu Apajalahti wazaae [21]
eudseynsgdunidlunisiue s ag
dawannionaidesenisiasyiivinvesdiield
Tneqaunsdafiuselony 1wy waelaurdada oy
Freviiunisisayivlavediie osnuanla-
vadaavdianainudunsa-arsluszuu
maduemisliaias auldmuizauiunis

3 AulavToUATIIBLAY T

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)

nsiEsunsndunsdliinanoduIueaLve-
SWwelala Taudeiuiun1snnasived Attia Lag
Ay [20] ﬁiﬁzmu’hmiLa%miaﬁ'mmﬂﬁmﬁ
S¥HU 0, 100, 200, 500, 1,000 kA% 2,000 ppm
danavirlvisnuiuiearesidelalaanaauviniy

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

sienumat dmsuauidelusuian n1sfinelu
seAudluiana (molecular technique) Lito@nw
meliauazrUIuuvedunsd unalinaniianig

gnABLazIUgNNNINIBNTUUUAUGY [22,23]
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yadlrideRfAue s isEy 0,0.5, 1.0
war 1.5 % (Table 3) wuinliuilefiAuomisiasy
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ArdanaInmunegluinugivesliund aenndes
fu FoTad wazae [24] A5189u3IUa5LEus
YaUIIALAALAIRDUSUIULADATANUA 31UIULIA

WEeauad wavduiuiaidenviiaiuisaldua
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o v o ] | A | ¢ a
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@
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v Y]
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a oA o < &
LASUNINLUINTEAU 0.5 % UIMUIULUALABAVIN
yipwulafannan lnlenfvemisiaiuningy
S¥U 0.5, 1.0 wag 1.5 % A31unudiadanvivia

LEMLNBLSHALALANDAIIEAIUYDUINND LT HALAY

¥
= a '

dulnlafninilniiiafiue uisiasun1ning
386U 0 % og19lded1Ayn19adf (P<0.05)

Tuvaglndiafusuisiasunindniseau 0.5,

a a

1.0 wag 1.5 % f3nudindenvnviadulnlae

oA

geandbiilenAuemisiasuniniainfsedu 0 %

@ Y '

28190 Jud1AYNI9EDR (P <0.05) ADATIEIUVD

o
¥

vanalsiavazdululaddurdinsesuniiy
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WASEAVRIENIUN [5] FIADATIAIUVDUINNDLS-

HawazdulnlodasdArgeduniuseduves

=

AueseamAntulusenie [6] Felaunfves
&n$Unsewing 0.30-0.57 [26] nswaesliluannd
Ldanunsanivaugaungiild \uaimguenisiin
ANALAsEnvadlnle Lﬁ@lﬁﬁ]gﬂuﬁﬂﬂzﬁﬁﬂﬂ’ﬂu

3

\ATen srAuvesgesiuunglaAnesinoyn
(slucocortcoid) VLAY [25] BIN1SALTULDS
& ' < A a a
gosluuildwmaraindonvviiaennelsila lny
dindenvuiaiidowsydunzgniuaniassn
nlunsegn (bone marrow) UANUgNIELALTOA

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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Lﬁ%yﬂﬁﬂt@hﬁixﬁu 0.5, 1.0 kag 1.5 % @1u198
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sunnuinluemsiisedusine lifinadousuna

waese lala
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