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Establishment of Producing Conditions of Fermentation

Feed for Swine
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Summary

This study was conducted to determine the effect of feed additives including probiotics,
moisture and feed ingredients and the effect of fermented feed on digestibility and volatile fatty
acid (VFA) level in finishing pigs. Feed was mixed with microbials including Saccharomyces,
Lactobacillus, Enterococcus and Pediococcus together with different levels of probiotics, 0.25, 0.5,
1, 2, 3%. Addition of probiotics showed improved fermentation rate after 48 h incubation. To
determine the optimal moisture level for fermentation, different levels of water, 30, 40, 50 and
60%, were added into the feed. Fermentation rate of feed with 40~50% moisture level was higher
than that from 60% level at 60 h post-fermentation. In vitro fermentation rate of feed ingredients
was analyzed by comparing VFA levels. Beet pulp and tapioca showed higher fermentation rate
compare to other ingredients including canola meal or rapeseed meal. To determine the effect of
administration of fermented feed In vivo, feces from finishing pigs were analyzed. Finishing pigs
administrated with fermented feed showed improved digestibility and higher volatile fatty acid
(VFA) level. In conclusion, results from the current study indicate that 40~50% of moisture with
addition of beet pulp and tapioca in feed is optimal condition for fermentation. Furthermore, our
data suggest that fermentation of feed can improve the feed quality and digestibility, thereby
provide more nutrient in finishing pigs.

(Key words : Swine, Fermentation Feed, Probiotics, Volatile Fatty Acid)
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Table 1. Composition of basial diet

Ingredients Total (%)
Corn, yellow 46.35
Corn gluten feed 15.00
Soybean feed 15.00
Wheat bran 20.00
Sugar 3.00
Vitamin mixture" 0.20
Mineral mixture” 0.20
Salt 0.25
Total 100.00

Y Provided per kilogram of diet; 1,600,000 IU of
vitamin A, 300,000 [U of vitamin D;, 8001IU of
vitamin E, 132mg of vitamin Ks, 1,000 mg of
vitamin B,, 1,200 mg of vitamin B,

? Provided per kilogram of diet; 2,000 mg of niacin,
60 mg 35,000 mg  of
chloride, 800 mg of pantothenic calcium, 9,000 mg
of Zn, 12,000 mg of Mn, 4,000 mg of Fe, 500 mg
of Cu, 6,000 mg of I, and 100 mg of Co.

of folic acid, choline
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Table 2. Condition of gas chromatography

analysis

Injection |Injection volume|0.2 /0

Inlet Temperature 250C
Split ratio 10:1

Column |HP-INNOWax |30m, 0.25mm, 0.25/m
Flow 1.0mL/min

Detector |Temperature 250C
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Table 3. Microbial population (CFU/mL) in fermented diets treated with different levels of

probiotics

Probioticis (%)

3 2 1 0.5 0.25 SEM"
Lactobacillus 1.6 x10° 1.06x10% 1.38x10° | 4.53x10™ | 3.43x10" 0.098
Saccharomyces | 1.06x10* | 3.32x10% | 2.11x10% | 1.55x10%® | 1.19x10* 0.005

Y SEM : Standard error of means.

¢ . Mean in the same row with different superscripts differ (p<0.05).

Table 4. Microbial population (CFU/mL) in fermented diets treated with different levels of

moisture
Moisture (%)
30 40 50 60 SEM"
Lactobacillus 1x10% 7.33x10% 2.17x10™ 6.57x10% 0.030
Saccharomyces 1.12x10%" 1.35x10% 6.67x10™ 5.63x107 0.029

Y SEM : Standard error of means.

*® . Mean in the same row with different superscripts differ (p<0.05).
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Table 5. Volatile fatty acid (VFA) concen-

trations produced by In Vvitro
fermentation of feed ingredients
(ppm)”
Short chain |Branched chain
fatty acid” fatty acid’
Soybean meal 2786% 204°
Rapeseed meal 2308" 200"
Canola meal 2585° —19%
Wheat bran 2769¢ 109°
Beet pulp 3197° —28%
Tapioca 3516 —59°
Corn, Yellow 3322" 18%
Wheat flour 4002° 68"
Feces 1293 168
SEM” 159 33

Y Calculated by [(feed ingredients + feces) VFA
concentration - feces VFA concentration].

? Short  chain fatty acid sum of acetic acid,
propionic acid, butyric acid.

 Branched chain fatty acid :
I-valeric acid.

¥ SEM : Standard error of means.

*T. Mean in the same row with different super-

scripts differ (p<0.05).

sum of I-butyric acid,

o] £F FolA ez FAZt}(Scholten 5,
1999').
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Table 6. Effect of fermented diets on nutrient digestibility and level of volatile fatty acid

(VFA) from feces in finishing pigs

non-fermented fermented SEM?
Feed intake(kg/day) 1.42 1.43 -
DM digestibility(%) 82.89 84.05 0.98
CP digestibility(%) 81.14 83.11 1.15
Volitile fatty acid(ppm)”
Acetic acid 1,474° 1,704 145
Propionic acid 537 659 76
Butyric acid 385 504 59
I-butyric acid 74° 140° 12
I-valeric acid 154° 277° 23
Short chain fatty acid” 2,396 2,867 1.03
Branched chain fatty acid” 228" 417 1.02

Y VFA concentration produced by In vitro fermentation per feed of 1 g.

? Short chain fatty acid :
* Branched chain fatty acid :
¥ SEM : Standard error of means.

sum of acetic acid, propionic acid, butyric acid.
sum of I-butyric acid, I-valeric acid.

“®: Mean in the same row with different superscripts differ (p<0.05).
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