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Prebiotic Preparation from Corncob as Pig Feed Supplements

Wandee Tartrakoon', Worasit Thojampa i, Orose Rugchati ', Tinnagon Tartrakoon” and Nitima Chalerarmsan :

: Faculty of Agricufture Natural Resowrce and Envirorment, Naresuan University, Phitsanutok 65000, Thailand

: Faculty of Science and Agricultural Technology, Rajamangala University of Technology Lanna Phisanulok Campus, Phitsanulok 65000, Thailand

Abstract

Weaned piglets often suffer from post-weaning diarrhea followed by impaired growth
performance and high mortality. Subtherapeutic levels of antibiotics have traditionally been incorporated
into piglet diets to help overcome problems with post-weaning diarrhea, but concemns of bacterial
resistance to antibiotics and general food safety issues have lead to a total ban of the use of antibiotics as
growth promoters. Current research focuses the role of certain non-digestible carbohydrate (NDC) termed
“nrebiotics” in improvement of intestinal function and maintenance of a healthy gastrointestinal
environment. The objective of this study to evaluate the prebiotic potential of Xylo-oligosaccharide
(XOS) as piglet diet supplements. Liquid XOS produced from corn cop meal using 2% H,PO, hydrolysis
at 121°C for 20 min by using autoclave. Basal diet supplemented with XOS at 0, 2.5, 5, 7.5 and 10 g/kg
diet for weanling piglets. Growth performance, nutrient digestibility, and fecal characteristic parameters
were determined in this study. Sixty of 21-day-old crossbred piglets (DurocxLarge ‘WhitexLandrace) were
allocated to 5 dietary treatments for a growth performance experimental period of 28 days. The nutrient
digestibility trial was conducted using 50 piglets with 30-day-old fed each of those experimental diets for
8 days. Total feed consumed and total feces were collected at the last 3 days of experimental period for
nutrients evaluation. Dietary treatment did not affect animal growth performances. However, increasing
level of XOS tended to increase feed intake of piglets. Pigs fed diet supplemented with XOS 5 g/kg
tended to have the highest of average daily gain due to the lowest of diarrhea was found in this group.
Digestibility of dry matter, crude protein, energy, crude fiber, ether extract, ash, calcium and phosphorus
in pig fed diet supplemented with XOS 5 g/kg tended to be highest compared o the others. In conclusion,
corn cop may potentially be used as a substrate to produce XOS with prebiotic properties, however only 5

g/kg diet supplementation recommend from this study.
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2.1 msws lwledn (Prebiotics)
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2.2 Nondigestible Oligosaccharides (NDQ)
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Tabie 2.1 General analysis of corncob (Miura et al., 2004)

Fraction Proportion (%)
Dietary fiber 86
Soluble dietary fiber - Starch g
- Others 17
Insoluble dietary fiber (cellulose, hemicellulose, lignin) 60
Protein 5
Ash 2
Crude lipid ' 1
Water 6
Total 100

PINTINUUDT Worasuwannarak et al. (2006) dutlszaen veuseda Tnaludaudelsd
Ysiazany (soluble dietary fiver) Ysznaulildnsesdlsynoundng AEonT 1N lignocellulosic
materials (LCM) TAun hemicellulose, cellulose, lignin liﬂzéuﬁ Yy 31, 50.5, 15 unz 3.5
posiud MuUAEY 1eINTINLYeY Vazquez e al, (2006) FUimTeddening wuh
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5zun 30%

dleth LCM Wi Wegluanmusanes uasfvguvadl Teglusae 130-230 °C
H%ﬂﬁgﬂﬂ’h Hydrethermal Processing 130 Autohydrolysis reaction 2211 hemicellulose azan1o
aanmag’“ﬁuﬁmwﬁazaw%’{ spnufuveatal Hdnvonhniaiiuanda andmiss uenvint
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gT51in (Garrote et al,, 2001 and 2002) FaTmi3iowun hudnifazarwponni Umaun@ i
RETITRAY (antioxidant activity) (Cruz et al,, 2001 and 2005) MATWNUYDY Vazquez et al., (2006)
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Tuéde Xylooligosaccharide (319 xylan} 78.7% , Ambinooligosaccharide 39% (910 arabinan) Lia%
Glucooligosaccharide 6.85% (11 cellulose) M M Tunmswan HaafusiRuSans ol
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Table 4.1. Growth performances and fecal score index of weaned pigs fed with experimental diets.

Treatmenis®
items SEM
1 2 3 4 5
No. of pigs 12 12 12 12 12
Weight Initial, kg pig 4.70 495 4.80 4.94 481 0.115
Weight final, kg pig’ 8.97 9.50 9.85 9.65 9.43 0.109
Weight gains (WG), g pig'
week 1 0.30 0.13 0.33 0.33 0.43 0.047
week 2 0.98 0.93 1.18 0.90 1.14 0.059
week 3 171 1.53 1.68 1.53 1.43 0.059
week 4 1.91 1.95 1.87 1.95 1.62 0.066
Total WG, kg pig’ 427 455 5.05 4.71 4.62 0.055
Feed intake(FI), kg pigv1
week 1 0.89 0.87 0.92 0.94 1.01 0.045
week 2 1.85 1.92 2.15 2.12 225 0.075
week 3 2.47 2.27 2.47 2.48 2.64 0.062
week 4 2.69° 2.93% 268" 3127 333" 0.074
Total F1, kg pig 7.88 8.04 8.52 8.67 9.23 0.219
Avg. daily FI, g pig 283 287 304 310 330 0.008
Avg, daily gains, g d’ 174 163 180 168 165 0.053
Feed conversion ratio 1.62° 1.81% \y° 1.90% 2.10° 0.005
**Faecal score index”
shape 333" crzi | 278" 3.46" 3.86" 0.093
color 432" 3825 2.45"° 3347 3.52% 0.074
Avg, diarrhea percentage™** 20.25 15.30 10.11 14,93 17.31 -

*® Mean within a row lacking a common superseript letter differ (P<0.05).

* Treatment 1 is control or basal, diet 2, 3,4 and 5 are basal diet plus xqu—biigosaccharide (X08)
at 2.5, 5, 7.5 and 10 g/kg diet, respectively.

**Faecal score index is an average of shape and color daily collected during feeding trial as
follow: shape 1 = very lamp and shape 5 = liquid; color 1 = black and 5 = yellow.

#%* Piglet which had fecal shape = 4 or 5 and fecal color = 4 or 5 would be recorded for 1 diarrhea

incidence; Average diarthea percentage = ((Total diarthea incidence x 100)/12)/28.
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Table 4.2. Average nutrient digestibility coefficient of the pigs fed experimental diets.

Treatments®

Ttems 1 2 3 4 5 SEM’
Dry matter 0.82 0.83 0.86 0.82 0.81 0.522
Crude protein 0.73 0.72 0.74 0.72 0.73 0.079
Crude fiber 0.64 0.66 0.66 0.66 0.63 (0.188
Ether extract 0.70 0.67 0.72 0.68 0.64 0.265
Ash 0.65 0.64 0.66 0.63 0.64 0.337
Energy 0.83 0.84 0.86 0.84 0.84 0.485
Calcium 0.74 0.73 0.75 0.74 0.71 0.813
Phosphorus 0.71 0.72 0.76 g 0.69 0.079

l; Mean of ten pigs per treatment.
Standard error of mean square.

# Treatment: 1 is control or basal diet. 2, 3, 4 and 5 are basal diet plus xylo-oligosaccharide

(XOS) at 2.5, 5, 7.5 and 10 g/kg diet, respectively.
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ABSTRACT

The objective of this study to evaluate the prebiotic potential of XOS as piglet diet
supplements. Liquid Xylo-oligosaccharide (XOS) produced from corn cop meal using 2%
H,PO, hydrolysis at 121°C for 20 min by using autoclave. Basal diet supplemented with
XOS at 0, 2.5, 5, 7.5 and 10 g/kg diet for weanling piglets. Growth performance, nutrient
digestibility, and fecal characteristic parameters were determined in this study. Sixty of
21-day-old crossbred piglets (DurocxLarge WhitexLandrace) were altocated to 5 dietary
treatments for a growth performance experimental period of 28 days. The nutrient
digestibility trial was conducted using 50 piglets with 30-day-old fed each of those
experimental diets for 8 days. Total feed consumed and total feces were collected at the
last 3 days of experimental period for nutrients evaluation. Dictary treatment did not
affect animal growth performances. However, increasing leve! of XOS tended to increase
feed intake of piglets. Pigs fed diet supplemented with XOS 5 g/kg tended to have the
highest of average daily gain due to the lowest of diarrhea was found in this group.
Digestibility of dry matter, crude protein, energy, crude fiber, ether extract, ash, calcium
and phosphorus in pig fed diet supplemented with XOS 5 g/kg tended to be highest
compared to the others. In conclusion, cotn cop may potentially be used as a substrate to
produce XOS with prebiotic properties, however only 5 g/kg diet supplementation
recommend from this study.

Keywords:  xylo-oligosaccharide, corn cop, piglets, digestibility, growth performances
INTRODUCTION

Diarrhea caused by pathogenic Escherichia coli are common in piglets, especially
during early weaning (Alexander, 1984; Beutin ef al.,1998) and can result in heavy losses
for the pig rearing industry (Maxwel et al., 2004). The use of growth promoting
antibiotics may have helped to suppress the incidence of these have been banned. The
role of certain non-digestible carbohydrates (NDO) term “prebiotics” (Gibson and
Roberfrord, 1995) in improvement of intestinal function and maintenance of a healthy
gastrointestinal environment (Salminen ez al., 1998). Oligosaccharide, such as xylo-
oligosaccharides (XOS), isomalto-oligosaccharide (IMOS) and soy-oligosaccharides
(SOS) are classified as “emerging prebiotics”, presenting a promisingprebiotic potential
although they skill lack of strong scientific evidence (Gibson ef al , 2004). As NDO with
promising prebiotic potential, XOS produced by autohydrolysis may constitute a dietary
alternative to antimicrobial growth promoters (Patterson, 2005). The objective of this
study to evaluate the prebiotic potential of XOS as piglet diet supplements. housed.

MATERIALS AND METHODS

Sixty of 21-day-old Durocx (Large Whitex Landrace) weaned piglets were individual

2 Faculty of Agriculture Natural Resource and Environment, Naresuan University, Phitsanulok 65000, Thailand

b Faculty of Science and Agricultural Technology, Rajamangala University of Technology Lanna Phitsanulok
Campus, Phitsanulok 65000, Thailand

* Corresponding author. E-mail address: wandeetal@nu.ac.th
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The pigs were allocated to five experimental diets at 12 pigs per diet in a Completely
Randomized Design (CRD). Diet 1 was basal diet contained full fat soybean meal-broken
rice-skim milk powder to be the main ingredients formulated according to NRC standards
(1998), diets 2 to 5 supplemented with xylo-oligosaccharides (XOS) prepared from corn
copat 0,2.5,5,7.5 and 10 g/kg diet. Xylooligosaccharide (XOS) prepared from corn cop
meal using 2% HPQ4 hydrolysis under 121°C in autoclave. XOS with 2 degree of
polymerization (DP=2) was use as prebiotic (Vazquez ef al., 2000) in liquid form. Feed
was offered individually ad libitum four times daily. Weight measurements and scores of
fecal color and shape were determined for 28 days. Experiment 2 studied on the digestibility
of nutrients in 50 weaned pigs grouped with 10 pigs/group/diet by CRD. Experimental
period consisted of 3 days for diet adjustment followed by 3 days of total feces collection
using 0.5% of titanium dioxide mixed in experimental diet to be indigestible marker for
total feces collection. Feed was offered individually ad libitum twice daily. The collected
feces were immediately frozen at -20 «C to prevent the activity of microorganism.
Collections from each of 3 days were pooled and dried 60 <C for nutrient analysis.
Nutrient analysis was taken in feces and diet using proximate analysis (AOAC, 2000).
Nutrient digestible coefficient was calculated following Adeola (2001).

RESULTS AND DISCUSSION

The results of growth performance of the experimental pigs are shown in Table 1.
Dietary treatment did not affect on piglet weight gain (P>0.05). However, increasing level
of XOS tended (P>0.05) to increase weight gain and feed intake of piglets. Pigs fed diet
supplemented with XOS 5 g/kg tended to have the highest of average daily gain, May be
due to the lowest of diarrhea was found in this group. There were no significant
differences (P>0.05) in feed conversion ratio among pig fed control diet and diets 2 to 4.
The fecal color of the pig fed diet supplemented with XOS 5 g/kg was better (P<0.05)
than in pig fed control diet and tended (P>0.05) to be better in both fecal shape and color
than the other groups. These results agree with Moura ef al. (2008), who found XOS
produced by autohydrolysis with a DP range up to 25 can be fermented in vitro by the
ileal, caecal and colonic microbiota of a Duroc x Landrace piglet. Digestibility of dry
matter, crude protein, energy, crude fiber, ether extract, ash, calcium and phosphorus of
pigs fed diets | to 5 were not significantly different (P>0.05) among treatments (Table 2).
However, the pigs fed diet supplemented with 5 g/kg of XOS tended to have the highest
of nutrient digestibility coefficients.
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Table 1 Growth performances and fecal score index of weaned pigs fed with experimental diets.

Treatments*®
[tems I ) 3 3 3 SEM
No. of pigs 12 12 12 12 2
Weight Enitial, kg pi%" 4.70 4.95 4.80 4.94 481 0.115
Weight final, kg pig” 8.97 9.50 9.85 9.65 9.43 0.109
Weight gains (WG), g pig”
week 1 0.30 .13 0.33 0.33 0.43 0.047
week 2 0.98 0.93 118 0.90 1.14 0.059
week 3 1.71 1.53 1.68 1.53 1.43 0.059
week 4 1.91 £.95 1.87 1.95 1.62 0.066
Total WG, kg pig” 427 455 5.05 471 462 0.055
Feed intake(FT), ke pig”
week 1 0.89 0.87 0.92 0.94 Lo 0.045
week 2 1.85 192 2.15 212 2.25 0.075
week 3 247 227 2.47 2.48 2.64 0.062
week 4 2.69° 2,93 298" 3.12% 3.33° 0.074
Total FI, kg pig” 7.88 8.04 8.52 8.67 9.23 0.219
Avg, daily F1, g pig”’ 283 287 304 310 330 0.008
Avg. daity gains, g d” 174 163 180 168 165 0.033
Feed conversion ratio 1.62° 1.81% 1.71° 1.50% 2.10° 0.005
**Faecal score index"
shape 3.33% 3.37% 2.78° 3.46% 3.86° 0.093
color 432 3.33% 2.45° 3.34% 3.52% 0.074
Avg. diarthea percentage** 20.25 15.30 10,11 14.93 17.31 -

"% Mean within a row tacking a common superscript letter differ (P<0.05).
* Treatment 1 is control or basal, diet 2, 3, 4 and § are basal diet plus xylo-oligosaccharide (XOS) at 2.35575
and 10 g/kg diet, respectively.
#*Fgecal score index is an average of shape and color daily collected during feeding trial as follow: shape 1 =
very lamp and shape 5 = liquid; color 1 = black and 5 = yellow.
*#% Piglet which had fecal shape = 4 or 5 and fecal color = 4 or 5 would be recorded for | diarrhea incidence;
Average diarrhea percentage = ((Total diarrhea incidence x 100Y/12)/28.

Table 2 Average nutrient digestibility coefficient of the pigs fed experimental diets.

Treatments®

[tems 1 2 3 4 5 SEMY
Dry matter 0.82 0.83 0.86 0.82 0.81 0.522
Crude protein 0.73 0.72 0.74 0.72 0.73 0.079
Crude tiber 0.64 0.66 0.66 0.66 0.63 0.188
Ether extract 0.70 .67 0.72 0.68 0.64 0.265
Ash 0.65 0.64 0.66 0.63 0.64 0.337
Energy 0.83 0.84 0.86 0.84 0.84 0.485
Calcium 0.74 0.73 0.75 0.74 0.71 0.813
Phosphorus 0.71 0.72 0.76 0.72 0.69 0.079

"Mean of ten pigs per treatment.
¥ Standard error of mean square.
* Treatment: 1 is control or basal diet. 2, 3,4 and 5 are basal diet pius xylo-oligosaccharide (X08) 2t 2.5, 5, 7.5
and 10 g/kg diet, respectively.

CONCLUSION

Corn cop may potentially be used as a substrate to produce XOS with prebiotic
properties, however only 5 g/kg diet supplementation recornmend from this study.
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