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Studies on Fermentation Conditions of Solid Feed with Composite Probiotics

ZHANG Cui-mian JIA Nan HU Dong WANG Zhan-wu
( Institute of Genetics and Physiology Hebei Academy of Agriculture and Forestry Sciences Plant Genetic
Engineering Center of Hebei Province Shijiazhuang 050051 China)

Abstract: The high nemaline feed solid fermentation conditions with Saccharomyces cerevisiae Lactobacillus aci—
dophilus and Lactobacillus plantarum as fermentation starter were studied and the feeding experenment were carried
out on fattening pigs also. The optimum fermented condition were as follows: the ratio of Saccharomyces cerevisiae
Lactobacillus acidophilus and Lactobacillus plantarum was 1:0.35:0.35 the feed initial pH 7.0 the inoculation
proportion 3% initial water content 50% environmental temperature 30 °C and fermentation period 72 h. Viable
count of three kind of microorganisms in fermented feed prapared in optimum condionts were 1.31 x 10° 8. 06 x
10° 5.67 x 10" cfu/g respectively. Compared with other commercial fermentation starters the starter fermentates fas—
ter pH decreased quicker and the flavor palatability of the fermented feed were obviously improved. Feeding fatte—
ning pigs with full nutrition feed which contain 15% the fermented feed for 30 days the results shown that the daily
gain of the pigs were not significance( P >0.05) and the experiment pigs shown better situation in psychosis dung
molding and fur lighter.
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pH 7.0
o =1:1:1 3%
0 50%
20 25 30 35 C
1 3 d; 3 o 3
1.1 pH 0
( Saccharomyces cerevisiae) . 1.3.3
( Lactobacillus acidophilus) . ( Lactoba— 1:1:1 1:0.5:0.5
cillus plantarum) 1:0.35:0.35 1:0.25:0.25
o 0 3%
1.2 50% pH 7.0,
1.2.1 : 70 1.3.2
mL R 3d; 3 .
MRS : 10 g~ 10 1.3.4
2 5 g~ 2 g 20 g 80 1% 2% 3%
I mL.K,HPO, 2 ¢.MgSO,27H,0 0.2 g.MnSO,4H,0 4% 5% °
0.2 g+ 1000 mL o 1.3.3,
121 C 15 min, 1.3.5 pH
1.2.2 pH 5.56.06.57.07.58.0
50% - 35% - 10% - 1.3.3 °
5% 1.3.6
1.2.3 24 36 48 60
N N N 72 84 96 108 h o
pH 1.3.7
o pH o 40% 50% 60% 70%
YPD MRS 3 do
oo, 1.3.8
1.2.4 Excel 2003 SPSS o 15%
11.0 30 do N
+ o N °
1.3
1.3.1 2
30 C 48 h 2.1
37 C 24 h 37 C N
24 h . 8.5 x10° 1.3 x 10°
1.3.2 9.0 x10° cfu/mL.
1
Tab.1 Effect of ambient temperatures on the grown of objective microbios
Temperﬁre /( x107 cfu/mL). . I ><1.08 cfu{mL). I xlpg cfu/mL) /( x10° cfP/mL) plevalue
Saccharomyces cerevisiae Lactobacillus acidophilus  Lactobacillus plantarum Total bacteria count
20 2.13 £0.56A 9.96 £0.58A 6.15+0.41A 16.32 +0.74A 4.12 £0.08b
25 2.36 +1.12A 9.53 £0.64A 6.63 £0.54A 15.40 +0.85B 3.79 £0.07a
30 2.45+1.14B 10.33 +1.12B 7.78 £2.14B 18.36 +1.46C 3.78 £0.05a
35 2.47 £1.11B 10.27 +1.04B 7.75 +1.95B 18.25 +1.01B 4.32 +0.24b
(P<0.01) (P<0.05) 2~9

Note: Result all numerber of dry matter. The same index capital letter different represent significant differences( P <0.01) lowercase letter different re—

present significant differences( P <0.05) . The same as Tab.2 -9.
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pH 30 ) 1:0.35:0.35
C (P<0.01) 3 (P<0.01)
30 C. 3 1:0.35:0.35,
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Tab.2 Effect of inoculate proportion on the grown of objective microbios
( /( x107 cfu/ml) /( x10° ¢fu/mL) /( x10° cfu/mL) /( x10° cfu/mlL) pH
) Saccharomyces Lactobacillus Lactobacillus Total bacteria pH value
Inoculate proportion cerevisiae actdophilus plantarum count
1:1:1 1.47 £0.23A 9.31 £1.02A 6.77 £1.03A 16.23 £1.02A 4.15£0.42b
1:0.5:0.5 1.55 £0.45A 10.57 £0.58B 6.12 £0.87A 17.15 £0.65B 4.11 £0.23b
1:0.35:0.35 2.09 £1.02C 11.02 £0.78C 7.12 £0.59B 18.34 +0.36C 3.45+0.41a
1:0.25:0.25 1.88 +0.56B 8.95 +0.24A 7.11 +0.35B 16.25 +0.78A 4.14 £0.13b
2.4 3% 4% pH (P>
3 0.05) 3
4% 3% o
3
Tab.3 Effect of inoculum size on the grown of objective microbios
/% 7 8 8 8
Inoculum /( x10" cfu/mL) /( x10° cfu/mL) /( x10° cfu/mL) /( x10° cfu/mL) pH
sizes Saccharomyces Lactobacillus Lactobacillus Total bacteria pH value
cerevisiae actdophilus plantarum count
1 1.32 +0.23A 8.31 £0.69A 4.62 £0.67A 13.06 £0.49A 4.89 £0.02b
2 1.39 +0.59A 10.30 £0.54B 5.69 +0.49B 16.13 £0.36B 4.45 £0.55b
3 2.34 +£0.53B 11.32 £0.23C 6.66 +0.24C 18.21 £0.34D 3.86 +0.42a
4 2.35+0.43B 11.40 £0.31C 6.75 +0.34C 18.39 £0.61D 3.82 +0.26a
5 2.39+0.21B 10.35 +0.86B 6.74 +0.54C 17.33 +0.71C 3.95+0.31a
2.5 pH (P<0.01)
4 pH 5-~7 3 pH pH 7.0,
pH o pH 8
4 pH
Tab.4 Effect of initial pH on the grown of objective microbios
pH /( x107 cfu/mL) /( x10° ¢fu/mL) /( x10° cfu/mL) /( x10° c¢fu/mlL) pH
Initial pH Saccharomyces Lactobacillus Lactobacillus Total bacteria pH value
cerevisiae actdophilus plantarum count
5.0 2.01 £0. 14A 9.06 £0.47B 6.01 £0.21A 15.27 £0.25A 5.12 £0.01¢
6.0 2.03 £0.19A 10.12 £0.23C 6.15 £0.36A 16.47 +£0.32B 4.41 £0.05b
7.0 2.53 £0.21B 10.58 +0.35C 7.60 +0.23B 18.43 £0.19C 3.58 +0.04a
8.0 2.14 £0.13B 8.98 +0.58A 7.52 +0.42B 16.71 +0.24B 4.11 £0.06b
2.6 72 h o
5 36 72 h 2.7
6 50%
50% 60% (P<0.01);
pH (P>0.05)
72 h
72 84 h (P<0.01), o

50%
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Tab.5 Effect of incubation time on the grown of objective microbios

/h /( x107 cfu/ml) /( x10° ¢fu/mlL) /( x10° cfu/mL) /( x10° efu/mlL) pH
Time Saccharomyces Lactobacillus Lactobacillus Total bacteria pH value
cerevisiae actdophilus plantarum count
24 7.9 £2.12A 7.8 £0.05A 3.1+0.15A 11.69 £0. 12A 6.10 £0.06¢
36 8.6+1.98B 10.5 £0.56B 3.4+1.20A 14.76 £0.54B 5.87 £0.03b
48 8.2 +2.10B 11.0 £0.43C 4.1+1.32B 15.92 +0.24C 5.10 £0.04b
60 8.0+1.84B 13.9 £1.20D 5.0+2.15C 19.70 £1.02D 3.90 £0.87a
72 7.8 +1.13A 15.6 £2.01F 5.2+3.01C 21.58 +0.98F 3.58 £0.04a
84 7.6 £1.95A 15.5 0. 38F 5.2 £2.06C 21.46 +1.23F 3.61 £0.03a
96 7.6 £2.10A 14.9 +1.06E 5.1x2.10C 20.76 +1.06E 3.69 £0.06a
108 7.4 +£2.03A 14.2 +2.10E 5.1x1.54C 20.04 +1.20E 3.68 £0.04a
6
Tab.6 Effect of material initial moisture content on the grown of objective microbios
/% 7 8 8 8
Material initial /( x10" cfu/mL) /( x10° cfu/mL) /( x10° cfu/mL) /( x10° cfu/mL) pH
- Saccharomyces Lactobactllus Lactobacillus Total bacteria pH value
moisture content
cerevisiae actdophilus plantarum count
40 5.7+1.02C 10.9 £0.35C 6.8 +0.08B 18.27 £0.06C 3.88 +0.03a
50 6.1+1.12D 12.5 £0.46D 7.9 +1.04C 21.01 £0.08D 3.74 £0.04a
60 4.8 +1.03B 9.6+1.02B 5.1+1.02A 15.18 £0.35B 3.93+0.0la
70 3.8+1.21A 8.6 +1.06A 5.0+0.09A 13.98 +0.24A 4.38 +0.09b
7 pH
Tab.7 Effect of different starters on the fermented feed pH
0d 3d 6d 9d 12 d 15d
Treatment
1 7.0 +0.00 3.8 +0.04a 3.8+0.14a 3.8+0.24a 3.7+0.23a 3.7+0.21a
2 7.0 £0.05 4.3+0.12b 4.1+0.21b 4.0 +£0.65b 3.9 £0.56a 3.9+0.45a
3 7.0+0.04 6.7 +0.13¢ 5.8 £0.26¢ 5.5+0.48¢ 5.4 +0.78b 5.2 +0.35b
8
Tab.8 Effect of different starters on the fermented feeds sensory character
pH
Treatment Smell Colour Grow mould
1 3.8+0.31a
2 4.0+0.23b
3 5.320.42¢
2.8 pH 7.0 4.3
50% - 35% . 10% pH pH 4.0
5% 2 3 (P<0.05)
( 2) ( 1) . 2
o 3 3 pH
. 79 30 C 1 .
9
Tab.9 Effect of differentstarters on the grown of objective microbios
Treatment /( x10” cfu/mL) /( x10® cfu/mL) /( x10® cfu/mL) /( x10® cfu/mL)
Saccharomyces cerevisiae Lactobacillus acidophilus Lactobacillus plantarum Total bacteria count
1 5.67 £0.56C 13.05 +£1.01C 8.06 +0.21C 21.68 +1.02C
4.71 £0.52B 10.52 +1.11B 6.05 +0.56B 17.04 +0.96B
3 0.20 +0.67A 0.14 +1.20A 0.80 +0.65A 0.96 +1.25A
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Tab.10 The effect compare of fermented feed on feed pigs
1 kg
Ike Ike Ike . kg /
.. . . Daily average  Feed meat S
Treatment Initial average Final average Average weight . . Feed cost of weight
. . . feed intake ratio .
weight weight increase increase 1 kg
Experimental group 30+£3.0 53 +£5.3 0.77 £0.48 2.97+4.1 3.86:1 7.91
Control group 31 +2.7 51 +6.5 0.67 £0.51 2.57 5.2 3.84:1 8.71
: 2.05 /kg 2.27 kg
Note: Feed price: Experimental group 2.05 yuan/kg control group 2.27 yuan/kg.
(P>0.05) N
1 ke 0.80
1
3 J . 2005 37(6) :50 —54.
( Saccharomyces cere— 2
visiae ) . ( Lactobacillus acidophilus) I 2012(4) : 18 -20.
. J 1997 16 : 14.
( Lactobacillus plantarum) A
3 1:0.35:0.35 J. 2009 41(3):90 -93.
9
pH 7.0, 50% 3% 5 Chaucheyras-Durand F Durand H. Probiotics in animal
30 C 72 ho nutrition and health J . Benef Microbes 2010 1:3 -9.
2.17 x 10° cfu/go 6
J. 2012
41(7) : 142 - 145.
pH 7 .
J. 1999 5(4):5-8.
3 8
J. 2006 34(1):79 -80.
9 .
° J. 2000 15( ):175 - 177.
10 . M . :
1999.
pH 11
SFC2 ] .
N 2007 28(5) : 1088 - 1094.
12 ( EM)
pH J.

2002 28(4) :431 —434.



