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The Supplementation of Micro-encapsulated Organic Acids and Essential Oils Mixture
on Growth Performance and Gut Health of Broiler Chickens Fed High Wheat and Corn
Distiller’s Dried Grain Diet
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Abstract: Aims of this study were to evaluate the supplementation of micro-encapsulated organic
acids and essential oils mixture on growth performance and gut health of broiler chickens fed diet
containing high wheat and corn distiller’s dried grain. A total of 1,050 male broilers (Ross 308) were
allocated into 3 treatments with 14 replicates per treatment using a Completely Randomized Design.
The treatments were: 1) corn-soybean meal basal diet (CS), 2) CS with high wheat and corn distiller’s
dried grain diet (WD), 3) WD with 300 mg/kg of micro-encapsulated organic acids and essential oils
mixture (WD + EOS). Overall performance (1-35 DOA), feed intake and feed conversion ratio of bird
fed WD and WD + EOS diets were highly significant increased (P<0.01) when compared with CS diet.
There were no significant differences in body weight gain, percentage of culling and percentage of
mortality. In term of evaluation of gut health in intestinal jejunum at 35 DOA, tight junction mRNA
relative gene expression of claudin-1 and occludin were up-regulated (P<0.01) in WD + EOS diet.
Birds fed WD diet had a higher cecal ammonia, cadaverine and putrescine levels than that of CS
group (P<0.05). The supplementation of EOS in WD diet lowered putrescine level when compared
to that of WD group (P<0.01) but did not differ from the CS group (P>0.05). The results showed that
the supplementation of micro-encapsulated organic acids and essential oils mixture improved gut
health and reduce the negative effects of high wheat and corn’s distiller dried grain levels in broiler

chicken diets.
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Table 1 Ingredients composition and calculated analysis of experimental diets

Starter diet Grower diet Finisher diet

Ingredients (%)

CS WD Cs WD CS WD
Corn,7.9%CP 53.46 30.30 56.22 26.86 60.34 25.40
Wheat, 13%CP - 20.00 - 25.00 - 30.00
Soybean meal, 48.5%CP 37.62 29.60 34.29 24.72 29.65 17.87
Corn DDGS, 26%CP - 10.00 - 12.50 - 15.00
Soybean oil 3.62 4.44 4.71 5.83 5.56 6.85
Mono-dicalcium phosphate 1.94 1.74 1.76 1.50 1.56 1.25
Limestone 1.21 1.29 1.10 1.19 1.02 1.13
Salt 0.15 0.07 0.17 0.08 0.18 0.06
Broiler vit/min premix 0.20 0.20 0.20 0.20 0.20 0.20
DL-Methionine 0.33 0.34 0.28 0.29 0.25 0.27
L-Lysine HCl 0.23 0.44 0.17 0.42 0.16 0.47
Sodium bicarbonate 0.33 0.36 0.30 0.32 0.30 0.33
Choline Chloride, 60% 0.38 0.38 0.36 0.36 0.35 0.35
Calculated nutrient (%)
ME for poultry; KcalZkg 3,000 3,000 3,100 3,100 3,200 3,200
Crude protein 23.0 23.0 215 21.5 19.5 19.5
Crude fat 6.22 7.17 7.33 8.61 8.26 9.74
Crude fiber 3.03 3.48 2.92 3.14 2.78 3.03
Calcium 0.960 0.960 0.870 0.870 0.790 0.790
Total phosphorus 0.818 0.818 0.760 0.752 0.695 0.683

laanuagnideslussuulsaiouda 19
pswariwuulidda (ad lbitum) ¥iin1sli
Tagudeaiulse laun J%u ND (B1 strain) + IB, IBD
a8z ND (LaSota strain) + 1B Lﬁamq 7,13 uag 21
U MUAIU 99AUTENBUTVDLINAULAZANAINI
Tnwugiildainnsduanlduandilu Table 1 a3
1o m1s utseonilu 3 929 fe feng 1-10 Ju
(@1msidlavy) 91y 11-24 Tu (211355A1n) uazeny
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Tnvuzifuluniuuinsgruiiarswugiinua
(Aviagen, 2014)
n1siudaya n1sAUAI9E19 waTN13LATIEHA
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GmbH., Berlin, Germany) #1115A19A DNA e
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freeTM kit, Life Technologies Corp., CA) &4LA512 %
cDNA (complementary DNA) anaidouuginvasyn
cDNA Synthesis Kit ( Biotechrabbit GmbH., Berlin,
Germany) 41089UFATeLANFILIUL CDNA FuLuy
Tngle SYBR Green of CAPITAL™ gPCR Greenmix

(Biotechrabbit GmbH., Berlin, Germany) PG

Real-Time PCR as1adananl8lusknsy CFX

manager  software version 3.0 (Bio-Rad,
Laboratories, Inc., Berkeley, CA) Unsg1Usenau
A8 reverse Wag forward primer 999uAAZEUAIM
Table 2 wazA1uIn relative gene expression 1
14 TBP way GADPH 1Ju housekeeping gene
idegsvesdsgoslumaiuemsdld
Aannsiinisinszilsuanenludsnaz Ui
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ALTUNITAINATNNTVBY Weatherburn (1967) uay
Femeivinalulewdnedu ludwesanld
Adesndunisatasiagemiuisnisues Saarinen
(2002) iU gAsenasanseyiusieduivasinuga
Aaalsa (dansyl chloride) wagly condition HPLC

ANUITN15UDY Hirvi et al. (1993)

Table 2 Nucleotide sequences of primers for quantitative real-time PCR assay

Name Primer sequences GenBank accession number
. FP 5 -AAGGTGTACGACTCGCTGCT-3’
Claudin-1 , , NM_001013611.2
RP 5 -CAGCAACAAACACACCAACC-3
20-1! FP 5 -AAGTGGGAAGAATGCCAAAA-3’
) ) XM 015278975.2
RP 5-GGTCCTTGGATCCCGTATCT-3
; FP 5 -ACGGCAAAGCCAACATCTAC-3’
Occludin , , NM_205128.1
RP 5-ATCCGCCACGTTCTTCAC-3 -
1 FP 5 -CAACCCCCAATGTCTCTGTT-3’
GAPDH ) , NM_204305.1
RP 5 -TCAGCAGCAGCCTTCACTAC-3
TP FP 5-GTCCACGGTGAATCTTGGTT-3’
NM 205103.1

RP 5 -GCGCAGTAGTACGTGGTTCTC-3'

'GAPDH, glyceraldehyde-3-phosphate dehydrogenase; ZO-1, zona occludens 1; TBP, TATA-binding

protein; Source of primer of ZO-1, Occludin, GADPH and TBP are from Gilani et al. (2018) except

Claudin-1 from Chen et al. (2015).
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Table 3 Growth performance of broiler chickens fed micro-encapsulated essential oils and organic

acids mixture during 1-35 DOA

Treatment Pooled
Parameter P-value
CS WD WD + EOS SEM
Body weight gain (g/bird) 2298.70 2285.62 2302.92 25.005 0.6796
Feed intake (g/bird) 3377.02° 3474.65% 3486.67° 38.123 0.0018
Feed conversion ratio 1.467° 1.529°2 1.515° 0.014 <0.0001
Mortality (%) 1.43 0.29 0.29 1.225 0.7724
Culling (%) 1.71 1.14 2.00 1.319 0.8528

20 Within a column, means with different superscripts differ significantly (P<0.05)
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Figure 1 mRNA relative expression in jejunum mucosa of broiler chickens fed micro-encapsulated

essential oils and organic acids mixture at 35 DOA. Different letters denote significant difference (P<0.05).
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Table 4 Microbial metabolite in ceca content of broiler chickens fed micro-encapsulated essential

oils and organic acids mixture at 35 DOA

Treatment
Parameter P-value
CS WD WD + EOS Pooled SEM
Ammonia (mg/g) 5.40° 6.67° 6.76% 0.682 0.0324
Putrescine (ug/9) 19.43° 84.30° 33.30° 25.586 0.0089
Cadaverine (ug/g) 657.30° 1575.53° 1301.94° 178.615 <0.0001

2PWithin a column, means with different superscripts differ significantly (P < 0.05)

a

W3y EOS Hunumsianismiugudunidlumaiu
g1suardsnalilinnisansedunsuanyinsa
FUIINNTLUIUNTAAITUBNTLaTUVBINTABEII LY
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s (Adedokun et al., 2008) Fstfunsiada EOS 39
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Gy
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