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Abstract

Four experiments were carried out to investigate the natural suitable fermentation of liquid feed (LF) on growth performance
of finishing pigs. The i experiment, corn-soybean meal feed was mixed with water at 1:2, 1:2.5 and 1:3 (w/w) and
incubated for 0, 24, 48 and 72 h in closed tanks. The suitable of fermented LF (FLF) was used for the 2™ experiment using
PCR-DGGE (Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis) technique to study lactic acid bacteria
population in FLF and feeding trial experiments using 30 pigs with initial 80 kgBW in the 3" and 4" experiments. The 3"
experiment, a dry meal feed (DF) was mixed with 20, 30 and 40 % of FLF before restricted feeding at 2.5 kg pig_ld_l. The 4"
experiment, three dietary treatments were DF; 50% of FLF mixed with DF; and a LF. It was found the mixing of feed to water
1:2.5 (w/w) for 48 to 72 h of incubation, the best characteristics of FLF showed the lower than 4.5 of pH, Lactic acid bacteria
counts higher than 11-12 log CFUgi1 and lowest Enterobacteriaceae counts at 4 log CFUgil. The pigs fed with 50% of FLF
mixed with DF had better growth rate than pigs fed with DF (P<0.05), but not significantly (P >0.05) different from pigs fed
with LF. There were also no difference (P >0.05) in feed consumption rate; hence it yielded better feed efficiency and lower

feed cost. The FLF could be mixed with DF up to 40 percent. The FLF contained 4 species of Leuconostoc bacteria:
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Leuconostoc mesenteroides, Leuconostoc citreum, Leuconostoc palmae, and Leuconostoc lactis, which was found to be the

most prominent species.

Keywords: fermented liquid feed, liquid feed, finishing pigs
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Figure 2 Lactic acid bacteria and Enterobacteriaceae of FLF
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(Stiles & Holzapfel, 1997)
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Species D

Species B-3

Figure 3 DGGE analysis of bacteria were performed with 30 — 60% from FLF, at 1, 2 and 3 is example

FLF (feed and water mixed in the ratio of 1:2.5 (w/w) for 48-72 hours of incubation)

A: Leuconostoc mesenteroides, B-1: Leuconostoc citreum, B-2: Leuconostoc citreum,

C: Leuconostoc palmae, D: Leuconostoc lactis and B-3: Leuconostoc citreum in Table 1
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Table 1 Percent similarity of 16S rRNA sequences of DGGE band from fermented liquid feed (FLF)

Species Genus and species % Similarity Gen bank accession no.
A Leuconostoc mesenteroides 90 NR118557.1
B-1 Leuconostoc citreum 90 NR074694.1
B-2 Leuconostoc citreum 94 NR074694.1
C Leuconostoc palmae 91 NR042695.1
D Leuconostoc lactis 98 NR113255.1
B-3 Leuconostoc citreum 95 NR074694.1

Table 2 Production efficiency of finishing pigs fed with fermented liquid feed (FLF) mixture at different

inclusion levels

FLF inclusion (%)

Items SEM P-value
20 30 40

Number of pigs 10 10 10 - -
Initial weight (Kg.) 80.20 80.10 80.20 0.46 0.66
Final weight (Kg.) 100.80 100.70 100.50 0.21 0.89
Weight gain (Kg). 20.60 20.60 20.30 0.50 0.05
Experimental period (d) 35.15° 38.40° 40.50" 0.87 0.001
Average daily gain (Kg. d) 0.59 0.54 0.50 0.19 0.26
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Table 2 (Cont.)
FLF inclusion (%)
Items SEM P-value
20 30 40
Total feed intake (Kg. pig ' )* 86.82" 88.75" 85.30" 1.04 0.02
a a b

Average daily feed intake (Kg. Pig 'd ™ )* - e, 211 029 0.01
Feed conversion ratio (feed : gain) 4.21 4.31 4.20 0.35 0.87
Feed efficiency (gain : feed) 0.24 0.23 0.24 1.36 0.42

50.52" 51.72° 50.40" 0.43 0.03

Feed cost (Baht kg.-1 of weight gain)**

a,b,c

" Air dry basis; " Feed cost 12.00 baht per kilogram of diet.

HaNIMAaaLh 4 WuhUsEansmwmInaazas
gnIseezyu ffuenmsi 3 NENNABY HIIUIUIY
nasauielignahwiniiuan 8o &4 100 Alansu
waqqnsﬁlﬁ%’ummwﬁn 509 1Harlunsiass
ﬁaanima:é’mwmﬂﬁmLaul[mﬁnimejuﬁﬁummi
%Y (P<0.05) ‘[mﬂqﬂsmjuﬁﬁummwﬁ'ﬂ HasaIvII
warUSinaemsinusindasniy (P<0.05) nziw?';
Auaimisdu 3 ldsasuaniiniindasnia
(P<0.05) qnsnzjuﬁﬁummsﬂ'u danalidaunu
ﬂ'wmmiﬁgnniw (P<0.05) qnsnzﬁuﬁﬁummiﬁ'u
PULHEINUTIEIUYBY Nguyen, Manh, and Ogle
(2005) wuzihlvndnomsUseanutlnauihly
uanlusrmsgns Fearmsuaninadazdreiiia

Uszandmwlumsadadulovesgnsld  Tuanne

different letters in the same line indicates statistical significant difference (P<0.05)

spsdunadeniiguvgigs 1u luadou manaw
annsliegluamwaimsaiiiesaenaded a1adl
mmtﬁ'mdamiﬂuﬁjau Salmonella (Van der Wolf
et al., 1999) ﬁqﬁuﬁqLLuzﬂﬂﬁwﬁ'ﬂmmﬂumjmti’h

naulvgnsiuluzuermsnininad (Canibe &
Jensen, 2003)  U8NAINU Canibe, Hojberg,

Badsberg, and Jensen (2007) WU’thﬂiﬁﬁuﬂ’m’li
saywgvinuanlusInisdugngnsiansinig
Winivlandnhamsuinma desmsminiame
pnssayfiadaunawemslusiulignanu wila
i”Jmﬁ”umsLﬂ?;ﬂugﬂwmnimazﬁiuﬁasﬂmmﬁuﬁﬁ
TuarmsTusiy wansliermsntiniwariisiuade
AMNUINUYDIDINT ﬁ'z’}qéimmLtmmﬂum‘sﬂ%'uﬂqq
maguiidaly

Table 3 Productive performances of finishing pigs (80-100 Kg.BW)

Diet
Items SEM P-value
DF 50%FLF LF
Number of pigs 10 10 10 - -
Initial weight (Kg.) 80.00 80.18 80.30 0.78 0.87
Final weight (Kg.) 100.44 100.73 100.30 0.81 0.70
Weight gain (Kg). 20.44 20.55 20.00 0.15 0.44
Experimental period (d) 30.11° 26.20° 25.40° 0.88 0.03
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Table 3 (Cont.)
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Diet
Items SEM P-value
DF 50%FLF LF

Average daily gain (Kg. d ™) 0.68" 0.78" 0.79" 0.24 0.02
Total feed intake (Kg. pig ' )* 84.91°" 75.57" 74.30" 0.90 0.01
Average daily feed intake (Kg. Pig ' d)* 2.82 2.88 2.93 0.52 0.38
Feed conversion ratio (feed : gain) 4.15" 3.68" 3.72° 0.71 0.05
Feed efficiency (gain : feed) 0.24 0.27" 0.27" 0.36 0.03
Feed cost (Baht kg. ' of weight gain)** 49.84° 44.138" 44.58" 0.83 0.01
*® different letters in the same line indicates statistical significant difference (P<0.05)

" Air dry basis; " Feed cost 12.00 baht per kilogram of diet.

DF: Dry feed, FLF: Fermented liquid feed, LF: Liquid feed
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