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The Effect of Fermented Diet with Whole Crop Barley Silage
on Fecal Shape and Odorous Compound Concentration from

Feces in Pregnant Sows
Cho, S. B., Kim, C. H.*, Hwang, O. H., Park, J. C., Kim, D. W., Sung, H. G.**,
Yang, S. H., Park, K. H., Choi, D. Y. and Yoo, Y. H.
National Institute of Animal Science, RDA. Suwon 441-706, Korea

Summary

The study was conducted to investigate the effect of feeding fermented diet including whole
crop barley silage on the odor reduction and microbial population change in feces, and the
constipation prevention of pregnant sows. The concentration of phenol was not detected in tapioca,
beet pulp, wheat bran and lupin seeds, while that of p-cresol was ranged between 9.62 and 52.11
mg/L showing that lupin was highest and tapioca was lowest. It was determined that tapioca and
beet pulp were useful feed ingredients to reduce odor due to their lower contents of phenol and
indole compounds. Ten pregnant sows were allocated to control group and fermented diet group in
5 sows in each group. They were fed 3.0 kg DM/d of diets for 28 days. Feces was examined and
showed that the feces from the fermented diet group was observed with the higher moisture
content and the lower hardness than that of the control diet group and the population of E. coli
was decreased and the population of lactobacilus was higher than that of the control diet group.
The concentrations of p-cresol and skatole were lower than the detection levels at 33% and 67%
among the samples of feces of the control group and at 67% and 100% among the samples of
the feces of fermented diet group respectively. Thus it is expected that the odor from the feces of
pregnant sows fed the fermented diet could be reduced compared with that of control group.
Therefore, it is suggested that feeding fermented whole barley diet to pregnant sows improve the
function of intestine and reduce the rate of occurrences of constipation and odor levels.
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Table 1. Gas chromatography analysis condition

Injection Injection volume
Inlet Temperature
Split ratio
Columm Flow
DB-5ms
Detector Temperature

2 ul

250C

5:1

1.0 mL/min

30 m, 0.25 mm, 0.25 um
FID, 250°C

ofvith. ZrwEst W MET Fiol wa
ARE AZT F QRS G Aol
FHE ARAE AT U] AL§S
91T} (Table 2)

AT A= BEZE Saccharomyces cerevisiae
ol &H Ao, AT Lactobacillus
FTFoNA  plantarum, latis, brevis, “1¥]3l
Enterococcus 55N~ faecium 2 Pediococcus
5 acidilactici7t  ©]-8-% AT} (Table 2).
FdrE dEAlEE AvHdAlE, FRE A
dA 2 7IE dBALRE 57530:125% &
gote] W AT vhs 1593 AA H
oA A EaAZT olw AFdA Y
St AFAE ALRel 0.05% H7Messla, @Ha

3. ¥He| €EMERE AT Y=g &
T AL
A= 10570l ekl 19 3.0kgel &
FARE 28U7F TR v & AF 8]
Setow Fo ddd H=E #Fea,
= o VAT 7S HAd] Aste] F
o, W, s 2 el £E

Abstitt. HIAd= A H

2l A4y Saline (0.85% NaCl)

lgs ¥ 5 103 A4S ¢ 5 Frjd

oA v Al ZF 100 w0 =datgich 37°Ce

Al 28A17FEF A1 T ST EH R 484

e ¢ WX% & ColonyE CountingS 3}
E

3
= il
ek EE F T FHELS AT

Table 2. The microbes used for the fermented diet

Strain Species Genus
Lactic acid producing bacteria Lactobacillus plantarum
latis
brevis
Enterococcus Jfaecium
Pediococcus acidilactici
Yeast Saccharomyces cerevisiae
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Table 3. Formula of the experimental diets

. Fermented
Ingredients (%) Control diet)
Corn, yellow 71.00 42.06
Soybean meal 15.46 9.26
Beet pulp 8.35 5.00
Wheat bran 1.99 1.19
DCP 1.90 1.14
Salt 0.33 0.20
Mineral Mixture 0.40 0.40
Vitamin Mixture 0.40 0.40
Biotin 0.17 0.10
Molasses — 0.20
Microbe — 0.05
Brewers grains, wet — 6.00
Brewers yeast, liquid — 4.00
Whole crop barley silage - 30.00
Total 100.00| 100.00
Composition analyzed
Moisture (%) 13.2 31.3
GE (kcal/kg) 3,751 2,951
CP (%) 12.0 8.5
Crude fiber (%) 2.3 5.6

Y Mixed ratio of control diet, whole crop barley
silage and others is 57.5, 30.0, 12.5%, respectively.

Analysis System, 1996) package GLM (General
Linear Model)S ©]-&3lo] B HEA S A A3}
& a1, H4t 7k ZFo]+= Duncan (1955)9] o4
Aol ola) os% ol ToR BAST
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B>
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] 4y o
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ol wraEo] AAE hAMHE ] AL (Ishaque
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olt}, B AFoAME & S o]&3d}o
AFRE in vitro HH"JJ T =7 ¥
FLES =AY (Table 4). 324
= (VOC) 55 543 49 dl=s 5=
ezt vEHY Wy Hl Eu‘doﬂﬁ
A olsldlal, p-AdE FEE
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Efd] Q. 7tol| A 71 soktt. ol & WE
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Table 4. In vitro fermentation characteristics of selected feedstuffs by pig faecal inocula

Feed VOC, mg/L
Phenol p-Cresol Indole Skatole

Tapioca 0 9.62+2.17¢ 0 0°
Beet pulp 0 24.12+2.180° 0 0
Rice bran 3.12+0.30° 26.16=1.47" 0 0.19+0.09°
Corn gluten 0.77+0.08° 40.7142.18% 0 0
Corn germs 1.11£0.14° 28.21+1.24° 0 0
Wheat bran 0 27.62+1.67% 0 1.26+0.27°
Lupine seeds 0 52.11£2.09° 0 1.2440.03°

abed Means in the same columns with different superscripts differ (p<0.05).
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Fig. 1. Control diet (a), fermented whole crop barley diet (b), feces from pregnant sows
fed control diet(c) and feces from pregnant sows fed fermented whole crop

barley diet (d).
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Table 5. Microbial populations (logio CFU/mI) in feces of pregnant sows fed control diet

and fermented whole crop barley diet

Treatment Total microbe E. coli Lactobacillus Fungi
Control 7.93+0.14 7.3540.26" 7.00+0.40° 3.72+0.46
Whole crop Barley diet 7.35+0.38 5.89+0.54° 8.51+£0.41° 3.05+0.36

*® Means in the same columns with different superscripts differ (p<0.05).

Table 6. Analysis results of volatile organic compound(VOC) about feces from pig fed

control and fermented diet (%)"

Treatment Phenol p-Cresol Indole Skatole

Control 100 33 0 67

Whole crop Barley silage 100 67 0 100

" Frequency ratio under limit of detection about VOC.
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