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Abstract: The experiment was conducted to examine the utilization of synbiotics (Synbac®) supplementation in
drinking water of broiler chickens on productive performance, apparent nutrient digestibility, small intestinal
histomorphology, cecal microbiology, carcass characteristics, meat quality, fatty acid composition and
economic benefit return. One hundred and eighty boilers (Ross 308" 90 male and 90 female) of one day-old
were used in this study. Chicks were raised under ambient temperature and assigned to complete randomized
design (CRD) with three treatments and three replications per treatment. Drinking water treatment were,
synbiotics supplementation program with control, program 1, and program 2. During experiment, diets and
drinking water were offered ad libitum to the birds. Results show that the inclusion of the synbiotics increase
apparent digestibility of crude fiber and gross energy (P<0.05) also effected to apparent crude protein and
ether extract digestibility (P<0.01). Supplementation of synbiotic had effect on villous height and surface area in
duodenum (P<0.05). In addition, bird from different treatment shows increasing significant on lactic acid
bacteria (Lactobacillus + Bifidobacterium spp.) and Enterococci in cecum (P<0.05). However, Experiment diet
did not affect other productive performance, carcass percentage, cutting percentage, physical meat quality and

economic benefit return (P>0.05). In addition, supplementing synbiotics in drinking water of broiler resulted in
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significantly decreasing of cholesterol content in meat. Furthermore, a result also shows that synbiotics has
effect on increasing of MUFA, PUFA omega-6 and omega-9 enrich in meat. The highest essential fatty acids
were obtained from program 2 supplementation of synbiotics in drinking water. This study shows that synbiotics
(Synbac®) has the beneficial effects on nutrient digestibility, duodenum morphology development, improved
cecal microbiology, decreased cholesterol content and increased omega-6 and omega-9 fatty acid enrich in

meat of chickens fed program 2 of synbiotics in drinking water.

Keywords: Synbiotics, drinking water, productive performance, and broilers
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Figure 1 Morphometric analysis of small intestine
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Table 1 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on apparent

nutrient digestibility

Synbiotics (Synbac®) supplementation in drinking water of

Apparent nutrient

broiler chickens SEM
digestibility (%)
Control Program 1 Program 2

Dry matter 80.32 +0.64 78.78 +0.52 80.73 +2.13 0.44
Crude fiber 30.67°+7.85 31.78°+3.46 38.89°+0.89 1.66
Ether extract 94.57° +0.54 95.96° +0.20 98.20" +0.08 0.11
Gross energy 87.62° +0.41 89.09%° +1.20 90.63"+0.83 0.29
Crude protein 82.05°+2.06 79.73°+0.43 85.97"+1.13 0.46

ab

Mean in the same column with difference letter are significantly difference at P<0.05 by DMRT,

"5 Mean in the same column with difference letter are significantly difference at P<0.01 by DMRT.
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Mountzouris et al. (2010) wudnnad@snidslulamnd
avdqsiiunssias ldaaslnausiarnasnuluannisg

al., BRZANNNITNAADITDN

Tnilewedanaient 25-28 Ju wana Nt wilaily
warAnY (2557) Samneanudnnindsuiysiulesngd

355

an3agiuunlauga (Bactosac”) lunanaaliiiie

s 1 1% aa// o v a
wudrdanisdaslaastngueis daguiic Tshiu
weu elason uazladusonngendnlniangs
AYLIAN (P<0.05)
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Table 2 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on cecal

microbiology

Synbiotics (Synbao®) supplementation in drinking water

Cecal microbial ecology

of broiler chickens SEM
(log,, cfu/ml)
Control Program 1 Program 2

Lactic acid bacteria c 5 A

, 3 , 11.92° +0.09 12.20° £0.01 12.32" +0.01 0.02
(Lactobacillus and Bifidobacteria)
Enterococci 10.11° £0.07 10.39" £0.01 10.45" £0.01 0.01
E. Coli 9.26" £0.01 9.15% £0.01 9.06° +t0.0003  0.003
Salmonella spp. 2.43"0.37 0.00% £0.00 0.00° £0.00 0.07

*2€ Mean in the same column with difference letter are significantly difference at P<0.01 by DMRT.
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1849844 (Awad et al., 2008; Teshfam et al., 2006;
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(lumen) 898 &EnTae 1Enantszuno 48-96 T
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Table 3 Effects of synbiotics (Synbac”) supplementation in drinking water of broiler chickens on small

intestinal histomorphology

Synbiotics (Synbac®) supplementation in drinking water of

Small intestinal

broiler chickens SEM
histomorphology
Control Program 1 Program 2
Duodenum
Villous height (mm) 0.74°+0.15 0.98"+0.15 1.02"+0.23 0.06
Villous wide (mm) 0.16 £0.01 0.15 £0.03 0.21 £0.04 0.01
Villous surface area (mm?) 0.41°+0.13 0.51%°+0.28 0.72°40.49 0.11
Cryptal depth (mm) 0.18 +0.01 0.22 +0.04 0.23 +0.06 0.01
Villous height :crypt depth 4.12 £0.85 4.45 +0.45 444 £1.78 0.42
Jejunum
Villous height (mm) 0.72 +0.38 0.82 +0.10 0.88 +0.19 0.08
Villous wide (mm) 0.11 £0.02 0.13 £0.01 0.13 £0.02 0.01
Villous surface area (mmz) 0.26 +0.23 0.36 +0.05 0.39 +0.04 0.04
Cryptal depth (mm) 0.16 +0.04 0.18 £0.04 0.22 +0.05 0.03
Villous height : crypt depth 4.58 £2.41 4.55 +1.48 4.06 £0.05 0.49
lleum
Villous height (mm) 0.62 £0.20 0.74 £0.16 0.63 £0.14 0.05
Villous wide (mm) 0.13 £0.02 0.12 £0.004 0.13 £0.01 0.004
Villous surface area (mmz) 0.28 +0.10 0.31 £0.07 0.28 +0.06 0.03
Cryptal depth (mm) 0.14 +0.01 0.17 £0.05 0.16 +0.05 0.01
Villous height :crypt depth 4.42 £1.32 4.36 +1.38 3.93 £1.14 0.43

Mean in the same column with difference letter are significantly difference at P<0.05 by DMRT,

ABC Mean in the same column with difference letter are significantly difference at P<0.01 by DMRT.
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uaraInsiasNaululannd Fuwun®) luinsn Fululefndluinanveslibiens 3 Tsunsnlidana

ARANITOULNITNAALASANI U 2249 lAEeTa 3
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Table 4 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on

productive performance

Synbiotics (Synbac®) supplementation in drinking water of

Productive performance broiler chickens SEM
Control Program 1 Program 2

0-21 day
BWG (g/bird) 725.50 +42.54 709.72 +8.04 713.61 £17.08 8.96
ADFl(g/bird/day) 46.55 £3.78 43.71 £2.37 43.62 +2.24 0.96
ADG (g/bird/day) 34.55 +2.03 33.79 £0.38 33.98 +0.81 0.43
FCR 1.35 +0.03 1.29 +0.08 1.28 £0.04 0.02
Viability (%) 100.00 100.00 100.00 -
Productive index 256.52 +9.67 262.07 £+19.96 264.91 £5.50 4.40

22-35day
BWG (g/bird) 838.72 +13.07 897.37+58.30 903.90 +48.23 14.78
ADFl(g/bird/day) 116.86 £3.25 116.43 +6.24 120.08 +2.59 1.44
ADG (g/bird/day) 59.91 +0.93 64.10 +4.16 64.57 £3.44 1.06
FCR 1.95 +0.07 1.82 £0.09 1.86 +0.08 0.03
Viability (%) 91.11 £3.85 90.89 +4.23 86.67 £11.55 2.48
Productive index 279.78 £2.53 322,12 +45.48 301.03 +45.84 12.44

35-42 day
BWG (g/bird) 514.50 +40.97 498.72 +55.60 502.61 +56.45 17.17
ADFI(g/bird/day) 209.08 +10.69 199.69 +22.30 201.96 +18.92 5.99
ADG (g/bird/day) 73.50 £5.85 71.24 £7.94 71.80 +8.07 2.45
FCR 2.86 +0.35 2.83 +0.43 2.82 £0.24 0.12
Viability (%) 91.11 £3.85 90.89 +4.23 89.67 £11.55 2.48
Productive index 238.35 +54.38 233.11 £49.23 219.48 +22.90 14.79

0-42 day
BWG (g/bird) 2,078.73 £70.23 2,105.80 +68.84 2,120.11 £91.46 25.85
ADFl(g/bird/day) 97.07 £2.70 93.95 +6.47 95.50 +4.50 1.60
ADG (g/bird/day) 49.49 +1.67 50.14 +1.64 50.48 +2.18 0.62
FCR 1.96 +0.98 1.87 £0.09 1.89 +0.09 0.03
Viability (%) 91.11 £3.85 90.89 +4.23 89.67 £11.55 2.48
Productive index 230.05 +16.39 243.23 +0.62 230.86 +26.49 6.00
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Table 5 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on carcass

and cutting percentage

Synbiotics (Synbao®) supplementation in drinking water of

Carcass percentage

broiler chickens SEM

and cutting percentage (%)
Control Program 1 Program 2

Thai carcass percentage 83.85 £2.31 81.36 £2.01 84.20 £1.73 0.68
Carcass percentage 73.82 £1.80 76.89 £1.51 75.30 £2.05 0.60
Chill carcass percentage 71.60 £1.45 74.58 £1.36 73.04 £1.86 0.58
Breast 26.87 +1.66 27.04 £1.03 26.58 £0.92 0.42
Fillets 5.19 £0.26 5.24 +0.52 4.99 +0.31 0.13
Thigh 17.86 +0.68 17.84 £1.37 18.32 £0.52 0.31
Drum strict 12.50 £0.49 12.44 +0.80 12.79 £0.17 0.18
Wing 12.37 £0.50 12.39+0.43 12.06 £0.22 0.13
Skeletal 23.59 +0.90 21.90 £1.38 24.24 +0.87 0.36
Neck 4.38 +0.37 4.58 +0.43 4.04 £0.35 0.13
Head 3.19 £0.19 3.12£0.28 3.12 £0.02 0.07
Shank 4.68 +0.05 4.82 +0.53 4.76 £0.19 0.11

mwmuz&ummmmmmmi@ Laﬂ‘wwmmmmu uay
9L umuqum@w@umm Pifulslamilulé sy
sl LB uanInaR FuT A NI NTHARIAY
ANHULIN

narasmsiasndululaind @uuue®) lukau
m'aa‘l,ﬁLﬁyfas'raqzumwmamﬂmwm'auﬁyaLmz
asdlsznaunsaladuluiia

naganduluTennd @uuua®) Tar e
rifladaelilsunsuniadsuiiuansinaiu 3 Tilsunsy
ﬁi‘ﬂﬂm.ﬂ’]WWNﬂ’mﬂﬁW%’ﬂ\‘iLﬁy‘ﬂLL@z@dﬁﬂi:ﬂ’aum‘ﬂ
lisfuliile wudnna@uiuilesndluinaedi
L‘ﬁl‘ﬂiﬁiﬁN@ﬁiEQMﬂ’]W%Nﬂ’mﬂ’]W‘ﬂ@\ﬁL‘iﬂ (P>0.05)
Fauanslumed 6
Zhang et al. (2012) AlEvnadiugyulelenndd
UsznausieuAInguAWIaNiL Bacillus subtilis WU37

AAAARAINLNITNAAAITRY
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magsnTululafndsonllsunsui 2 Tuinani

Bunnnaiaginesaanindnliiiied d5n nsiaiy
fululeAnddonTsunsud 1 Lmzvl,mf:@miumuau
(P<0.05) AnannidiuivluleAnddaalisunsud 2
uaztilsunsud 1 axdanasensinBunounsalasi
aBuE AN (monounsaturated fatty acid) Wag
nemlasuliBusadetou (polyunsaturated fatty acid)
fazanluilelngeninliifenguasunu (P<0.01)
sy lnidlefid@ugululefndgaelisunsyd
2 uazlilsunsud 1 finselastuaile omega-6  uaz
omega-9 mm"l.um@mmﬁ"l,ﬂ Lu@ﬂ@umwm
(P<0.01) Fauanslunnaed 7 annImanednsn
Tinsudernanmaesdululefnddansanssiuaes
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Fadsnuavi@efou  suvaazinliiinesluiuriia
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Table 6 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on meat

quality
Synbiotics (Synbac®) supplementation in drinking water of broiler chickens
Meat quality SEM
Control Program 1 Program 2
pH 45 min. 5.563 +0.10 5.82 +0.19 5.87 +0.12 0.05
pH 24 h 5.47 +0.21 5.48 +0.22 5.64 +0.02 0.06
Color at 24 hour after chill storage at4 °C
L* (Lightness) 54.83 +1.55 52.71 £1.70 54.60 +2.35 0.63
a* (Redness) 0.67 £0.23 0.91 £0.32 0.46 +0.05 0.07
b* (Yellowness) 13.34 £0.75 13.59 +1.34 12.78 £1.01 0.35
Water holding capacity (%)
Drip loss 5.562 £0.90 5.17 £0.68 4.80 +0.07 0.22
Boiling loss 23.61 £1.37 21.62 +2.88 25.36 £3.14 0.86
Roasting loss 33.24 +2.05 31.61+2.79 34.84 £2. 20 0.82
Thawing loss 7.91 £2.56 6.47 +0.37 9.14 £1.70 0.90

Table 7 Effects of synbiotics (Synbac®) supplementation in drinking water of broiler chickens on fatty acid

composition in meat

Fatty acid composition in meat  Synbiotics (Synbac®) supplementation in drinking water of broiler chickens

(/100 g total fat) Control Program 1 Program 2 SEM
Cholesterol 70.18 +2.26° 68.76 +2.12° 63.93 +1.98° 0.7100
Monounsaturated fatty acid 0.97 £0.03° 1.34 +0.34° 1.60 +0.05" 0.0130

Palmitoleic acid (C16:1c) 0.09 +0.03° 0.16 +0.01°° 0.17 +0.01" 0.0010
Veccenic acid (C18:1w7c) 0.05 +0.00° 0.07 +0.00" 0.07 +0.00" 0.0060
Oleic acid (C18:1w9c) 0.82 £0.03° 1.12 +0.03° 1.36 +0.04" 0.0110
Polyunsaturated fatty acid 0.49 +0.02° 0.61+0.02° 0.72 +0.02° 0.0060
Linoleic acid (C18:2w6c) 0.43 +0.01° 0.56 +0.02° 0.65 +0.02" 0.0050
Eleostearic acid (C18:3w3):ALA 0.02 +£0.00 0.02 +£0.00 0.03 +£0.00 0.0002
Eicosatrienoic acid (C20:3w6) 0.04 +0.00 0.03 +0.00 0.04 +0.00 0.0003
Saturated fatty acid 0.78 +0.02°° 0.71 +0.02" 0.82 +0.03° 0.0079
Myristic acid (C14:0) 0.02 +0.00 0.02 0.00 0.03 +0.00 0.0002
Palmitic acid (C16:0) 0.56 +0.02" 0.46 +0.01° 0.49 +0.02° 0.0050
Stearic acid (C18:0) 0.18 +0.01° 0.22 +0.01° 0.29 +0.01" 0.0020
Heneicosanoic acid (C21:0) 0.01 £0.00 0.01 £0.00 0.01 +£0.00 0.0001
Omega 3 fatty acid 0.02 +0.00 0.0 2+0.00 0.03 +0.00 0.0002
Omega 6 fatty acid 0.47 +0.01° 0.59 +0.02° 0.69 +0.02" 0.0061
Omega 9 fatty acid 0.82 £0.03° 1.12 +0.03° 1.36 +0.04" 0.0115

ab,.c

Mean in the same column with difference letter are significantly difference at P<0.05 by DMRT,

*2€ Mean in the same column with difference letter are significantly difference at P<0.01 by DMRT.
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Table 8 Effects of synbiotics (Synbac®) supplementation in drinking water on economic benefit return of

broilers chicken production

Synbiotics (Synbao®) supplementation in drinking water

Economic benefit return of broiler chickens SEM
Control Program 1 Program 2

Feed cost per gain1 (Baht/Bird) 62.37 +2.88 60.60 +2.20 60.14 £2.76 0.65

Salable bird return” (Baht/Bird) 84.78 £3.52 85.80 +2.98 86.40 +£3.12 0.45

Net profits return per bird” (Baht/Bird) 22.41 £1.27 25.20 £1.32 25.26 £1.09 0.36

Return of investment” (%) 35.93 +1.97° 41,58 +1.87° 42.00 +1.77°  0.89

'Feed cost per gain (FCG) =(FCR x feed cost x BWG)

*Salable bird return (SBR) = (Price of live chicken (40 Baht) x BW)

*Net profits return per bird (NPR) = (SBR - FCG)
‘Return of investment (ROI) = (NPR /FCG) x 100
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