Utilization of Protein (Peptide) from Novel
Functional Potato Breeds as Natural Antibiotics in Feed and

its Industrial Application and Development
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SUMMARY

1. Title

Utilization of novel functional breeds of potato containing antimicrobial peptide as natural

antibiotics in feed and its industrial application and development

II. Research Objectives and Background

The use of antibiotics has led to dramatic improvements in treating infectious diseases and has
significantly increased food-animal productivity. However, the attention was drawn to the risk of
bacterial resistance to certain antibiotics and the potential harm to both human health and animal
production. Therefore many feed additives have been studied to find alternative to antibiotics. Up
to now, the typical substances are Probiotics, Acidifiers, Enzymes Mineral supplements and
Oligosaccharides. Recently, some natural proteins, such as antimicrobial peptides (AMPSs), have
been isolated and characterized from tissues and organisms representing virtually every kingdom
and phylum. Antimicrobial peptides (also called host defence peptides) are an evolutionarily
conserved component of the innate immune response and are found among all classes of life.
These peptides are potent, broad spectrum antibiotics which demonstrate potential as novel
therapeutic agents. Antimicrobial peptides have been demonstrated to kill Gram negative and
Gram positive bacteria (including strains that are resistant to conventional antibiotics),
mycobacteria (including Mycobacterium tuberculosis), enveloped viruses, fungi and even
transformed or cancerous cells.

New domestic potato breeds (Gogu valley and Golden valley) have been invented and studies
demonstrated these breeds had stronger antimicrobial activity than normal breeds invented
previously. Furthermore, some antimicrobial peptides were extracted successfully from these
potatoes.

So these new breeds of potato not only can be applied in domestic livestock production, but
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also this kind of natural substance can to be used as an alternative to antibiotics.

Ill. Research Scope and Contents

This research is conducted to use this kind of domestic potato breeds containing antimicrobial
activity, evaluate its effect when extract potato protein having antimicrobial compounds, and
applied to animal production. Moreover, it will establish the techniques for separation, extraction,
purification and mass production potato peptide. In order to evaluate this natural antimicrobial
peptide substituting for antibiotics in feed industry and animal husbandry, the following

researches were conducted during two years period.

Part I: Natural Antimicrobial peptide, application and use as altemative to antibiotic in feed

development

<15t

Year> To evaluate the efficacy and nutritional properties of crude potato protein (Gogu
valley and Golden valley) containing antimicrobial peptide at different dietary
inclusion levels and compare with antibiotics.

<2" Year> Verification and use of the potato protein having antimicrobial peptide in refined

form to evaluate its nutritional properties and assess immune response by challenge

studies using different dietary inclusion levels and compare with antibiotics.
Part II: Selection and propagation of potato as an altemative to Antibiotics as feed additive

<1* Year> Selecting and evaluation for quality analyze of potato genetic resources

<2" Year> Development and establishment for mass production of promising potato varieties

Associated Part: Screening of novel potato strains producing natural antimicrobial peptide

<1* Year> Use of tuber, leaf and stem of new potato breeds to scan their antimcrobial activity

towards pathogenic microoganism

_15_



<2" Year> Use of new potato breeds to purify potato protein and scan their antimcrobial

activity towards pathogenic microoganism in livestock.

IV. Research Results and Proposal for Practical Use

1. Research Results

Part I: Natural antimicrobial peptide, application and use as altemative to antibiotic in feed

development

<1" Year> To evaluate the efficacy and nutritional properties of crude potato protein (Gogu
valley and Golden valley) containing antimicrobial peptide at different dietary

inclusion levels and compare with antibiotics.

The purpose of the study was to evaluate crude potato protein from two different breeds of
potatoes (Gogu valley and Golden valley) for their antimicrobial properties and their optimal
level of dietary inclusion by comparing with negative control (diet without antibiotics) and
positive control (diet added with antibiotics) by conducting four experiments using weanling

piglets and broilers.

Experiment 1. Impact of feeding antibiotics and different levels of crude potato protein (Gogu
valley) containing antimicrobial peptide on the growth performance, nutrient
digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in weanling piglets
A total of 280 weanling piglets (Landrace x Yorkshire x Duroc) were used in a 28-d growth

study to investigate the effects of feeding crude potato protein (CPP) on growth performance,

nutrient digestibility, hematological status, immune response, small intestinal morphology and
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bacterial populations in feces and large intestine. These piglets (initially 6.42 + 0.74 kg and 23
+ 3 d of age) were randomly allotted to five treatments on the basis of their body weight and
sex, each treatment comprised of four pens and each pen had 14 piglets. Dietary treatments
included: PC (positive control; basal diet + 0.15% apramycin and 0.10% colistin sulfate); NC
(negative control; basal diet); and supplemented with 0.25, 0.50 and 0.75% of CPP. This CPP
was extracted from a special potato breed (Solanum tuberosum L. cv. Gogu valley) containing
antimicrobial peptides (Potamin-1). PC treatment showed significantly (p<0.05) higher ADG than
CPP, but CPP showed linear improvement (p<0.05) in ADG and ADFI. The digestibility of DM
(phase I and 1) and CP (phase IlI) was found to be significantly (p<0.01) higher in piglets fed
PC diets as compared to piglets fed CPP diets. There was also a linear increase (p<0.05) in
digestibility of DM (phase Il) with increasing levels of CPP. The feeding of CPP to piglets had
no effect (p>0.05) on their apparent ileal digestibilities of amino acids, hematological status and
immune response. The population of total bacteria (d 14) and E. coli (d 14 and 28) in the feces
of piglets was found to be significantly (p<0.05) lower in PC compared with piglets fed of
CPP, and CPP fed piglets had reduced population of total bacteria, E. coli and Staphylococcus
in feces on d 14 and 28 than NC. The total bacteria in caecum and colon, Staphylococcus in
caecum and E. coli in rectum were significantly (p<0.05) lower in PC. Similary, CPP had lower
(linear, p<0.05) total bacteria and Staphylococcus in caecum, colon and rectum, and E. coli in
rectum than NC. The CP and moisture concentration of liver and muscle; organ weights and
small intestinal morphology were not affected by either CPP or PC. These results suggest that
CPP may be an alternative to medicated feed with antibiotics since it was effective in reducing

the pathogenic bacteria and improved performance of piglets.

Experiment 2. Impact of feeding antibiotics and different levels of crude potato protein (Gogu
valley) containing antimicrobial peptide on the growth performance, nutrient
digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in broilers

A total of 600 broiler (Ross, day old) chicks were used in a 6-wk growth study to

investigate the effect of feeding different levels of crude potato protein (CPP) on their growth
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performance, apparent nutrient and ileal amino acid digestibility, hematological indices, immune
response, small intestinal morphology and bacterial populations in feces and large intestine.
These birds (initially 44.10 + 3.59 g) were randomly allotted to five treatments on the basis of
their body weights, each treatment comprised of four replicates and each replicate had 30 birds.
Dietary treatments included: PC (positive control; basal diet + 0.05% avilamycin); NC (negative
control; basal diet); and supplemented with 0.25, 0.50 and 0.75% of CPP. This CPP was
extracted from a special potato breed (Solanum tuberosum L. cv. Gogu valley) containing
antimicrobial peptides (Potamin-1). Birds fed PC diets had higher (p<0.01) overall (0 ~ 6 wk)
body weight gain and improved feed efficiency (p<0.05) and those fed CPP diets showed
improved performance during starter phase and higher (p<0.05) overall body weight gain than
birds fed NC diets. The digestibility of DM and CP was higher (p<0.05) in PC during both the
phases and feeding of CPP improved (p<0.05) the DM (starter phase) and CP (starter and
finisher phase) digestibility when compared with birds fed NC diets. The ileal digestibility of
alanine, aspartic acid, cystine and glutamic acid were higher in PC, and feeding of CPP
improved (p<0.05) the ileal digestibility of glutamic acid. The populations of total bacteria (d 28
and 42), E. coli (d 14, 28 and 42) and Staphylococcus (d 28 and 42) were lower (p<0.01) in
the feces of birds fed PC diets and birds fed CPP diets had lower (p<0.01) population of E.
coli (14 d) and Staphylococcus (d 28 and 42) in the feces than those fed NC diets. The
populations of total bacteria, E. coli, and Staphylococcus in the caecum and cloaca were lower
in PC and CPP had lower (linear, p<0.05) total bacteria and Staphylococcus in caecum and
cloaca, and E. coli in caecum than NC. The cutaneous basophilic hypersensitivity in terms of
PHA2 at 12 h was higher (p<0.01) in PC and HA titer were greater (linear p<0.05) in piglets
fed CPP than those fed NC diet. The hematological indices, CP and moisture concentration of
liver and muscle, organ weights and morphology of small intestinal did not vary among the
dietary treatments. These results suggest that birds fed crude potato protein had improved growth
performance and lower pathogenic bacteria and hence can be a potential candidate to replace

antibiotics in feed.

Experiment 3. Impact of feeding antibiotics and different levels of crude potato protein (Golden

valley) containing antimicrobial peptide on the growth performance, nutrient
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digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in weanling piglets

A total of 280 weanling piglets (Landrace x Yorkshire x Duroc) were used in a 28-d growth
study to investigate the effects of feeding crude potato protein (CPP) on growth performance,
nutrient digestibility, hematological status, immune response, small intestinal morphology and
bacterial populations in feces and large intestine. These piglets (initially 7.16 + 0.88 kg and 23
+ 3 d of age) were randomly allotted to five treatments on the basis of their body weight and
sex, each treatment comprised of four pens and each pen had 14 piglets. Dietary treatments
included: PC (positive control; basal diet + 0.15% apramycin and 0.10% colistin sulfate); NC
(negative control; basal diet); and supplemented with 0.25, 0.50 and 0.75% of CPP. This CPP
was extracted from a functional potato breed (Solanum tuberosum L. cv. Golden valley) had
antimicrobial activity. PC treatment showed significantly (p<0.05) higher overall ADG and
improved FCR and CPP showed improvement (p<0.05) in FCR when compared with NC
treatment. In phase | (d 0 ~ 14) the digestibility of DM was found to be significantly (p<0.05)
higher in piglets fed PC diets as compared to piglets fed CPP diets. However, in phase Il (d
14 ~ 28) piglets fed PC diets had significantly (p<0.05) higher DM and CP digestibility than
piglets fed CPP diets. There was also an increase (linear, p<0.05) in digestibility of DM with
increasing levels of CPP. The feeding of CPP to piglets had no effect (p>0.05) on their
apparent ileal amino acids digestibility, hematological status, cutaneous basophilic hypersensitivity
as well as humoral immune response. The population of total bacteria (d 14, 21 and 28), E.
coli (d 21 and 28) and Staphylococcus (d 21 and 28) in the feces of piglets was found to be
significantly (p<0.05) lower in PC and CPP fed piglets had reduced population of total bacteria,
E. coli and Staphylococcus in feces on d 21 and 28 than NC. The total bacteria in rectum and
E. coli in caecum and colon were significantly (p<0.05) lower in PC and CPP had lower
(linear, p<0.05) total bacteria, E. coli and Staphylococcus in caecum and rectum than NC.
However, the CP and moisture concentration of liver and muscle, organ weights and small
intestinal morphology was not affected either by CPP or PC. These results suggest that CPP
may be potential alternative to antibiotics as it was effective in reducing the pathogenic bacteria

and improved performance of piglets.
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Experiment 4. Impact of feeding antibiotics and different levels of crude potato protein (Golden
valley) containing antimicrobial peptide on the growth performance, nutrient
digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in broilers

A total of 600 broiler (Ross, day old) chicks were used in a 6-wk growth study to
investigate the effect of feeding different levels of crude potato protein (CPP) on their growth
performance, apparent nutrient and ileal amino acid digestibility, hematological indices, immune
response, small intestinal morphology and bacterial populations in feces and large intestine.
These birds (initially 44.21 + 2.11 g) were randomly allotted to five treatments on the basis of
their body weights, each treatment comprised of four replicates and each replicate had 30 birds.
Dietary treatments included: PC (positive control; basal diet + 0.05% avilamycin); NC (negative
control; basal diet); and supplemented with 0.25, 0.50 and 0.75% of CPP. This CPP was
extracted from a functional potato breed (Solanum tuberosum L. cv. Golden valley) that had
antimicrobial activity. The body weight gain was higher (p<0.01) during the overall (0 ~ 6 wk)
and finisher (3 ~ 6 wk) phase in birds fed PC diets; however, the feed intake and FCR were
comparable among the dietary treatments. The digestibility of DM and CP and the ileal
digestibility of cystine were higher in birds fed PC diets in both the phases as compared with
birds fed CPP diets. The populations total bacteria (d 14 and 42), E. coli (d 28 and 42) and
Staphylococcus (d 28 and 42) were lower (p<0.01) in the feces of birds fed PC diets and these
fed CPP diets had lower (p<0.01) population of Staphylococcus (28 and 42 d) and total bacteria
(28 d) in the feces than those fed NC diets. The populations of total bacteria in the caecum
and cloaca and E. coli in the cloaca were lower (p<0.01) in PC fed birds and CPP fed broilers
had lower population of total bacteria in cloaca and E. coli in caecum and cloaca than broilers
fed NC diets. The hematological indices, CP and moisture concentration of liver and muscle,
immune response, organ weights and morphology of small intestinal did not vary among the
dietary treatments. These results suggest that crude potato protein was effective in reducing the

pathogenic bacteria and hence can be a potential candidate to replace antibiotics in feed.
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<2" Year> Verification and use of the potato protein having antimicrobial peptide in refined
form to evaluate its nutritional properties and assess immune response by
challenge studies using different dietary inclusion levels and compare with

antibiotics.

The purpose of the study was to evaluate the breed of potato having antimicrobial peptide by
further refinement of crude potato protein (Gogu valley) and determine optimal level for the
dietary inclusion of refined potato protein and compare with negative control (diets without
antibiotics) and positive control (diets added with antibiotics) by conducting two experiments
using weanling piglets and broilers. And also compare the immune response by challenge studies

in weanling piglets and broilers.

Experiment 5. Impact of feeding antibiotics and different levels of refined potato protein (Gogu
valley) containing antimicrobial peptide on the growth performance, nutrient
digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in weanling piglets

A total of 280 weanling piglets (Landrace x Yorkshire x Duroc) were used in a 28-d growth
study to investigate the effects of feeding refined potato protein (RPP) on growth performance,
nutrient digestibility, hematological status, immune response, small intestinal morphology and
bacterial populations in feces and large intestine. These piglets (initially 5.96 + 0.66 kg and 23
+ 3 d of age) were randomly allotted to five treatments on the basis of their body weight and
sex, each treatment comprised of four pens and each pen had 14 piglets. Dietary treatments
included: PC (positive control; basal diet + 0.15% apramycin and 0.10% colistin sulfate); NC
(negative control; basal diet); and supplemented with 200, 400 and 600 ppm of RPP. This RPP
was extracted from a special potato breed (Solanum tuberosum L. cv. Gogu valley) containing
antimicrobial peptides (Potamin-1). The overall growth performance (ADG, ADFI and FCR) was
improved (p<0.01) in PC, and feeding of RPP improved (linear, P<0.05) FCR in phase I (d O
~ 14) and higher ADG in phase Il (d 14 ~ 28) than NC. Dietary treatments had no effect on

the apparent nutrient and ileal amino acid digestibilities, hematological status, cutaneous
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basophilic hypersensitivity, humoral immune response, CP and moisture concentration of liver
and muscle, organ weights and morphology of small intestinal. However, the digestibility of Ca
was higher in PC in both the phases. The total bacteria, E. coli and Staphylococcus in the feces
of piglets (d 7, 14, 21 and 28) and large intestine were lower (p<0.01) in PC and RPP had
lower total bacteria, E. coli and Staphylococcus in feces on d 14, 21 and 28 as compared with
NC. These results suggest that piglets fed antibiotics had improved performance; however,
feeding of RPP was effective in reducing the pathogenic bacteria and improved performance of
piglets. Lower levels of RPP were used in the present study, but based on the results use of

higher levels of RPP might show further improved growth performance.

Experiment 6. Impact of feeding antibiotics and different levels of refined potato protein (Gogu
valley) containing antimicrobial peptide on the growth performance, nutrient
digestibility, small intestinal morphology, fecal and intestinal microflora, and

immune response in broilers

A total of 600 broiler (Ross, day old) chicks were used in a 6-wk growth study to
investigate the effect of feeding different levels of refined potato protein (RPP) on their growth
performance, apparent nutrient and ileal amino acid digestibility, hematological indices, immune
response, small intestinal morphology and bacterial populations in feces and large intestine.
These birds (initially 34.71 + 2.18 g) were randomly allotted to five treatments on the basis of
their body weights, each treatment comprised of four replicates and each replicate had 30 birds.
Dietary treatments included: PC (positive control; basal diet + 0.05% avilamycin); NC (negative
control; basal diet); and supplemented with 200, 400 and 600 ppm of RPP. This RPP was
extracted from a special potato breed (Solanum tuberosum L. cv. Gogu valley) containing
antimicrobial peptides (Potamin-1). The body weight gain, feed intake, FCR, apparent nutrient
and ileal amino acid digestibility, hematological status, CP and moisture concentration of liver
and muscle, cutaneous basophilic hypersensitivity, humoral immune response, organ weights and
morphology of small intestinal did not vary among the dietary treatments. The population of
total bacteria, E. coli and Staphylococcus in the feces (d 21 and 42) and large intestine of

broilers fed PC diets was lower (p<0.01) than broilers fed RPP diets and feeding of RPP was
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effective in reducing the populations of total bacteria, E. coli and Staphylococcus in the feces of
broilers on d 21 and E. coli on d 42 as compared with broilers fed NC diets. Birds fed RPP
had lower (linear, p<0.01) total bacteria and Staphylococcus in caecum and E. coli in cloaca
than birds fed NC diets. These results suggest that antibiotics had more impact in reducing
pathogenic bacteria than RPP. But use of RPP at higher levels may show higher antimicrobial

activity and also improve the growth performance of broilers.

Experiment 7. Challenge study using antimicobial peptide (refined protein, Gogu valley) protein

and antibiotics in weanling piglets

Effect of refined potato protein (RPP) against Salmonella typhimurium challenge in weaning
piglets were observed. Three different concentrations (200, 400, and 600 ppm) of refined potato
protein did not prevent from mortality compared with the antibiotic treated group. However, the
treatments of refined potato protein affected the recovery from clinical signs in pigs fed with
200 ppm refined potato protein. Cutaneous basophil hypersensitivity (cell mediated immunity)

was also significantly enhanced by the refined potato protein treatments.

Experiment 8. Challenge study using antimicobial peptide (refined protein, Gogu valley) protein

and antibiotics in broilers
Effect of refined potato protein (RPP) against Salmonella gallinarum challenge in broilers was
also studied. Treatment of refined potato protein prevented from the clinical signs and affected
the recovery of the clinical signs. Cutaneous basophil hypersensitivity was also significantly
enhanced by the refined potato protein treatments.

Part II: Selection and propagation of potato as an altemative to antibiotics as feed additive

<1* Year> Selection and evaluation for quality analyzing of potato genetic resources

_23_



There has been great trend in the potato eating style in developed countries. There was no
potato varieties with natural antibiotics in korea. The purpose of this study was to select
functional potato varieties with antibiotics. This research was three years project. Already
selected advanced clones were used for the adaptation experiments at three different locations.
The content of antifungal protein in potato varieties have been measured by Ci;s RP-HPLC

respectively.

» To guarantee and select quality analyzing of potato: an experiment in soil about each
potato genetic source

- To select promising potato with natural antibiotics through a soil test on potato genetic
source of various valley varieties and lines

» Selection and component quality in potato cultivation: quality analyzing at three different
locations and comparison analyzing for lines with natural antibiotics, final selection

- To select suitable promising lines with natural antibiotics in internal climate through
location adaptation test, also to evaluate quality of varieties in various location by UPOV
regulation

<2" Year> Development and establishment for mass production system of promising potato

varieties

Promising potato have been selected lines with much natural antibiotics and then have been
leaved a growth point and have attached 2 leaves, To produce mass-production which produce
virus-free plant in meristem culture.

Plants which produced virus-free plant in meristem culture have produced MT(mini tuber) to
acclimation proliferation and nutriculture.

Produced MT(to acclimation proliferation and nutriculture) has made of seed potato in
net-house cultivation. Produced seed potato has made of a supply breed to Goreangji (800
meters above the sea level). Produced seed potato was marking and was commercializing by
potato valley company.
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» To screen the promising potato varieties and lines.

» To analyze cultivation quality of promising potato varieties and lines.

» To introduce into in vitro condition and to propagate the selected potato varieties and
lines.

» To establish mass production system of superior potato varieties and lines.

» Mass production and commercialization with the virus-free potatoes.

Associated Part: Screening of novel potato strains producing natural antimicrobial peptide

(1) Goal and importance

A trypsin-chymotrypsin protease inhibitor was isolated from the tubers of the potatoes (Solanum
tuberosum L. cv. Gogu valley and Solanum tuberosum L. cv. Golden valley) by extraction of the
water-soluble fraction, dialysis, ultrafiltration, and C18 reversed-phase high performance liquid
chromatography. This inhibitor, which we named Potamin-1 (PT-1) and Potide-G (PT-G), were
thermostable and possessed antimicrobial activity but lacked hemolytic activity. PT-1 and PT-G strongly
inhibited pathogenic microbial strains, including Candida albicans, Rhizoctonia solani, and Clavibacter
michiganense subsp. michiganinse. Automated Edman degradation showed that the N-terminal sequence
of PT-1 was NH2-DICTCCAGTKGCNTTSANGAFICEGQSDPKKPKACPLNCDPHIAYA-.

The sequence had 62% homology with a serine protease inhibitor belonging to the Kunitz family, and
the peptide inhibited chymotrypsin, trypsin, and papain. This protease inhibitor, PT-1 and PT-G, were
composed of polypeptide chains joined by disulfide bridge(s). Reduced PT-1 and PT-G almost
completely lost its activity against fungi and proteases indicating that disulfide bridge is essential for its

protease inhibitory and antifungal activity.
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(2) Contents and Scope

We describe the purification and characterization of the antimicrobial peptide Potamin-1 (PT-1) from
potato tubers. PT-1 inhibits human pathogenic fungal and plant pathogenic bacterial strains, and it shows
sequence homology with a protease inhibitor produced by potatoes upon fungal attack. Finally, we
characterized the protease inhibitor activity of PT-1 and determined its molecular mass by mass

spectrometry.

(3) Results

We have isolated a PT-1 peptide from the potato (Solanum tuberosumL cv. Gogu Velley). These water
soluble peptide was first extracted from potato tubers and dialyzed using 1,000 MWCO dialysis tubing.
The retained >1 kDa-components were then boiled to abtain heat-stable peptides and subjected to
ultrafilitration using a 10,000 MWCO membrane. Thus, three components were obtained: >10 kDa, <10
kDa - >1 kDa, and <1 kDa. The component with a mass <10 and >1 kDa was the most active. This
component was subjected to further fractionation by C18 revers-phase HPLC.

We next examined the antimicrobial activity of the purified peptides against various human and plant
pathogenic microbial cells by assessing the minimum inhibition concentration (MIC). Peptides had
antimicrobial activity against the human pathogenic fungus C. albicans, the plant pathogenic fungus R.
solani, and the pathogenic bacterium C. michiganense. The microbicidal effect of PT-1 was further
visualized by treating C. michiganense and C. albicans with PT-1 and then spreading the cells on agar
plates.

We next examined the cytotoxicity of peptides against mammalian cells by measuring the lysis of
human erythrocytes. These peptides had no hemolytic activity, whereas melittin, used as a positive
control for lysis, was strongly hemolytic. These results demonstrated that peptides have a remarkable
antimicrobial activity against various microbial cells but no hemolytic activity.

We found that PT-1 sequence was 62% identical to potato serine protease inhibitor and is a dimeric

protein belonging to the Kunitz superfamily of protease inhibitors.
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2. Proposal for Practical Use

1) The peptides derived from new breeds potatoes, Gogu valley and Golden valley, possessing
the higher antimicrobial activity but no cellular toxicity. We will apply these results to the
developments of the antimicrobial peptides as therapeutic antibiotics.

2) In present study, isolated CPP and RPP can be used not only as an alternative in feed
industry, but also as additives in cosmetics and alternative to agricultural chemicals, which
suggests potato peptide can be applied commercially and industrially in above fields. In addition,
new peptide can be obtained by shortening amino acid length, which exhibits higher
antimicrobial activity than model peptide. This can be applied in new breed development.

3) Isolated Potamin-1 and Potide-G provides valuable information in understanding the
mechanism of antimicrobial peptide on antibacterial, antifungal and anticancer.

4) The isolation procedure for antimicrobial peptide in present research decreases the cost of

it's production, which provides valuable information in application of mass production.
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HMH2d =de Zleid #

9o FlElo]=o] 3 A E= Cecropin A, Magainin, Melittin 2 sapecin, apidaecin’s ]
gt A77E H&A Foluh 28Uz ofA A WEHAA Za dE AAo|th. ww AYE
Yol gt&et 23y A7 A 7ihE vBAbE A Eeolu sEEC] HA dEdd A A

FREe HAS] fa wEol Ut FUH FHAee) wuAde P 4FAn
& 1

FHME 715A AEE ZAEZFQ M (Solanum tuberosum L. cv. Gogu valley) <}

Z &= 2] (Solanum tuberosum L. cv. Golden valley) 2458 &84S Yels &2 (HElo]
j

)el "Potamin-1, Potamin-2, Potide-G"(Kim %, 2005; Kim %, 2006)& &##slslon =44
3 AFES FUEE AT B BRONA 2 FE BAS Ueplen], 53 gudis)
f2 s 482 HoRA FF /1FS dEe &+ Atk
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A AFom Bol aHlHA JJow A IARE e Holr, B A
v A& (Han 5, 1996), &+F(Do 5, 2004), & <F(Berrocal-Lobo 5, 2002) 2 4379 A4S
o st=dl(Pouvreau 5, 2001) E¥AHoletar el iy 2 HAPolA AMEE 7lsAd At
I Y Sl NEE AFFToRA Fu= AAdola vy gheko] Eow It
FEpo] =2l PT-1& 28 ete] qddFoA =2 LS Udetiidde & 248 n48
goA 1How F=

a

Tadet 4%, HWe
2. Al € 9y
7t A G W] =23 MIC test

oA o] Abgd ZAH(ar¥ e, Solanum tuberosum L. cv. Gogu valley):= (F) ¥ HOE
Mo A AFgHRdom AodE 90~95%, 4T A AR A5 At
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ZF2behe (crude potato protein, CPP)] FE& flate] A e AAE AHSF Fvd=z 2
S AAL dAEgste] dEs AAsNer #84 dfde] gajd FsAS A
ZAA ARG S g5t

ZFApekul o] MIC(minimum inhibitory concentration) testS 9] dle] HAbolA HE® dad
2S5 sterile deionized distilled water(SDDW)°l 10,000¢/ml(10,000ppm) FE= WHE $ ol g
7HA w2 sA et ARgstdth mikE Ul7bA] T F[E. coli, staphylococus aureus (ATCC
29213), salmonella choleraesuis (ATCC 13312) —12] 3L salmonella gallinarum (ATCC 9184)]<]
Hj kol S MHBE ©]&3te] 05 McFarland standard(1.5x10°CFU/m()$} W] wate] FH =S o
FAt 72+ Adds 5x105CFU/mfagi 84 s 3(1:300) A B gl inge} 34
A IntEs 22t ddE 15m fr2 tubeoll H7FEE F 35CelA 16~20A15 < X &l
dom zt wjA(agar)oll ¥ A FHE FAsto] HLAAFEE=MIC)E 2A A

r%ﬂ

ol
o

. A FAA, FATE Z ALFERY

2 AgSs 98 AMA ATl 6.4240.74kg?] o] AF<=(LandracexYorkshirexDuroc, 23+3% %)
28075 sAlste]l A ATl whel 5A P AWk, Wb 1454 gk qle] wj A6}l
AYg-e gAgmol MIC 5o A3k A A|(PC, positive control; 7] ZAF5+0.15%
apramycin®} 0.10% colistin sulfate), ™ Z(NC, negative control; 7] ZA}R) Zrg]al 7FAbeka
£ 0.25, 050 % 0.75% H7b2 FESATH AFFA TS F 4F7H0~289) HAEAIL Al
ArAreE GAE IUA 2T FH(NRC, 1998)°] w3=o] Phase 1(0~14%)%} Phase 11(14~28%)
2 giEste] wigkstgl om(Table 13 2) Ab=9F =2 AT AAAI AT 716 =9 AbFe
oA e Halo] F=ako] AT

s

A= 9] A5 Phase 19} Phase 112 Yol S Als SAHA AlgHol5e AHS
=A43sle] ABRAFAHEFS 7IESAeH AFAdFE Uro] A5 A H(average daily gain,

2

ADG)# U rrliAlF #H(average daily feed intake, ADFI)S AFZ3lQAth. A& Q78 (feed
conversion ratio, FCR)<> U QA AtsdF Foll A dIdSAFS vro] At

. AEARF 2
i 28ES =
718141 (0.25%) Tt o AlgAatzoel ok 5U 3] A8V 33U A FH IS
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Table 1. Formula and chemical composition of experimental diets (as-fed basis) for feeding
trial (Phase I, d 0 ~ 14)

[Tou NCt Crude potato protein, %

Item (Antibiotics) (Control)  0.25 0.50 0.75
Ingredients, %
Corn 33.09 33.58 33.28 33.02 32.73
Whey powder 28.00 28.00 28.00 28.00 28.00
Lactose 5.00 5.00 5.00 5.00 5.00
Soybean meal, 48% CP 13.84 13.76 13.65 13.51 13.38
Soy protein concentrate 6.00 6.00 6.00 6.00 6.00
Spray-dried plasma protein 5.00 5.00 5.00 5.00 5.00
Fish meal 4.25 4.25 4.25 4.25 4.25
Soybean oil 2.20 2.04 2.20 2.35 2.51
Limestone 1.02 1.02 1.02 1.02 1.02
Tricalcium phosphate 0.23 0.23 0.23 0.23 0.23
L-Lysine-HCI, 78% 0.16 0.16 0.16 0.16 0.17
pL-Methionine, 100% 0.16 0.16 0.16 0.16 0.16
Tryptophan, 10% 0.15 0.15 0.15 0.15 0.15
Salt 0.10 0.10 0.10 0.10 0.10
Choline chloride, 25% 0.05 0.05 0.05 0.05 0.05
Vitamin premix® 0.30 0.30 0.30 0.30 0.30
Mineral premix’ 0.20 0.20 0.20 0.20 0.20
Apramycin, 10% 0.15 — — — —
Colistin sulfate, 1% 0.10 — — — —
Crude potato protein — — 0.25 0.50 0.75
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
ME, kcal/kg 3,400 3,400 3,400 3,400 3,400
CP, % 23.50 23.50 23.50 23.50 23.50
Lys, % 0.80 0.80 0.80 0.80 0.80
Met + Cys, % 0.40 0.40 0.40 0.40 0.40
Ca, % 1.65 1.65 1.65 1.65 1.65
Av. P, % 0.93 0.93 0.93 0.93 0.93

L Abbreviations: PC, positive control; NC, negative control.

“Supplied per kg diet: 9,600 IU vitamin A, 1,800 IU vitamin Ds, 24 mg vitamin E, 1.5 mg vitamin By,
12 mg vitamin By, 2.4 mg vitamin Bs, 0.045 mg vitamin Bi,, 1.5 mg vitamin Ks, 24 mg pantothenic
acid, 45 mg niacin, 0.09 mg biotin, 0.39 mg folic acid, 7.2 mg ethoxyquin.

®Supplied per kg diet: 150 mg Fe, 96 mg Cu, 72 mg Zn, 46,5 mg Mn, 0.9 mg I, 0.9 mg Co, 0.3 mg
Se.
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Table 2. Formula and chemical composition of experimental diets (as-fed basis) for feeding
trial (Phase I, d 14 ~ 28)

pCt NC? Crude potato protein, %

Item (Antibiotics)  (Control) 0.25 0.50 0.75
Ingredients, %
Corn 42.00 42.48 4221 41.92 41.64
Whey powder 25.00 25.00 25.00 25.00 25.00
Lactose 2.00 2.00 2.00 2.00 2.00
Soybean meal, 48% CP 19.08 19.00 18.86 18.73 18.58
Spray-dried plasma protein 5.00 5.00 5.00 5.00 5.00
Fish meal 2.25 2.25 2.25 2.25 2.25
Soybean oil 1.90 1.75 1.90 2.06 2.22
Limestone 0.88 0.88 0.88 0.89 0.89
Tricalcium phosphate 0.58 0.58 0.58 0.58 0.58
L-Lysine-HCI, 78% 0.13 0.13 0.14 0.14 0.15
pL-Methionine, 100% 0.13 0.13 0.13 0.13 0.14
Tryptophan, 10% 0.15 0.15 0.15 0.15 0.15
Salt 0.10 0.10 0.10 0.10 0.10
Choline chloride, 25% 0.05 0.05 0.05 0.05 0.05
Vitamin premix® 0.30 0.30 0.30 0.30 0.30
Mineral premix® 0.20 0.20 0.20 0.20 0.20
Apramycin, 10% 0.15 — — — —
Colistin sulfate, 1% 0.10 — — — —
Crude potato protein — — 0.25 0.50 0.75
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
ME, kcal/kg 3,350 3,350 3,350 3,350 3,350
CP, % 21.0 21.0 21.0 21.0 21.0
Lys, % 1.43 1.43 1.43 1.43 1.43
Met + Cys, % 0.83 0.83 0.83 0.83 0.83
Ca, % 0.80 0.80 0.80 0.80 0.80
Av. P, % 0.40 0.40 0.40 0.40 0.40

'Abbreviations: PC, positive control; NC, negative control.

2Supplied per kg diet: 9,600 IU vitamin A, 1,800 IU vitamin D3, 24 mg vitamin E, 1.5 mg vitamin By,
12 mg vitamin B;, 2.4 mg vitamin Bg, 0.045 mg vitamin Bi,, 1.5 mg vitamin Ks, 24 mg pantothenic
acid, 45 mg niacin, 0.09 mg biotin, 0.39 mg folic acid, 7.2 mg ethoxyquin.

*Supplied per kg diet: 150 mg Fe, 96 mg Cu, 72 mg Zn, 46.5 mg Mn, 0.9 mg I, 0.9 mg Co, 0.3 mg
Se.
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Wiley mill= £33kl A&l AREE AT a7 3Fetvweit adte, F75FA, &

7 ooge] SR zuwd d% FWugE aea 2% %wi@%~44@ HAEER
Al HHE 1R (F 20%) A71FEA F mArele] EAe] ALgH it BAA S 2s@e B
S Zg3 A WEES AAG FA 2 3t

27 ﬂolﬂ’é} e aYa e TEste] 2% Wl g5 FgHsH waE #Es

X
yadd oo uAHAA FAAvFor #AAS wpx] oA Bk 3N E
22 F7H0 A YeAY sden WeEAzl AEs -80Ce w2z x7](Samwon Inc,
Korea) & ol&3le] BAAZs¢Y. A28 AE%E 1m screen wiley mill2 23 F o}n
AP S S48 A7k dARAsl 1k st o] oM Anl 2= 3heko)
=38 93l 247 MZS Hegorm BASY A7A WARAIFAT. AU AE FA}
E fsto] WA, A 2 A YEELS U)o AMFEH 7CoNA YHRASA
o] MAE HAE flstel AR} FES R0, 7, 14, 21 B 28U A) WET 454
(F 80%F) ¥ AES Hste] £l Agssltt

B Az Aubd RS AOAC(1990)¢] el mel EAE A, AFTES AAF

Zl(Contron 942, ltaly)ES A}-&3te] ZAerh A8 A FRWEEL ofnwmit Ao

& oo K|
Ll

Al 24X 7F59F 105°Coll Al 6N HCIg o & 7F4i3] A]71 $ HPLC(Waters 486, USA)=
Abg-ato]l BEAE g on, S3Hfolu| wmAe 24X 7F5 ¢ R3] A7l 3 cold performic acid
gH o AbstA glste] 245kl th(Moore, 1963).

279 § % o(villus height), &< zLe](crypt depth) 123 §% 4l e](villus W'dth)a =
37] gleke] 10% 2w §olo] REFC] W ARE paaffine 2 1A F 6m
712 Awtste] azure A} eosineC 2 Askh. AAE Alsa= 40v) ¥]E-e] microscope°]

N
2
lo

A =74t tH(Cera 5, 1988). § & ¥ol9t &
X EolE §9 ZHol&E o] AEsHAh

H] & (villus height: crypt depth) &
sh&2 o] AL 9ste] A=

o
0%
B>
b

s
6]—61: B == o] o oF X &2k
o3 oF i ii}%(%)—(l H}:—T-/](_}l" Xti/l S oA WS )x100
IO TR AT
7}

o = M RS 282)0] BEG 259
A8 Aas, Ao st Ause] D UAe KEDTAZ FEnAAH Fu
q

Yol jceboxell B3 TS A o E2A 7] (Hemacyte'™, Oxford science, Inc., USA)Z o] -&3&f

=
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o] ®& 4 (white blood cells, WBC), & % 7-(neutrophils, NE), ¢ 3} (lymphocytes, LY), 3!
T-(monocytes, MO), & AF-(eosinophils, EO), & < -(basophils, BA), 2 & -<=(red blood cells,
RBC), &% Z=4l(hemoglobin, Hb) % 3&|w}E = 2l(hemotocrit, Hct) 5< =A3dto] #4189
=3

g g 2 EF VAETH AHE EA

9 BZ o] At 4(total bacterial counts, TBC)2} thd+t4=(E. coli)= A}tz ¢&t
of AFH3 AME 592 45mle] BPBDW (buffer-field's phosphate-buffered dilution water)ell o]
E3E IE FHshe] Al 9mee] BPBDWS|AMgHo = 10u] Mg $
BPBDW3] 4 gl o2 1075-8 1077h%] 1074 A &girh. 7 A gqdz 1 38kl
petri disholl 23 56°C<] water batholl 9= PCA, VRBA HjA|Z 23] EF3lich E5F3 j

A& 37C AFwelE oA 2423 vl ds & colonyE countste] Mlit 48 439t %
A

2 =g

b3t (Staphylococcus)©]  FAAM=  HlA| Baird-Parker Agars I tET § 56CH| Egg-yolk
Tellurite Emulsions 7}kl F&3] S@etel petri dishell 20m% #FFstlon =& F
4CoA Hste] Aol AR&atAth SATT AAPEHSAA olw] 10314 A€ Al

stk wlgd & AAE colonyE countste] A5 =4 kST

SAE AMEALSAG T AdgHA oz Fiete] ZAbEG o AxuldEA

o] A= A A E vl bkS- 1 (cutaneous basophile hypersensitivity)S-, A AW ol &)
g o

3l gk dk-g-(antibody response to sheep red blood cells)e =A3slo] FALS}

=)
12
r]i

AZ ARG AL AP TRA Y 15T 207) AEste] &3t o] dst
(subcutaneous)® FHFoktt. FEFH-91= AT B EA A Sem¥F ok F7Hd(median line)ol
A BemdEo 2 "ozl A - HES Ak 9% HEFHF2lol= PBS(phosphate buffered
saline)¥HS 0.1m HEste]l dx2xFd o=z Ada 2% 9o+ PBS(0.01M, pH 7.4)d 1.5
mg/ml 2] PHA-P(phytohaemagglutinin-P)E 3 7}&te] 0.1m¢ FF3Ach HE AOAD, % 5
183 427 7HA o] FA3 A el wEFA(skin thickness) S =A4a Qv ZA4A A A
T A (tensionH =) Fo] FAA T PHALS PHA-P/PBS HZE -1 Alztol

2 TAAEE Y PHA2E HEAIHE PHA-PIPBS A& 9lol A PBSTHS: A3

flo

=

-z
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AN GHAZALE 98t ARAMAl 144 Ao REES 154 (F 20°F)
%7} 20%9%1 S-RBC(sheep red blood cells)E 5o HEsAH. HE
AEINA 219} 28U Aol Adete] dAHS Ll F 56TolA 302
npx ek 2@t w7k -20Co] HASA T 3482 U-bottom 96 well microplates
Abgstom RyE FHS 27 3 & 2% S-RBCE IS
37TelA 3027 WA A S F7E HEeA 74 @39 AT 197

Tedel dojd A s A Sk tH(log, base).

ot

vk, BA &4

Ao A Aol RE 2EE SAS(1988)2] GLM (general linear model) procedureS ©]
g3to] At e] HrhgFo] gk Linearet Quadratic & 75 #A13k%1al PC9t CPP9
N Btk Bl = Independent-Sample T-TestE o] -§3ko] A A5k3T

—n

0

3. 49 ¢ uF

7} MIC &3

2 Ago] Alg¥ uF@E](Solanum tuberosum L. cv. Gogu valley) ZAigtaie] MIC
(Minimum Inhibitory Concentration) =7 23} Table 3% 7t} U] 7}A] i 5(Staphylococcus
aureus, Salmonella choleraesuis, Salmonella gallinarum, E. coli)oll ™3t =] Ao FFxlck
He] F7F 500ppm W o] S wET vk 1A ARG HubeEE
A3 Al (apramycin)®] MICFE3 A Al H7HAl AbRGEoll 718ke] A8 ¥ it

Table 3. MIC of crude potato protein (Gogu valley) for 4 types of bacteria

Concentration of crude potato protein (ug/ml)

Bacteria. spp. Mict

600 500 400 300 200
Staphylococcus aureus - - + + + 500
Salmonella choleraesuis - - - + + 400
Salmonella gallinarum - - - - + 300
E. coli - - - + + 400

'MIC: Minimum Inhibitory Concentration.
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W AR A T A ASHE

2 A]g2 Phase |¥ Phase 112 o] JaPstd o AFGAAZ A= Table 49 2t
Phase 194 &7l9} ghapebmlFol o] AGF A FHADG)Y U FAEA F FHADFI)S #}o]
7 oy AFE R F&(FCR)S A A ol 7h FhAbgdFol o] nlske] A= 9l
THp<0.05). Lt FAAGWFo]7¢ =5 HustS @ ADG, ADFI 18|31 FCRe|A]
= zkel7b YERYA] ¢ 9kth(p>0.05). Phase oAl A Ao} 7habeke]Fo 5-2] ADG, ADFI
a8 FCReIA = zkel7h gllov Al g o] w545 ADGZE F7hsksivh
(Linear, p<0.05). AA7]7to w2 & wf, AAA = FAGHFAFTHTE ADG7E E=%om
ARG ol 2 2o v]ste] dEA o] i = A Th(Linear, p<0.05).

Table 4. Effect of crude potato protein (Gogu valley) on growth performance in weanling

piglets
. p-value®
. . Crude potato protein, % )
Item PC NC SEM®  pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Phase | (d 0 ~ 14)
ADG, ¢ 326 276 291 320 322 8.60 NS NS NS
ADFI, g 466 415 440 475 472 11.14 NS NS NS
FCR 1.43 151 1.52 1.49 1.47 0.01 * NS NS
Phase Il (d 14 ~ 28)
ADG, ¢ 424 355 358 377 418 10.31 NS * NS
ADFI, g 661 573 567 604 648 14.63 NS NS NS
FCR 1.56 1.62 1.59 1.60 1.55 0.01 NS NS NS
Overall (d 0 ~ 28)
ADG, ¢ 374 315 324 349 371 7.97 * * NS
ADFI, ¢ 561 494 506 540 560 10.63 NS NS NS
FCR 1.50 1.57 1.56 1.55 1.51 0.01 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).

P 2stE NP AT Table 59F 2ok IA8A Aok AGWgoATE vudd o
Phase 19] A& 4£343} Phase 19 AE¥ Z2adWd A3lge 2% A A8 +7F 24
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Tl o el mlste] 19k oW (p<0.01); Phase 119 & A&sh&& AT FolFEo] Eo}
Holl weh Bzl wiske] i E ATth(p<0.05). TLE{u Bde] g ofp| vt adhE
(Table €)= FAAAA 2 of Al golo] o3 ato] 7} vpebubA] ¢ 3L tH(p>0.05).

Table 5. Effect of crude potato protein (Gogu valley) on nutrient digestibility (%) in weanling

piglets
. p-value®
L L Crude potato protein, % )
Item PC NC SEM® pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Phase | (d 0 ~ 14)

DM 83.94 80.83 81.45 80.53 82.97 0.48 *x NS NS
CcpP 82.13 78.87 79.27 78.66 81.11 0.58 NS NS NS
Ash 49.85 46.25 47.13 46.05 48.18 1.65 NS NS NS
Ca 43.13 41.29 42.77 40.83 41.90 0.49 NS NS NS
P 41.42 38.72 39.08 37.15 39.34 0.71 NS NS NS
Phase Il (d 14 ~ 28)

DM 84.03 80.28 81.20 81.34 82.50 0.36 fal * NS
CcpP 82.36 79.13 81.16 78.87 80.78 0.40 fala NS NS
Ash 49.88 46.42 47.26 46.27 47.89 0.46 * NS NS
Ca 44.67 42.37 43.23 42.64 43.76 0.32 NS NS NS
P 41.76 39.08 39.93 38.96 40.35 0.40 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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o] AstE il Ag7o] A AL o A}
MAET T B39 I (Kendall 5, 2000; Lewis$}
Southern, 2001) & Al o] Ao M3k AeFS et 2ov dGAE A A ZF

AtR QT8 SHAA = AFolrh gllom tix+rek Blud of gAgwgoleEe] 555
AGEA w3 AdFAgAH o] MAEJY. S E A H(Lactoferrin)> 3H7FA] - WE o] =R
A W A=l Wkl A@zrgol slem(Dial &, 1998; Pyong 5, 2001) < %%iﬂ%@r
e e T&S JMAstE £37F vk(Wang &, 2006). 224 Greiner 5(2004)2 &t 3 E}O]
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Table 6. Effect of crude potato protein (Gogu valley) on apparent ileal digestibility of amino
acids in weanling piglets (d 28)

3
1 1 Crude potato protein, % ) p-value
Item PC NC SEM® pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Essential amino acids, %
Arginine 84.79 80.68 80.28 78.58 83.81 1.21 NS NS NS
Histidine 80.01 77.06 70.29 75.98 78.90 1.39 NS NS NS
Isoleucine 79.40 73.12 75.01 73.89 80.13 151 NS NS NS
Leucine 78.85 75.85 80.15 76.77 73.76 1.41 NS NS NS
Lysine 83.04 82.66 84.26 79.94 78.15 1.04 NS NS NS
Phenylalanine  81.13 78.78 83.10 77.84 76.87 1.37 NS NS NS
Threonine 78.23 69.90 75.02 76.89 72.23 1.80 NS NS NS
Valine 75.39 72.41 79.05 71.94 73.91 1.75 NS NS NS
Methionine 79.06 72.87 75.02 77.11 78.02 1.67 NS NS NS
Sub-mean 79.99 75.91 78.02 76.55 77.31 0.67 NS NS NS
Nonessential amino acids, %
Alanine 80.85 77.28 78.07 75.45 76.21 1.35 NS NS NS
Aspartic acid  83.26 79.51 84.01 81.11 82.53 0.89 NS NS NS
Cystine 78.76 74.84 81.21 76.13 77.01 1.36 NS NS NS
Glutamic acid 85.36 79.59 80.20 84.06 86.18 1.16 NS NS NS
Glycine 73.88 63.65 63.93 66.45 71.87 1.59 NS NS NS
Proline 80.76 73.20 75.96 77.09 81.63 1.41 NS NS NS
Serine 82.19 77.71 81.01 77.15 80.02 1.04 NS NS NS
Tyrosine 77.11 73.97 78.32 74.81 79.08 1.28 NS NS NS
Sub-mean 80.27 74.97 77.84 76.53 79.32 0.73 NS NS NS
Total 80.13 75.47 77.93 76.54 78.25 0.63 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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g gofe] ot F mAE X W= Table 73 2k 14dAe] FE5e} E

gl 28U ] E. coliT = FAAA T/ AG W Fof R SQlth(p<0.05). &
3 gAbdul o s R nlsle] 149F 28U A 9] Fir4e9l E. coli 1E]al 14, 21 2 28
A A o] Staphylococcuse] G=%] 7} 214 o2 2%t (p<0.05).

Table 7. Effect of crude potato protein (Gogu valley) on bacterial populations in feces of
weanling piglets

Crude potato protein, % p-value’
i _ rude potato protein, %
Day Dootera spp. o e SEM? pC vs. NC vs. CPP
(Logse CFU/g)
025 050 075 CPP L 0
Total bacteria 887 891 889 890 88 00l NS NS NS
Initial E. coli 654 666 657 660 656 003 NS NS NS

Staphylococcus  5.09 5.17 4.96 4.95 4.95 0.04 NS NS NS
Total bacteria 8.67 9.22 9.08 8.91 8.46 0.11 NS NS NS
7 E. coli 6.14 6.64 6.33 6.30 6.08 0.12 NS NS NS
Staphylococcus  4.78 5.23 4.99 4.76 446  0.12 NS NS NS
Total bacteria 8.46 9.49 9.15 8.92 8.23 0.12 * *x NS
14 E. coli 5.77 7.12 6.11 6.18 584  0.13 * bl NS
Staphylococcus  4.11 4.92 4.17 4.10 408 0.09 NS ok NS
Total bacteria 8.34 9.00 8.68 8.52 823 011 NS NS NS
21 E. coli 5.45 6.70 6.08 5.89 568 0.17 NS NS NS
Staphylococcus  3.64 4.80 4.00 3.83 3.61 0.15 NS * NS
Total bacteria 8.07 8.90 8.49 8.44 823 0.10 NS * NS
28 E. coli 5.09 5.65 5.41 5.51 5.27 0.06 * * NS

Staphylococcus  3.66 4.26 3.65 3.73 3.44 0.10 NS * NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
8L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).

Table 82 Atk wlgo7p 2p=o] ] WA E(28)el heh FFS etk B
Z w9t Staphylococcus®] +2]= A A7t Al Fol R A 9 tH(p<0.05). L
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Zy E. colig &= Aol 7h ypERA] ek kth(p>0.05). HESH, FrAlghulFolFo] SR O
Zol wlete] Fatob Staphylococcus®] =217F o4 o2 A AtH(p<0.05). 24| F
ook 279 E colisAs A A7t AApdulgo] el vjste] A AANE A
o] Fgol= gzl vste AL S Filo] gAstE A& e THp<0.05).

Table 8. Effect of crude potato protein (Gogu valley) on bacterial populations in large intestine
of weanling piglets (d 28)

Bacteria spp. L , Crude potato protein, % ) p-value
Items (Logio CFU/g) PC NC SEM® pc vs. NC vs. CPP
025 050 075 CPP L Q
Total bacteria 7.44 8.24 7.90 7.77 7.35 0.10 * wx NS
Caecum E. coli 5.30 5.78 5.58 5.47 538  0.07 NS NS NS
Staphylococcus  4.37 4.76 4.88 4.68 4.25 0.07 * * NS
Total bacteria 8.07 8.88 8.49 8.44 823  0.08 *x * NS
Colon E. coli 5.09 5.65 541 5.51 5.27 0.08 NS NS NS
Staphylococcus  3.66 4.26 3.65 3.73 344 011 NS * NS
Total bacteria 8.40 8.78 8.64 8.23 8.14  0.10 NS * NS
Rectum E. coli 5.18 5.78 5.58 5.49 5.34 0.06 wx * NS

Staphylococcus  4.22 4.86 4.23 3.93 4.02 0.12 NS * NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Table 9. Effect of crude potato protein (Gogu valley) on immunity test in weanling piglets

p-value®

L N Crude potato protein, % )
Items PC NC SEM® pc yvs. NC vs. CPP

0.25 0.50 0.75 CPP Q

PHA

PHA1* (18 h) 455 3.82 4.27 4.17 450 0.11 NS NS NS
PHAl (42 h)  0.62 0.60 0.70 0.58 0.67 0.02 NS NS NS
PHA2® (18 h)  4.45 3.55 4.00 4.04 4.27 0.11 NS NS NS
PHA2 (42 h)  0.61 0.46 0.52 0.54 0.52 0.02 NS NS NS
HA titer (log, base)

d21 3.00 2.00 3.00 2.25 2.50 0.15 NS NS NS

d 28 4.75 3.50 4.25 4.50 4.00 0.17 NS NS NS

'PC: Positive control; NC: Negative control.

SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

*PHAL was calculated by subtracting preinjection skin thickness from postinjection (18 h and 42 h) skin
thickness, measured in millimeters, of the right intersection injected with PHA-P/PBS solution.

PHA2 was calculated by subtracting postinjection (18 h and 42 h) skin thickness of left intersection
measured in millimeters, injected with PBS solution, from the right intersection skin thickness, injected
with PHA-P/PBS solution.
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Table 10. Effect of crude potato protein (Gogu valley) on hematological status in weanling

piglets
_ p-value®
L , Crude potato protein, % )

Item PC NC SEM® pc vs. NC vs. CPP
025 050 0.75 CPP L Q

d 14
White blood cell, k/ut 1526 1535 15.05 14.41 1468 0.26 NS NS NS
Neutrophil, k/ul 717 738 715 711 706 0.16 NS NS NS
Lymphocyte, k/ul 728 724 711 6.32 6.74 0.22 NS NS NS
Monocyte, k/ul 056 049 054 0.70 0.61 0.06 NS NS NS
Eosinophil, k/x0 021 020 023 025 023 0.0 NS NS NS
Basophil, k/ul 004 004 003 003 004 0.003 NS NS NS
Red blood cell, 10%x( 590 679 562 666 599 0.15 NS NS NS
Hemoglobin, g/d¢ 12.03 1248 11.73 12.08 1150 0.23 NS NS NS
Hemotocrit, % 3750 4060 37.25 40.05 38.20 0.54 NS NS NS

d 28
White blood cell, k/x 19.97 19.73 1954 19.98 20.01 0.26 NS NS NS
Neutrophil, k/u0 922 930 915 940 9.78 0.20 NS NS NS
Lymphocyte, ki 908 858 862 894 851 0.17 NS NS NS
Monocyte, k/ul 116 140 135 113 126 0.06 NS NS NS
Eosinophil, k/ul 046 040 039 047 042 0.04 NS NS NS
Basophil, k/uf 006 005 003 005 004 0.1 NS NS NS
Red blood cell, 10%x¢ 636 583 606 6.14 6.07 0.13 NS NS NS
Hemoglobin, g/d¢ 1148 1145 12,07 1195 1224 0.17 NS NS NS
Hemotocrit, % 37.28 3545 36.70 3655 36.93 0.65 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

v 71 5A, 2739 e 2 3 259 duAg FEEF

ash7Il b, 91, & 29a e ATl dE HEs HAER FV] A
sl dl(Table 11), 2k A F-3tell= 2ol 7F A TH(p>0.05). Wl=dk AA}=, 2%
(HolAd, T4 2 33)e R Aol(villus height, VH), & 2} ] (crypt depth CD), § & 72 o]
o} §efs=ole] HH(VHICD) 183l g R4 ol(villus width, VW)E FALSE A3 (Table 12) A
g7kl WE7E gl th(p>0.05). ®=gF, 73 SivkE] %o oWy FEIEFS A
72 7H(Table 13) &8 A A ele} AAGMFoo] g Fah= YA % %tH(p>0.05).
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Table 11. Effect of crude potato protein (Gogu valley) on relative organ weights in weanling
piglets (d 28)

. p-value®
ltems pci NGt PO IO O v, NC vs. CPP
025 050 075 CPP L Q

(Organ wt/live BW)*100, %
Liver 3.18 2.99 3.50 3.52 3.43 0.13 NS NS NS
Stomach, full 2.08 2.23 2.22 2.90 2.62 0.20 NS NS NS
Stomach, empty 0.78 0.80 0.79 0.86 0.73 0.03 NS NS NS
Small intestine, full 6.35 6.30 7.84 7.98 7.09 0.30 NS NS NS

Small intestine, empty  4.40 4.50 4.75 4.61 4.52 0.12 NS NS NS
Large intestine, full 4.14 2.95 4.01 3.62 3.40 0.16 NS NS NS
Large intestine, empty  2.47 1.77 2.25 1.95 1.76 0.12 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 12. Effect of crude potato protein (Gogu valley) on small intestinal morphology in
weanling piglets (d 28)

) p-value®
L 1 Crude potato protein, % )
Items PC NC SEM* pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Duodenum
Villus height, gm 1,050 1,070 1,083 1,035 1,042 17.98 NS NS NS
Crypt depth, ym 503 495 517 488 500 5.53 NS NS NS

VH/CD* 2.09 2.16 2.10 2.12 2.08 0.04 NS NS NS
Villus width, ¢m 186 193 201 179 183 3.07 NS NS NS
Jejunum

Villus height, gm 788 810 818 795 819 22.69 NS NS NS
Crypt depth, um 313 345 337 350 331 12.96 NS NS NS
VH/CD 2.54 2.42 2.46 2.30 2.49 0.07 NS NS NS
Villus width, /m 168 171 174 180 173 2.49 NS NS NS

lleum
Villus height, gm 570 563 557 588 575 10.40 NS NS NS
Crypt depth, m 189 215 222 223 213 6.05 NS NS NS
VH/CD 3.08 2.62 2.53 2.63 2.78 0.09 NS NS NS
Villus width, /m 184 163 168 165 179 3.99 NS NS NS

pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

“Villus height:crypt depth ration.

Table 13. Effect of crude potato protein (Gogu valley) on CP and moisture concentration of
liver and muscle in weanling piglets

1 . Crude potato protein, % ) p-value’
Items PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Liver CP, % 19.33 1955 20.08 1945 20.01 0.12 NS NS NS
Liver moisture, % 7204 7295 7166 7261 71.76 0.28 NS NS NS
Muscle CP, % 19.43 1874 1897 19.28 18.69  0.19 NS NS NS

Muscle moisture, % 7095 69.56 70.66 69.87 70.01 0.24 NS NS NS

'pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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W oAgAE 49 104 ASE 715 AEE A DR o gatel §A B
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Table 14. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Starter, 0 ~ 3 wk)

ltem pcl NC! Crude potato protein, %
(Antibiotics)  (Control) 0.25 0.50 0.75

Ingredients, %

Corn-grain 55.01 55.12 54.86 54.60 54.36
Soybean meal, 44% CP 28.28 28.26 28.12 28.00 27.85
Corn gluten meal 8.15 8.15 8.15 8.15 8.15
Soybean oil 4.27 4.23 4.37 4.50 4.63
Dicalcium phosphate 1.70 1.70 1.70 1.70 1.70
Limestone 1.40 1.40 1.40 1.40 1.40
Choline chloride, 25% 0.20 0.20 0.20 0.20 0.20
pL-Methionine, 50% 0.21 0.21 0.21 0.21 0.21
-Lysine-HCI, 78% 0.14 0.14 0.15 0.15 0.16
Salt 0.30 0.30 0.30 0.30 0.30
Vitamin premix® 0.10 0.10 0.10 0.10 0.10
Mineral premix® 0.14 0.14 0.14 0.14 0.14
Clinacox, 0.2% 0.05 0.05 0.05 0.05 0.05
Avilamycin, 2% 0.05 — - — —
Crude potato protein — — 0.25 0.50 0.75
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition

ME, kcal/kg 3,200 3,200 3,200 3,200 3,200
CP, % 22.01 22.01 22.01 22.01 22.01
Lys, % 1.10 1.10 1.10 1.10 1.10
Met + Cys, % 0.88 0.88 0.88 0.88 0.88
Ca, % 1.00 1.00 1.00 1.00 1.00
Av. P, % 0.45 0.45 0.45 0.45 0.45

Abbreviations: PC, positive control; NC, negative control.

2\/itamin premix per kg diet: 9,000 IU vit. A, 30 IU vit. E, 1,800 IU vit. D, 1 mg vit. K3, 1 mg
vit. By, 10 mg vit. Bz, 4 mg vit. B, 0.02 mg vit. Bi,, 30 mg niacin, 12 mg pantothenic acid, 0.5
mg folic acid, 0.2 mg biotin.

*Supplied per kg diet: 56 mg Fe, 56 mg Cu, 70 mg Zn, 84 mg Mn, 1.4 mg I, 0.07 mg Co, 0.2
mg Se.
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Table 15. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Finisher, 3 ~ 6 wk)

Item pcl NCt Crude potato protein, %
(Antibiotics)  (Control) 0.25 0.50 0.75

Ingredients, %

Corn-grain 63.10 63.23 62.98 62.69 62.47
Soybean meal, 44% CP 21.84 21.80 21.67 21.55 21.40
Corn gluten meal 8.40 8.40 8.40 8.40 8.40
Soybean oil 2.84 2.80 2.93 3.08 3.20
Dicalcium phosphate 1.50 1.50 1.50 1.50 1.50
Limestone 1.30 1.30 1.30 1.30 1.30
Choline chloride, 25% 0.20 0.20 0.20 0.20 0.20
pL-Methionine, 50% 0.01 0.01 0.01 0.01 0.01
-Lysine-HCI, 78% 0.21 0.21 0.21 0.22 0.22
Salt 0.30 0.30 0.30 0.30 0.30
Vitamin premix® 0.10 0.10 0.10 0.10 0.10
Mineral premix® 0.14 0.14 0.14 0.14 0.14
Maduramycin, 0.5% 0.01 0.01 0.01 0.01 0.01
Avilamycin, 2% 0.05 — — — —
Crude potato protein — — 0.25 0.50 0.75
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition

ME, kcal/kg 3,200 3,200 3,200 3,200 3,200
CP, % 20.01 20.01 20.01 20.01 20.01
Lys, % 1.00 1.00 1.00 1.00 1.00
Met + Cys, % 0.73 0.73 0.73 0.73 0.73
Ca, % 0.90 0.90 0.90 0.90 0.90
Av. P, % 0.40 0.40 0.40 0.40 0.40

Abbreviations: PC, positive control; NC, negative control.

\/itamin premix per kg diet: 9,000 IU vit. A, 30 IU vit. E, 1,800 IU vit. D, 1 mg vit. K3, 1 mg
vit. By, 10 mg vit. By, 4 mg vit. B, 0.02 mg vit. Bi,, 30 mg niacin, 12 mg pantothenic acid, 0.5
mg folic acid, 0.2 mg biotin.

*Supplied per kg diet: 56 mg Fe, 56 mg Cu, 70 mg Zn, 84 mg Mn, 1.4 mg I, 0.07 mg Co, 0.2
mg Se.
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vk SAAH 4

Ao A Aol RE 2EE SAS(1988)2] GLM (general linear model) procedureS ©]
g3lo] Atk o] H b4 thdk Linearet Quadratic &3S ¥438t9al PC2t CPPE]
7} 37+ ¥ Independent-Sample T-Tests ©] &3k A AI3%i

—n

3. 49 ¢ uF

b AR AT dGFE 25
2 A1¥ e Starter9} Finisher2 o] 2 aE g om ALk A Azl Table 163 7t}

Table 16. Effect of crude potato protein (Gogu valley) on growth performance in broilers
p-value®

SEM® PC vs. NC vs. CPP

0.25 0.50 0.75 CPP L Q

Crude potato protein, %

-

Item pct NC

Starter (0 ~ 3 wk)

Weight gain, g 719 652 646 703 708 9.11 NS * NS
Feed intake, g 1,116 1,054 1,035 1,119 1,109 12.22 NS * NS
FCR 1.55 1.62 1.60 1.59 1.57 0.01 * *x NS
Finisher (3 ~ 6 wk)

Weight gain, g 1,481 1,401 1,416 1,403 1,479 1441 * NS NS
Feed intake, g 2,847 2,821 2,816 2,773 2,880  30.90 NS NS NS
FCR 1.92 2.01 1.99 1.98 1.95 0.02 NS NS NS
Overall (0 ~ 6 wk)

Weight gain, g 2,199 2,053 2,062 2,106 2,186  18.98 fal * NS
Feed intake, g 3,962 3,875 3,851 3,893 3,989  30.82 NS NS NS
FCR 1.80 1.89 1.87 1.85 1.82 0.01 * NS NS
'PC: Positive control; NC: Negative control.

’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Starter 7]kl = A 9} Akl go] o] FA| 2 (weight gain) ¥ AFEA] 3 2F(feed intake)
M= Akel7b gllewt AFR & (FCR)O 49 A o7t #AAGw g o] o s}
o] 7§ = A tH(p<0.05). 7 FHAPEF ol A= el Hlste] FAE, AFRAATE H A
78S MAsE 237 e THp<0.05, p<0.01). Finisher 7]7tel A Aol Fol&= 7+
ol ol wjste] Sl gl A E A e (p>0.05) HAATEHF et TS B ast

R AR QT EAAM = Aol 7F YERAl @k H(p>0.05). %1 A 7]
o B oo FAAATE AW FATEYG FAFN AR TS0 MAHN e T

Atk o] ol = R E Y FA| o] 7i4d = 1 th(p<0.05).
Fdr 238 APZAAE= Table 173 2ok A A 79 iG55 vast
u] Startere} Finisher 717Fe] A& 2dMd 4382 25 A A7t Ao

129

T-ol wlske] =9k o 1 (p<0.05); Starter 717+ A& kA Ask& 123l Finisher )%t
o ZgMA 238 AGMFA T gzt vEke] 745 9 th(p<0.05).

Table 17. Effect of crude potato protein (Gogu valley) on digestibility in broilers

L L Crude potato protein, % ) p-value®
Item PC NC SEM® pC vys. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Starter (0 ~ 3 wk)
DM 78.93 75.09 76.59 77.06 78.04 0.39 * * NS
CP 66.50 62.22 63.26 64.46 65.18 0.46 * * NS
Ash 43.40 40.64 42.23 42.64 42.70 0.58 NS NS NS
Ca 41.34 37.80 37.15 38.28 39.06 0.68 NS NS NS
P 41.25 39.98 39.60 38.31 40.64 0.41 NS NS NS
Finisher (3 ~ 6 wk)
DM 77.73 75.44 76.28 76.60 77.01 0.30 * NS NS
CP 65.64 62.04 63.06 62.80 64.77 0.44 * * NS
Ash 43.96 40.41 41.83 42.16 40.05 0.58 NS NS NS
Ca 39.53 38.38 35.59 37.91 39.46 0.53 NS NS NS
P 41.57 39.30 37.76 38.88 39.26 0.65 NS NS NS

pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).
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3] ol =4k 43l & o A (Table 18) Arginine, Alanine, Aspartic acid, Cystine 2 Glutamic
acid®] A3st&2 FAA A7t AAGH g TR ko ARG G E hERFH
t} Cystine®] A3t&o] A e TH(p<0.05).

Table 18. Effect of crude potato protein (Gogu valley) on apparent ileal digestibility of amino
acids in broilers (d 42)

) p-value®
ltem PC! gt e potato protein, %o PC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Arginine 7562 7181 7143 7156 7116  0.70 * NS NS
Histidine 68.12 63.74 6579 6417 6504 093 NS NS NS
Isoleucine 6469 5928 5971 5983 5884 092 NS NS NS
Leucine 7650 7396 7266 7689 7671 066 NS NS NS
Lysine 65.79 63.68 6556 6586 6565 048 NS NS NS

Phenylalanine  67.59 68.50 68.52 70.16 68.82 0.55 NS NS NS
Threonine 45.65 47.07 48.31 49.20 49.75 0.73 NS NS NS
Valine 59.98 59.35 59.04 58.39 59.65 0.43 NS NS NS
Methionine 79.35 76.78 77.83 78.70 79.09 0.87 NS NS NS
Alanine 71.23 69.67 68.33 69.50 69.21 0.40 * NS NS
Aspartic acid  57.15 54.68 54.99 54.10 55.78 0.37 * NS NS
Cystine 49.65 44.05 42.46 47.25 48.45 0.88 * * NS
Glutamic acid  76.64 74.26 74.01 74.29 74.73 0.27 ** NS NS

Glycine 46.01 44.94 47.26 45.12 43.15 0.63 NS NS NS
Serine 61.28 59.24 60.60 61.55 59.10 0.68 NS NS NS
Total 64.35 62.07 62.43 63.10 63.01 0.39 NS NS NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Az ol o3k B mAE S22 W3l Table 199F Zth 14949 E. coli-A],
28 A o] F 4 (total bacteria)@l Staphylococcus=%|] 18]al 429 ZF#<, E. coli 2
Staphylococcus= % = A A A 2 F7F ARkl Fo o Fglo] & ¢t (p<0.01). =3 A}
Gl o] o] EoldaE tix o Hlste] 14UAe] E. colig A 18] 28¥ 42U A9
Staphylococcus®] 27} 2] 4 o & A 2] th(p<0.01).

Table 19. Effect of crude potato protein (Gogu valley) on bacterial populations in feces of

broilers
. . p-value®
Bacteria spp. Crude potato protein, %
Day PP pct NG polaio P SEM PC vs. NC vs. CPP
(LOglo CFU/g) INL Vo PP
0.25 0.50 0.75 CPP L Q
Total bacteria 7.78 7.88 7.86 7.84 7.80 0.02 NS NS NS
Initial E. coli 5.23 5.28 5.26 5.21 5.24 0.01 NS NS NS

Staphylococcus  4.53 452 4.54 4.56 4.55 0.01 NS NS NS
Total bacteria 7.85 7.99 7.93 7.94 7.88 0.02 NS NS NS
14 E. coli 4.96 5.29 5.23 5.06 5.13 0.03 fala ** NS
Staphylococcus  4.21 4.27 4.16 4.24 4.19 0.03 NS NS NS
Total bacteria 8.00 8.26 8.22 8.17 8.18 0.03 bl NS NS
28 E. coli 5.11 5.27 5.17 5.08 5.15 0.02 NS NS NS
Staphylococcus  4.08 4.42 4.37 431 4.27 0.03 fola ** NS
Total bacteria 7.79 8.33 8.30 8.32 8.19 0.05 fale NS NS
42 E. coli 4.88 5.20 5.29 5.23 5.16 0.04 fala NS NS
Staphylococcus  3.89 4.28 4.34 4.20 4.06 0.04 ** ** NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05), ** (p<0.01).

Table 20014 = A ] Fol7k SA9] g v AE@2Y)d vA= FEFS e
o WA Fujd ko] Fr4, E. coli ¥ staphylococcuss=* = A Al A 2] L7} Aokl
of ol wlste] AA YEFSTHp<0.05). Lejvh ARG Y] FojgEed mE iy wAdE

AAEI}E FoH o2 LhEETH(p<0.05).
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Table 20. Effect of crude potato protein (Gogu valley) on bacterial populations in large intestine
of broilers (d 42)

. -value®
. Bacteria spp. 1 1 Crude potato protein, % 2 P
Variable PC NC SEM® PC vs. NC vs. CPP
(LOglo CFU/g) INo Vo P
0.25 0.50 0.75 CPP L Q
Total bacteria  7.88 8.20 8.19 8.11 7.96 0.04 * * NS
Caecum E. coli 4.95 5.38 5.34 5.41 5.17 0.05 bl * NS

Staphylococcus  3.98 452 4.47 4.36 4.33 0.05 foll * NS
Total bacteria  7.86 8.40 8.36 8.30 8.18 0.05 fol ** NS
Cloaca E. coli 493 5.25 5.27 5.24 5.18 0.04 foll NS NS
Staphylococcus  3.90 4.30 4.40 4.17 4.09 0.05 * * NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).

o HayE A
SANA AAG AAY AWIg Axpel wgddo] it FAFAH e A= Table
213 v PHA2 1271049 A= A7 oA o2 A YERH(p<0.05) Al 3£ vl 7 A4

welgo] Aed ARE veplon 25U o] AT A RG] FojFFEo] ol
£ 977 =4 YEhve A2 2(p<0.05) Hol FFAule]l Fojvt A AYHAS M

o= yepgth ey "3 gy, AP 2 dagAe 2AAE A A e
AAw Fofe o gk g3 VERA] 2 3ETH(p>0.05).

rl

2 Z7IFA, 2% FY 2 23 259 dd) FESF

23719 b, AL, 91, 2% R o] Al i
AFsh gl dl(Table 23), 7 M??& ol ol 7t 1% thH(p>0.05). H&H, 2t} sitie
S Ayl RS ES S Ad(Table 24) &84 2 gleb ghabdwFolo] o3 g =
EhbA] @FQETH(p>0.05). Hl2d Antz, 2% 7+ REMACAF, A 2L ) &
(villus height, VH), & <}=<](crypt depth, CD), =4 o]} §2F=o]2] H]#H(VHICD)
=yl ol(illus width, VW)E 2A}3 Axk(Table 25) # 7zt wabs= e kot
(p>0.05).

2

i
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Table 21. Effect of crude potato protein (Gogu valley) on immunity test in broilers

_ p-value®
N N Crude potato protein, % )
Items PC NC SEM® pc vys. NC vs. CPP
0.25 0.50 0.75 CPP L Q
PHA
PHA1* (12 h) 0.37 0.35 0.30 0.31 0.27 0.03 NS NS NS
PHAL (24 h) 0.18 0.16 0.13 0.19 0.15 0.02 NS NS NS
PHA2® (12 h) 0.54 0.42 0.21 0.24 0.27 0.04 falel NS NS
PHA2 (24 h) 0.42 0.32 0.14 0.17 0.24 0.04 NS NS NS
HA titer (log, base)
d 25 5.50 4.25 4,75 5.00 5.25 0.15 NS * NS
d 29 6.25 5.50 5.75 6.00 6.75 0.23 NS NS NS
d 35 8.25 7.75 7.50 6.75 7.00 0.34 NS NS NS
d 39 9.00 8.25 8.50 8.75 8.25 0.17 NS NS NS

'pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
*PHAL was calculated by subtracting preinjection skin thickness from postinjection (12 h and 24 h) skin
thickness, measured in millimeters, of the right toe web injected with PHA-P/PBS solution.
PHA2 was calculated by subtracting postinjection (12 h and 24 h) skin thickness of left toe web
measured in millimeters, injected with PBS solution, from the right toe skin thickness, injected with

PHA-P/PBS solution.
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Table 22. Effect of crude potato protein (Gogu valley) on hematological status in broilers

_ p-value®
L . Crude potato protein, % )
Item PC C SEM® pcC vys. NC vs. CPP
0.25 0.50 0.75 CPP L Q
d 21
White blood cell, k/nt 16.65 1655 16.85 1640 1657 0.14 NS NS NS
Neutrophil, k/x0 4.87 4.73 4.82 4.88 489 0.05 NS NS NS
Lymphocyte, kil 9.67 9.57 9.80 9.33 942 011 NS NS NS
Monocyte, k/ul 1.34 1.41 1.43 1.36 1.38 0.04 NS NS NS
Eosinophil, k/ul 0.54 0.61 0.56 0.57 0.60 0.03 NS NS NS
Basophil, k/ul 0.25 0.22 0.23 0.27 0.26 0.01 NS NS NS
Red blood cell, 10%u0  2.65 2.76 2.60 2.67 264 0.03 NS NS NS
Hemoglobin, g/d¢ 10.36 10.38 1040 10.66 10.53 0.07 NS NS NS
Hemotocrit, % 31.00 3036 3020 3138 30.90 0.25 NS NS NS
d 42
White blood cell, k/xl 1797 1773 1796 1759 17.74 0.14 NS NS NS
Neutrophil, k/ul 5.76 5.61 5.62 5.65 574 0.04 NS NS NS
Lymphocyte, kil 10.67 1057 10.80 10.33 1042 0.11 NS NS NS
Monocyte, k/ul 1.16 111 1.14 1.20 112  0.04 NS NS NS
Eosinophil, k/u 0.34 0.41 0.36 0.37 0.40 0.03 NS NS NS
Basophil, k/ut 0.04 0.03 0.04 0.05 0.06 0.01 NS NS NS
Red blood cell, 10%x0  2.91 271 2.81 2.77 2.85 0.03 NS NS NS
Hemoglobin, g/d¢ 1153 1080 11.05 1110 1121 0.12 NS NS NS
Hemotocrit, % 3298 3160 31.58 3248 3245 0.33 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 23. Effect of crude potato protein (Gogu valley) on relative organ weights in broilers

(d 42)
_ p-value®
1 . Crude potato protein, % ,
Items PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

(Organ wt/live BW)+100, %
Liver 3.29 3.25 3.42 3.31 327 008 NS NS NS
Proventriculus, full 0.45 0.47 0.44 0.48 050 0.01 NS NS NS

Proventriculus, empty  0.44 0.40 0.39 0.42 041 001 NS NS NS

Gizzard, full 2.97 2.78 2.70 2.98 2.77 0.06 NS NS NS
Gizzard, empty 1.87 1.84 1.80 1.77 1.82 0.04 NS NS NS
Small intestine, full 3.74 414 3.87 3.95 3.49 0.14 NS NS NS

Small intestine, empty  2.62 2.50 2.66 2.35 258 005 NS NS NS
Large intestine, full 1.17 1.02 1.15 1.07 1.05 006 NS NS NS
Large intestine, empty  0.56 0.58 0.51 0.54 053 0.01 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

Table 24. Effect of crude potato protein (Gogu valley) on CP and moisture concentration of
liver and muscle in broilers (d 42)

_ p-value®
L L Crude potato protein, % )
Items PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Liver CP, % 1853 1850 17.73  18.05 1892 0.26 NS NS NS

Liver moisture, % 64.09 64.22 63.79 64.55 63.89 0.23 NS NS NS
Muscle CP, % 20.29 20.09 19.77 20.02 19.87 0.24 NS NS NS
Muscle moisture, % 75.97 76.14 76.57 75.65 75.84  0.18 NS NS NS

'pC: Positive control: NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 25. Effect of crude potato protein (Gogu valley) on small intestinal morphology in
broilers (d 42)

. p-value®
Crude potato protein, %
Items PC'  NC! potato P ° SEM? PC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Duodenum

Villus height, um 2,413 2,380 2,248 2,423 2,314 55.74 NS NS NS
Crypt depth, um 591 589 572 616 626 16.08 NS NS NS

VH/CD* 411 4.08 3.94 3.95 3.74 0.11 NS NS NS
Villus width, y/m 270 256 275 263 260 3.95 NS NS NS
Jejunum

Villus height, /m 1,793 1,744 1,755 1,761 1,778 8.76 NS NS NS
Crypt depth, /m 328 315 310 313 324 5.34 NS NS NS
VH/CD 5.49 5.56 571 5.66 551 0.08 NS NS NS
Villus width, um 193 178 192 176 195 4.16 NS NS NS
lleum
Villus height, y/m 793 811 782 807 819 9.82 NS NS NS
Crypt depth, m 183 180 184 182 191 3.21 NS NS NS
VH/CD 4,34 451 4.25 4.47 4.28 0.05 NS NS NS
Villus width, /m 143 142 141 146 145 1.25 NS NS NS

pC: Positive control; NC: Negative control.

SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

“Villus height:crypt depth ration.
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A 3. A= AFEW &t peptides &3t Axbdul(z )Y AAHHTbrE FAA <
SRR

ARl AET V154 A FERE A ANH AFFoLM EIE -
@l wEbyl Co @ Fe] wor] FT et =9l PotideGE Tl we I
ol

2. A2 2 U

2 Ao AFgE A (ZE ], Solanum tuberosum L. cv. Golden valley)i= ()X H ol &

W o A AFE g ow AUEFE 90~95%, 4T Z 7oA AL H A5 T).

72k (crude potato protein, CPP)2] &S fate] Awld ZAAE AHF vz §
NS AAL dAEste] dEs AAGAeH 84 duldoe] g3 FTAs A

Z-Apekal o] MIC(minimum inhibitory concentration) test® $3dlo] ZHAfol A Eelg wulA
32 sterile deionized distilled water(SDDW)®ll 10,0004g/mé(10,000ppm) T == WHE 3 o g
A s== gAato] Ab&staith wigE vl7FA #F[E. coli, staphylococus aureus (ATCC
29213), salmonella choleraesuis (ATCC 13312) 123l salmonella gallinarum (ATCC 9184)]<]
wj kol & MHBE o] &3] 05 McFarland standard(1.5x10°CFU/me)9} ®|alale] T EE gt
ZFoth 7 Al S 5x10°CFU/MmLo & 3] A8k $(1:300) <Al 3418k whalz
Al InE 242 Et e 15m 2] tubeol]l H7FE $ 35Tl A 16~20A1(FE b X gl kst

gon 7 WAl & A FFE FAste] HxoAFEMOE At

N

Y. A dEA, SATE 2 AGHRTY
B

AdS fl8ll A ATl 7.16+£0.88kg?] o] - AF+=(LandracexYorkshirexDuroc, 23+3% &)
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| wheb 5 e 4nkE, RbERT 1474 gkl o] wi Akl
ARG el MIC Gl A3 A (PC, positive control; 7] Z2AF5+0.15%
apramycin®} 0.10% colistin sulfate), ™ Z-(NC, negative control; 7]&*}&) a5 AR
5 025,050 % 075% H7b7= FESAT AAAIE S F 4F33(0~28Y) HASER L A
AAE = SAE GEE 8T 7H(NRC, 1998)¢] 2o Phase 1(0~14%)<}t Phase 11(14~28%)
&2 Este] wigetl o Atgaigiele Ad 19 Fdeith

71} AR Qs 2 Uy 2E 139 Fdsioh
3. 49 ¢ uF

7} MIC &3

2 Ao AlgE FEUE g AL AT E(MIC)S] =4 2= Table 26
2o} vl 7FA] i =(Staphylococcus aureus, Salmonella choleraesuis, Salmonella gallinarum, E.
coliyol thak Aol ek e] MICE 1,250ppme 2 FATHE Aok, 2 Ao 4] zhapehm
o AtgY H7brES et HuEs fldte] 22 FEor AAs

Table 26. MIC of crude potato protein (Golden valley) for 4 types of bacteria

Concentration of crude potato protein (ug/ml)

Bacteria. spp. MIc?
1,500 1,250 1,000 500 250

Staphylococcus aureus - - + + + 1,250

Salmonella choleraesuis - - - + + 1,000

Salmonella gallinarum - - - + + 1,000

E. coli - - - + + 1,000

'MIC: Minimum Inhibitory Concentration.

v A AT JEL 25HE

A3 A A¥bs Table 273 T Phase 19} Phase Ilol A @A A 2] --2f gHxpekn o
T AT A FADG), dFAEAFH FADF) el ALR & TE(FCR)E Aol & YERHA
S ATHp>0.05). AHAGMI x5 Blasls o= Folgse] wE AFSadrt
VLA @SR RH(p>0.05) FCRel A= 70 72 3FS vheF Wl th(p=0.055). 7 #| 7] 7t
H FAAA A= gArd o]l Hlgke] ADGSF FCRo] 7N QAL Ao
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°]

Hir

S5 FCRo| 71415 %1 vH(p<0.05).

AN

Table 27. Effect of crude potato protein (Golden valley) on growth performance in weanling

piglets
. p-value®
L N Crude potato protein, % )
Item PC NC SEM* pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Phase | (d 0 ~ 14)
ADG, g 267 257 251 260 265 3.53 NS NS NS
ADFI, g 378 384 368 383 380 3.90 NS NS NS
FCR 1.42 1.50 1.47 1.48 1.44 0.01 NS NS NS
Phase Il (d 14 ~ 28)
ADG, ¢ 479 459 454 468 473 4.38 NS NS NS
ADFI, g 727 734 717 732 723 5.09 NS NS NS
FCR 1.52 1.60 1.58 1.56 1.53 0.01 NS 0.055 NS
Overall (d 0 ~ 28)
ADG, ¢ 373 358 353 364 369 2.04 * NS NS
ADFI, g 556 560 541 552 558 3.14 NS NS NS
FCR 1.49 1.57 1.54 152 151 0.01 * * NS

'pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).

+ Table 28% U} Phase loA &9 A&st&> A A2+
o] #E33L(p<0.05) FHAFF ol o} o] vl = WHE
H7F vreRURR] ¢ kth Phase oAM= &AAl He e AEY ZdawA A& o] gAd
=kl Ao o] ST ESE dE Astgo] sl E ST (p<0.05).

wolol &gk 37 e obm At AskE ol A =(Table 29) A 2] +-3tell
k24 TH(p>0.05).

d

2

Aol 7k LpER

A
c
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Table 28. Effect of crude potato protein (Golden valley) on digestibility in weanling piglets

_ p-value®
Item pC NC' Crude potato protein, % SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Phase | (d 0 ~ 14)
DM 82.23 79.58 80.55 81.33 79.99 0.32 * NS NS
CP 80.02 77.81 78.26 79.09 78.68 0.28 NS NS NS
Ash 48.02 48.53 47.98 47.55 46.99 0.22 NS NS NS
Ca 42.28 41.39 40.18 40.99 42.05 0.28 NS NS NS
P 39.50 37.88 38.96 37.55 39.21 0.22 NS NS NS
Phase Il (d 14 ~ 28)
DM 83.39 80.22 80.09 81.36 82.44 0.42 * * NS
CP 81.88 77.79 78.25 78.03 80.21 0.48 * NS NS
Ash 48.58 47.96 48.07 47.66 47.85 0.18 NS NS NS
Ca 43.03 41.78 41.29 42.11 42.93 0.23 NS NS NS
P 40.15 39.32 37.99 38.48 39.61 0.30 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).

A o] A=A E = ojn Ho] WuE o]l 9l om(Kendall 5, 2000; Lewis¢} Southern,
2001) A7 19 nydE] ARG Fgoje xRz Hlgte] Alm et A EdE e
Utk B Ao Ay ey dAdw e Fol= Phase 119 A& AstsS JHASH
Rk EgH AAdE e

1991).
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Table 29. Effect of crude potato protein (Golden valley) on apparent ileal digestibility of amino
acids in weanling piglets (d 28)

_ p-value®
1 1 Crude potato protein, % )
Item PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Essential amino acids, %
Arginine 82.79 78.43 78.78 77.83 80.56 1.21 NS NS NS
Histidine 78.76 75.81 72.79 76.48 77.65 1.21 NS NS NS
Isoleucine 78.90 73.87 74.51 75.89 76.63 1.36 NS NS NS
Leucine 76.35 74.60 76.90 73.52 75.01 1.19 NS NS NS
Lysine 81.54 79.79 78.51 78.69 79.40 0.75 NS NS NS
Phenylalanine ~ 79.63 76.53 77.60 75.59 76.23 1.02 NS NS NS
Threonine 75.52 72.48 71.80 70.53 72.04 1.49 NS NS NS
Valine 73.28 71.02 71.54 70.75 70.69 0.91 NS NS NS
Methionine 77.02 75.91 75.25 76.62 76.94 1.29 NS NS NS
Sub-mean 78.20 75.38 75.30 75.10 76.13 0.55 NS NS NS
Nonessential amino acids, %
Alanine 78.30 76.63 77.29 78.27 77.84 1.20 NS NS NS
Aspartic acid 78.43 77.46 79.70 78.73 79.19 0.77 NS NS NS
Cystine 78.04 76.52 78.53 77.96 75.82 121 NS NS NS
Glutamic acid  83.53 82.12 83.43 81.66 82.54 0.91 NS NS NS
Glycine 75.04 76.56 76.03 77.23 75.35 1.57 NS NS NS
Proline 75.24 73.85 72.59 72.45 72.83 0.96 NS NS NS
Serine 79.90 79.40 80.62 81.15 80.66 0.96 NS NS NS
Tyrosine 77.08 78.03 78.89 77.18 79.68 117 NS NS NS
Sub-mean 78.19 77.57 78.38 78.08 77.99 0.46 NS NS NS
Total 78.20 76.41 76.75 76.50 77.00 0.41 NS NS NS

'PC: Positive control; NC: Negative control.
°SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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o), E. coli(213} 28%) —z2] L Staphylococcus(14, 21 2 28)5x = A g +7F 23
o] el vl ste] A th(p<0.05). E3F, 219 A 9] F i<} Staphylococcuss=*| “LE] il 28
A7) o] F9F, E. coli ¥ Staphylococcus<= 2| #ZHAFGM Fo] f25to] RS2 gz H

ko] 7F2 5] 21 TH(p<0.05).

O

Table 30. Effect of crude potato protein (Golden valley) on bacterial populations in feces of
weanling piglets

Crude potato protein, % p-value’
i rude potato protein,
Day Dacteria spp. - poi e potato P ° SEM? pC ys NC vs. CPP
(Logio CFU/g) NC vs. CPP
025 050 075 CPP L 0
Total bacteria 885 888 886 88 889 001 NS NS NS
Initial E. coli 651 652 648 649 650 001 NS NS NS

Staphylococcus  4.99 4,98 4,95 4.97 4.96 0.01 NS NS NS
Total bacteria  8.73 8.87 8.86 8.78 8.80 0.03 NS NS NS
7 E. coli 6.38 6.56 6.53 6.40 6.50 0.05 NS NS NS
Staphylococcus  5.02 5.22 5.14 5.18 5.11 0.05 NS NS NS
Total bacteria  8.65 8.94 8.88 8.76 8.83 0.05 * NS NS
14 E. coli 6.19 6.37 6.32 6.26 6.33 0.06 NS NS NS
Staphylococcus  4.78 5.03 4.93 4.98 4.89 0.04 * NS NS
Total bacteria  8.27 8.69 8.60 8.51 8.46 0.05 * * NS
21 E. coli 6.21 6.42 6.40 6.37 6.29 0.04 * NS NS
Staphylococcus  4.52 4.88 4.78 4.66 4.60 0.04 * * NS
Total bacteria  8.17 8.82 8.71 8.56 8.47 0.07 * * NS
28 E. coli 6.06 6.54 6.47 6.36 6.22 0.06 * * NS
Staphylococcus  4.43 4.79 4.67 4.66 4.56 0.04 * * NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).
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Table 31. Effect of crude potato protein (Golden valley) on bacterial populations in large
intestine of weanling piglets (d 28)

Bacteri Crude potato protein, % p-value3
ru in, %
ltems —ooen@ SR pe1 et potato P SEM? pC vs. NC vs. CPP
(Logi CFUI/g) NG vs. CPF
0.25 0.50 0.75 CPP L Q
Total bacteria 7.72 8.34 7.87 8.04 7.62 0.09 NS * NS
Caecum E. coli 6.23 7.12 6.77 6.57 6.32 0.10 * * NS
Staphylococcus  4.14 4.55 4.52 4.21 4.03 0.07 NS * NS
Total bacteria  7.97  8.35 8.18 8.15 7.99 0.05 NS NS NS
Colon E. coli 5.90 6.57 6.35 6.19 5.92 0.06 * * NS
Staphylococcus 4.39  4.63 4.44 442 438 0.05 NS NS NS
Total bacteria 8.05 8.51 8.26 8.28 8.09 0.05 * * NS
Rectum E. coli 6.06 6.79 6.31 6.42 6.16 0.08 NS * NS

Staphylococcus  4.65 5.15 4.63 467 459 0.07 NS * NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).

olgt A¥= wWol ¢l FEol=o g (Wang T, 2006)° 7]l Ao =
ddE v s dae ot oyA] EAE £ Ao E ALs ¥ tH(Doyle, 2001).
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Table 32. Effect of crude potato protein (Golden valley) on immunity test in weanling piglets

-value®
1 1 Crude potato protein, % ) P
Items PC NC SEM® pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

PHA

PHA1" (18 h) 3.72 3.93 3.69 3.95 3.99 0.09 NS NS NS
PHAL (42 h) 1.86 1.27 1.46 211 1.58 0.12 NS NS NS
PHA2® (18 h) 354 3.40 3.24 3.81 3.68 010 NS NS NS
PHA2 (42 h) 1.89 111 1.18 2.01 1.38 0.14 NS NS NS
HA titer (log, base)

d21 3.00 2.00 3.00 2.25 2.50 0.17 NS NS NS
d 28 3.75 3.25 3.50 2.75 3.50 0.15 NS NS NS

'pC: Positive control; NC: Negative control.

SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

*PHAL was calculated by subtracting preinjection skin thickness from postinjection (18 h and 42 h) skin
thickness, measured in millimeters, of the right intersection injected with PHA-P/PBS solution.

PHA2 was calculated by subtracting postinjection (18 h and 42 h) skin thickness of left intersection
measured in millimeters, injected with PBS solution, from the right intersection skin thickness, injected
with PHA-P/PBS solution.
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Table 33. Effect of crude potato protein (Golden valley) on hematological status in weanling

piglets
_ p-value®

Item pC! NC! Crude potato protein, % SEM? pC vs. NC vs. CPP
025 050 075 CPP L Q

d 14
White blood cell, k/u 1594 1617 1509 1527 1490 027 NS NS NS
Neutrophil, k/.0 780 820 750 753 763 022 NS NS NS
Lymphocyte, K/l 721 714 676 668 641 017 NS NS NS
Monocyte, K/l 050 049 051 055 045 003 NS NS NS
Eosinophil, k/u0 040 031 028 049 036 003 NS NS NS
Basophil, k/ut 004 004 003 003 007 001 NS NS NS
Red blood cell, 10%x¢ 6.13 628 658 663 612 017 NS NS NS
Hemoglobin, g/d¢ 1155 1175 1130 1200 1083 014 NS NS NS
Hemotocrit, % 3828 39.00 37.00 3803 3608 08 NS NS NS

d 28
White blood cell, k/u 2119 20.84 20.80 2008 2064 021 NS NS NS
Neutrophil, k/u0 972 935 934 915 923 015 NS NS NS
Lymphocyte, k/ul 974 983 969 954 996 012 NS NS NS
Monocyte, K/l 122 119 123 103 106 003 NS NS NS
Eosinophil, k/u0 046 040 049 032 034 003 NS NS NS
Basophil, k/ut 006 007 005 006 005 001 NS NS NS
Red blood cell, 10%4¢ 571 573 542 574 557 008 NS NS NS
Hemoglobin, g/d¢ 1120 1130 11.00 1113 11.03 016 NS NS NS
Hemotocrit, % 3675 3628 3583 3380 3618 046 NS NS NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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w7 RA, 229 FH 2 2} 259 WA FEED
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A e} tH(p>0.05). T A Z BEAHCIAAE, T L 3A)e]l FH(villus height, crypt
depth, villus height:crypt depth ratio 2 villus width; Table 35)¢} 73} Slthe] =+&°
Zow A ks zAbe Ank(Table 36)ol A= A 2] F3ko] #st= Ve %}g}u}(p>0.05).
FAEe] dE= g A4S JEde= ARV = 3}E}(Bosi %, 003)
A < g E ¥ H(lactoferrin)e] A7F= A ARS 2R3t AT
A A "H(Wang 5, 2006), ¥ A& Aijo A= &
LFERLEA] @Skt

oH

k>
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Table 34. Effect of crude potato protein (Golden valley) on relative organ weights in weanling
piglets (d 28)

-value®
Crude potato protein, % P

Items pC! NC SEM’ pc vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

(Organ wt/live BW)+100, %
Liver 3.15 3.09 311 3.16 308 007 NS NS NS
Stomach, full 2.02 2.34 2.08 2.55 2.29 0.08 NS NS NS
Stomach, empty 0.84 0.82 0.87 0.79 086 002 NS NS NS
Small intestine, full 7.09 6.88 7.29 8.01 7.06 0.21 NS NS NS
Small intestine, empty  4.35 4.42 4.64 4,52 447  0.08 NS NS NS
Large intestine, full 3.00 3.25 3.11 3.18 3.38 0.19 NS NS NS
Large intestine, empty  1.87 1.77 1.94 2.02 199 0.06 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 35. Effect of crude potato protein (Golden valley) on small intestinal morphology in
weanling piglets (d 28)

. p-value®
0,
ltems pCt NCE Crude potato protein, % SEM? 5C vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Duodenum

Villus height, ;m 1,054 1,036 1,095 1,029 1,070 1835 NS NS NS
Crypt depth, zm 503 486 505 476 500 592 NS NS NS

VH/CD* 2.10 2.13 2.17 2.16 2.14 0.03 NS NS NS
Villus width, yim 184 194 201 174 187 3.15 NS NS NS
Jejunum

Villus height, /m 820 761 789 770 779 2477 NS NS NS
Crypt depth, um 321 283 314 324 295 12.68 NS NS NS
VH/CD 2.57 2.70 2.53 2.42 2.67 0.06 NS NS NS
Villus width, /m 177 166 173 169 163 3.04 NS NS NS
lleum
Villus height, ym 577 550 614 567 571 10.73 NS NS NS
Crypt depth, ym 207 192 223 198 186 6.89 NS NS NS
VH/CD 2.83 2.87 2.78 2.90 3.12 0.07 NS NS NS
Villus width, gm 174 163 170 152 168 4.49 NS NS NS

'PC: Positive control; NC: Negative control.

’SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
“Villus height:crypt depth ration.

Table 36. Effect of crude potato protein (Golden valley) on CP and moisture concentration of
liver and muscle in weanling piglets (d 28)

) p-value®
1 1 Crude potato protein, % )
Items PC NC SEM® pcC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Liver CP, % 1997 1981 19.65 20.03 1999 0.08 NS NS NS

Liver moisture, % 7246 7239 7216 72.36 72.28 0.09 NS NS NS
Muscle CP, % 19.34 1921 1946 19.10 18.98 0.07 NS NS NS
Muscle moisture, % 69.89  70.01  69.99 71.06 70.28 0.19 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 37. Effect of crude potato protein (Golden valley) on growth performance in broilers

_ p-value®
N L Crude potato protein, % 5
Item PC NC SEM® pcC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Starter (0 ~ 3 wk)
Weight gain, g 722 683 702 710 698 5.95 NS NS NS
Feed intake, g 1,195 1,159 1,179 1,203 1,162 7.06 NS NS NS
FCR 1.66 1.70 1.68 1.69 1.67 0.01 NS NS NS

Finisher (3 ~ 6 wk)

Weight gain, g 1,403 1,349 1,365 1,360 1,355  7.35 *x NS NS
Feed intake, g 2,623 2,661 2,634 2,668 2562 2209 NS NS NS
FCR 1.87 1.97 1.93 1.96 1.89 0.02 NS NS NS
Overall (0 ~ 6 wk)

Weight gain, g 2,125 2,033 2,067 2,070 2,063 1269  ** NS NS
Feed intake, g 3,818 3,820 3,813 3,871 3,724 2375 NS NS NS

FCR 1.80 1.88 1.85 1.87 1.82 0.02 NS NS NS
'PC: Positive control; NC: Negative control.

’SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), ** (p<0.01).
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Table 38. Effect of crude potato protein (Golden valley) on digestibility in broilers

_ p-value®
Iltem pC NC* Crude potato protein, % SEM? pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Starter (0 ~ 3 wk)
DM 77.59 74.52 75.70 75.62 76.55 0.34 * NS NS
CP 65.71 61.34 61.96 62.32 62.64 0.58 wx NS NS
Ash 43.01 41.51 41.20 42.24 42.28 0.49 NS NS NS
Ca 40.31 38.07 37.22 37.78 38.74 0.52 NS NS NS
P 40.65 40.31 39.68 38.53 40.37 0.74 NS NS NS
Finisher (3 ~ 6 wk)
DM 76.65 74.22 75.00 74.78 75.91 0.43 * NS NS
CP 64.89 60.91 61.42 60.65 62.01 0.61 * NS NS
Ash 43.25 39.92 41.77 42.29 42.17 0.52 NS NS NS
Ca 40.23 38.93 37.58 39.08 39.18 0.37 NS NS NS
P 40.73 39.68 38.44 39.88 40.08 0.51 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
8L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Table 39. Effect of crude potato protein (Golden valley) on apparent ileal digestibility of amino
acids in broilers (d 42)

Crude potato protein, %

p-value®

Item pC! NC* SEM?* pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

Arginine 7701 7429 7447 7428 7404  0.77 NS NS NS
Histidine 6861 6494 6781 6723 6873  0.73 NS NS NS
Isoleucine 66.09 6283 8328 6345 6377  0.98 NS NS NS
Leucine 7550 7473 7363 7563 7513  0.70 NS NS NS
Lysine 66.70 6429 6530 6442 6601  0.67 NS NS NS
Phenylalanine ~ 69.18  67.43 6720 6770  67.33  0.53 NS NS NS
Threonine 4571 4486 4507 4428 4684  0.69 NS NS NS
Valine 59.47  57.00 5837 5692  57.82  0.49 NS NS NS
Methionine 8156 7590 77.81 7868 7957  0.78 NS NS NS
Alanine 7095 6783 6865 6825 6943  0.63 NS NS NS
Aspartic acid ~ 56.19 5359 5494 5312 5576  0.53 NS NS NS
Cystine 56.72  50.03 5123 5137 5359  0.83 * NS NS
Glutamic acid 7529 7564 7471 7433 7459  0.32 NS NS NS
Glycine 4511 4647 4597  46.04 4611  0.58 NS NS NS
Serine 61.77 5837 5960 60.29 6043  0.70 NS NS NS
Total 6506 6255 6320  63.07 6394  0.37 NS NS NS

'pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05).

G % 2 2 n4aE
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Table 40. Effect of crude potato protein (Golden valley) on bacterial populations in feces of

broilers
Crude potato protein, % p-value’
Bacteria spp. 1 1 rude potato protein, % )
PC NC SEM NC vs. CPP
(Logw CFUI/Q) PC vs. Vs
0.25 0.50 0.75 CPP L Q

Total bacteria  7.80 7.85 7.83 7.82 7.86 0.01 NS NS NS
Initial E. coli 5.20 5.30 5.22 5.23 5.32 0.02 NS NS NS
Staphylococcus  4.42 4.47 4.37 4.41 4.46 0.02 NS NS NS

Total bacteria 7.93 8.33 8.30 8.10 8.23 0.04 * NS NS
14 E. coli 5.17 531 5.37 5.24 5.26 0.03 NS NS NS
Staphylococcus  4.16 4.36 4.47 4.34 4.25 0.04 NS NS NS

Total bacteria 7.88 8.17 8.08 8.10 7.98 0.04 NS NS NS
28 E. coli 494 5.28 5.25 5.19 5.06 0.04 wx NS NS
Staphylococcus  3.93 4.35 4,22 4.22 4.03 0.04 okl * NS

Total bacteria 7.71 8.34 8.44 8.15 7.95 0.07 ** ** NS
42 E. coli 4.75 5.38 5.43 5.41 5.13 0.07 foll NS NS
Staphylococcus  3.60 4.06 4.01 3.92 3.69 0.05 ** ** NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).

Table 41014 += zHAAebwie] Fol7b SA19 gl vdE@42d)ol MA= S e
O el A A At gAbd ol ol vste] Ttk AA vEbstew b
el FolgFo] HEFE YR ke E. coliTA7F FoA o2 Ao X th(p<0.05). F
w2l A FataEok B colir A= A A2 57 A ool Hlsko] o] A
A RH(p<0.01), AR HERE B Ttel wste] HolgEel whE vAdEsA e g o
EF5kth(p<0.05). webA FAlC A= akdw o] Fof= tiztel Hlgte]l 3 A mA=S
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Table 41. Effect of crude potato protein (Golden valley) on bacterial populations in large
intestine of broilers (d 42)

Crude potato protein, % p-value’
. B i ) rude potato protein, %
Variable COCteria spp. - po G potato P SEM? pC vs. NC vs. CPP
(Logio CFUI/qg) INLVSs PP
025 050 0.75 CPP L Q
Total bacteria 7.61 7.81 7.83 772 770  0.03 * NS NS
Caecum E. coli 498 522 524 510 500 004 NS * NS

Staphylococcus  4.00 4.14 4,17 411 4.02 0.03 NS NS NS

Total bacteria  7.50 8.00 8.04 7.98 7.77 0.05 ** * NS
Cloaca E. coli 451 5.19 5.05 5.01 4.77 0.06 ** ** NS
Staphylococcus  3.80 411 4.03 3.91 3.95 0.04 NS NS NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).

Holm 24A A= FTFAH =T}
Bt 28y PHSE HE3 +
=2 Holx ¢ttl PHAL T3 PHA2F o] 3
o] zo]lE Ykt 8 4 o a2y B

o

AN =2 FAE VIFAAT A 79

o PHAPHE T 124047} 719 me $X9 33
12479 38 A% FAAG EE ga
AL A ol AA oW FFel sl
Al A fede wolw Axug Wl
Agel Astl e FAAE FAE ol
A bbb 2 9hTH(p>0.05).

2% NPT, 4ETA L BRBAY) 2AAGE Table 435 2w FYA A d
rulgele] o @ Aot UEEA 2ttH(p>005)
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Table 42. Effect of crude potato protein (Golden valley) on immunity test in broilers

-value®
L L Crude potato protein, % 5 d
Items PC NC SEM® pcC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q

PHA

PHAL® (12 h)  0.40 0.50 0.31 0.64 0.46 0.06 NS NS NS
PHAL (24 h) 0.27 0.45 0.23 0.66 0.30 0.06 NS NS NS
PHA2® (12 h)  0.58 0.47 0.31 0.60 0.55 0.05 NS NS NS
PHA2 (24 h)  0.48 0.48 0.28 0.68 0.45 0.06 NS NS NS
HA titer (log, base)

d 25 6.50 5.25 5.00 5.25 4.75 0.29 NS NS NS
d 29 6.25 5.50 5.50 6.00 6.50 0.25 NS NS NS
d 35 7.75 9.75 6.25 6.75 6.75 0.53 NS NS NS
d 39 9.00 10.00 7.25 7.00 7.25 0.50 NS NS NS

pC: Positive control; NC: Negative control.

’SEM;: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

*PHAL was calculated by subtracting preinjection skin thickness from postinjection (12 h and 24 h) skin
thickness, measured in millimeters, of the right toe web injected with PHA-P/PBS solution.

®PHA2 was calculated by subtracting postinjection (12 h and 24 h) skin thickness of left toe web
measured in millimeters, injected with PBS solution, from the right toe skin thickness, injected with
PHA-P/PBS solution.

A}algl=di(Table 44), 7+ A {Poﬂ—t— i}olﬂ ERA] ek 9hth(p>0.05). FES, F) STk
5o 2o Ay RIS AR d3k(Table 45) @A) Ao} gAbdofol] o gl
FE dUEhA S%TH(p>0.05). Bl Adm, A% 7 FEAHIAE, 3 R 39
|22 o](villus height, VH), &<} ](crypt depth, CD), & 4ole} §<bs=o]le] ] d(VHI/CD)
83 g RYol(villus width, VW)S ZAFSE 23 (Table 46)ol %= ] F+3to] W3l= el
A ek ok,
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Table 43. Effect of crude potato protein (Golden valley) on hematological status in broilers

_ p-value®
N . Crude potato protein, % )
Item PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
d 21
White blood cell, k/nt 16.28 16.22 16.46 16.00 16.18 0.14 NS NS NS
Neutrophil, k/u0 4.55 441 453 4.56 457  0.05 NS NS NS
Lymphocyte, kil 9.91 9.81 10.04 957 966 0.11 NS NS NS
Monocyte, k/ul 1.38 1.45 1.42 1.37 140 0.04 NS NS NS
Eosinophil, k/xl 0.35 0.42 0.37 0.38 041  0.03 NS NS NS
Basophil, k/ul 0.11 0.13 0.10 0.12 014 0.01 NS NS NS
Red blood cell, 10%0 2.89 2.87 2.72 2.74 2.84  0.03 NS NS NS
Hemoglobin, g/d¢ 10.07  9.97 9.72 9.77 10.05 0.08 NS NS NS
Hemotocrit, % 2956 2954 2937 2824 29.27 0.36 NS NS NS
d 42
White blood cell, k/xl 17.02 16.69 16.92 16.65 16.70 0.14 NS NS NS
Neutrophil, k/u0 5.48 5.33 5.34 5.37 546  0.04 NS NS NS
Lymphocyte, kil 1016 9.96 1019 9.84 9.81 0.11 NS NS NS
Monocyte, k/ul 1.08 1.04 1.07 1.13 1.05 0.04 NS NS NS
Eosinophil, k/u 0.18 0.25 0.20 0.21 024 0.03 NS NS NS
Basophil, k/ut 0.13 0.11 0.12 0.11 014 0.01 NS NS NS
Red blood cell, 10%¢ 3.02 2.98 2.97 2.99 296 0.01 NS NS NS
Hemoglobin, g/d¢ 11.62 11.04 1129 1134 1154 0.12 NS NS NS
Hemotocrit, % 33.15 32.02 3276 3265 3237 0.26 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 44. Effect of crude potato protein (Golden valley) on relative organ weights in broilers

(d 42)
_ p-value®
Crude potato protein, %
Items pc' NC! SEM? pc ys. NC vs. CPP
0.25 0.50 0.75 CPP L Q
(Organ wt/live BW)+100, %
Liver 3.46 3.14 3.51 3.36 3.33 0.08 NS NS NS
Proventriculus, full 0.49 0.45 0.43 0.52 0.47 0.01 NS NS NS

Proventriculus, empty  0.46 0.42 0.40 0.45 0.41 0.01 NS NS NS

Gizzard, full 2.99 2.83 2.73 3.01 2.79 0.06 NS NS NS
Gizzard, empty 1.90 1.85 1.81 1.87 1.86 0.04 NS NS NS
Small intestine, full 3.74 414 3.87 3.95 3.49 0.14 NS NS NS

Small intestine, empty  2.77 2.56 2.66 245 2.61 0.05 NS NS NS
Large intestine, full 1.28 1.07 1.20 0.99 1.04 0.06 NS NS NS
Large intestine, empty  0.60 0.62 0.54 0.56 0.61 0.01 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

Table 45. Effect of crude potato protein (Golden valley) on CP and moisture concentration of
liver and muscle in broilers (d 42)

_ p-value®
1 L Crude potato protein, % )
Items PC NC SEM® pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Liver CP, % 18.44 1867 1827 18.03 1885 0.12 NS NS NS
Liver moisture, % 6457 6410 6484 63.65 6347 0.21 NS NS NS
Muscle CP, % 19.77 1985 1968 20.11 2033 0.23 NS NS NS

Muscle moisture, % 75.85 76.19 76.54 76.10 75.74 0.17 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 46. Effect of crude potato protein (Golden valley) on small intestinal morphology in
broilers (d 42)

_ p-value®
L L Crude potato protein, % )
Items PC NC SEM* pC vs. NC vs. CPP
0.25 0.50 0.75 CPP L Q
Duodenum

Villus height, ym 2,505 2,373 2,320 2,418 2,295 4780 NS NS NS
Crypt depth, ¢m 589 581 550 575 564 1255 NS NS NS
VH/CD* 4.28 4.10 4.25 4.23 411 0.10 NS NS NS
Villus width, ¢m 280 273 281 268 271 3.12 NS NS NS
Jejunum
Villus height, mm 1,746 1,778 1,743 1,763 1,753 9.22 NS NS NS
Crypt depth, /m 332 334 323 325 318 4.15 NS NS NS
VH/CD 5.28 5.33 5.41 5.44 5.51 0.05 NS NS NS
Villus width, gm 173 189 170 169 174 4.63 NS NS NS
lleum

Villus height, ym 806 822 796 811 809 8.65 NS NS NS
Crypt depth, um 185 190 180 187 186 2.77 NS NS NS
VH/CD 4.37 4.33 4.43 4.34 4.36 0.04 NS NS NS
Villus width, ¢m 140 138 141 143 136 1.80 NS NS NS

'pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
“Villus height:crypt depth ration.
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2 Aol AbgH A (a7 E]; Solanum tuberosum L. cv. Gogu valley):= ()X H o] &
glol A AT Ao FFE 90~95%, 4T AN AR AT
A 7F 2kl (Refined potato protein, RPP)e] F%&S 9]ste] $-H zkardhul(CPP) %34

S Bt A¥E AAE AFH o dnEE B9 AX 2 94 EE(15009, 15%)3}]
AEE A on; #84 d@do] s 4342 thal d42(32,0009, 302)3F F
©]3}(10,000 MWCO membrane)ste] & #xF @il S A AR =A% &AL FA7
z3to] AAAAGN S 8538t

. Al A EAEA

£ Aol A= A AFo] 5.96+0.66kg?] o] A= (Landracex YorkshirexDuroc, 23+3% =)
28075 sAlste]l A ATl whel 5A P 4vkE, Wb 1454 gk qle] w)A|sqd

S FAAte] wael FgAgwe] MIC FEol Al FAA(PC, positive

control; 7] A} &+0.15% apramycin®} 0.10% colistin sulfate), ™ Z-(NC, negative control; 7] %
AbR) el AAZEAEEE 200, 400 2 600ppm TR PRSI AlPAIEE OAE
gk 2T Z(NRC, 1998)0] 2+3=0] Phase 1(0~14<)} Phase I1(14~282)= Fi-3lo] wlgt
3151 o v (Table 473} 48) 7]E} A& A3 ¢} zbzF A e A8 2 Wi AF 13 727
Z1 8 = Aot

ANk ZALE Ss AlEu /g HARES Al o A= PBS9 PHA-PE HEe 5 6, 24 4

3|

48N A BAG A o] ¥ REAZ ZAste] wme] AFgselch

7F. MIC &3

Ao AlgE o] HA A (RPP)S] MIC 574 2 3= Table 4994 7t}
7}A] - ==(Staphylococcus aureus, Salmonella choleraesuis, Salmonella gallinarum, and E. coli)°ll
oA AFelM AAZEAGE ] FErb 150ppme W 474A Fo] A BT A AE)

e o

T e AFEE S0l 2R AARA G S fakd o] MIC 500ppmil Tl g
Aol wA dehwker AAFAANAM FEA dujde] Al FHEBA] wL AL A
of @ Shefo]l & AoE dadnh mEbM & Al = MIC Aol Ak 200,

400 ¥ 600ppm Al FF=S AF&EEATH
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Table 47. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Phase I, d 0 ~ 14)

pct NC! Refined potato protein’, ppm

Item (Antibiotics)  (Control) 200 400 600
Ingredients, %
Corn 33.09 33.58 33.56 33.54 33.52
Whey powder 28.00 28.00 28.00 28.00 28.00
Lactose 5.00 5.00 5.00 5.00 5.00
Soybean meal, 48% CP 13.84 13.76 13.76 13.76 13.76
Soy protein concentrate 6.00 6.00 6.00 6.00 6.00
Spray-dried plasma protein 5.00 5.00 5.00 5.00 5.00
Fish meal 4.25 4.25 4.25 4.25 4.25
Soybean oil 2.20 2.04 2.04 2.04 2.04
Limestone 1.02 1.02 1.02 1.02 1.02
Tricalcium phosphate 0.23 0.23 0.23 0.23 0.23
-Lysine-HCI, 78% 0.16 0.16 0.16 0.16 0.16
p.-Methionine, 100% 0.16 0.16 0.16 0.16 0.16
Tryptophan, 10% 0.15 0.15 0.15 0.15 0.15
Salt 0.10 0.10 0.10 0.10 0.10
Choline chloride, 25% 0.05 0.05 0.05 0.05 0.05
Vitamin premix® 0.30 0.30 0.30 0.30 0.30
Mineral premix* 0.20 0.20 0.20 0.20 0.20
Apramycin, 10% 0.15 — — — —
Colistin sulfate, 1% 0.10 — — — —
Refined potato protein — — 0.02 0.04 0.06
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
ME, kcal/kg 3,400 3,400 3,400 3,400 3,400
CP, % 23.50 23.50 23.50 23.50 23.50
Ca, % 0.80 0.80 0.80 0.80 0.80
Av. P, % 0.40 0.40 0.40 0.40 0.40
Lys, % 1.65 1.65 1.65 1.65 1.65
Met + Cys, % 0.93 0.93 0.93 0.93 0.93

*Abbreviations: PC, positive control; NC, negative control.

*Refined potato protein of Gogu valley.

Supplied per kg diet: 9,600 IU vitamin A, 1,800 IU vitamin Ds, 24 mg vitamin E, 1.5 mg
vitamin B, 12 mg vitamin B, 2.4 mg vitamin Bs, 0.045 mg vitamin Bi;, 1.5 mg vitamin Ks;, 24
mg pantothenic acid, 45 mg niacin, 0.09 mg biotin, 0.39 mg folic acid, 7.2 mg ethoxyquin.
*Supplied per kg diet: 150 mg Fe, 96 mg Cu, 72 mg Zn, 46.5 mg Mn, 0.9 mg I, 0.9 mg Co, 0.3
mg Se.
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Table 48. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Phase Il, d 14 ~ 28)

pct NCE Refined potato protein’, ppm
Item (Antibiotics)  (Control) 200 200 600

Ingredients, %
Corn 42.00 42.48 42.46 42.44 42.42
Whey powder 25.00 25.00 25.00 25.00 25.00
Lactose 2.00 2.00 2.00 2.00 2.00
Soybean meal, 48% CP 19.08 19.00 19.00 19.00 19.00
Spray-dried plasma protein 5.00 5.00 5.00 5.00 5.00
Fish meal 2.25 2.25 2.25 2.25 2.25
Soybean oil 1.90 1.75 1.75 1.75 1.75
Limestone 0.88 0.88 0.88 0.89 0.88
Tricalcium phosphate 0.58 0.58 0.58 0.58 0.58
-Lysine-HCI, 78% 0.13 0.13 0.13 0.13 0.13
pL-Methionine, 100% 0.13 0.13 0.13 0.13 0.13
Tryptophan, 10% 0.15 0.15 0.15 0.15 0.15
Salt 0.10 0.10 0.10 0.10 0.10
Choline chloride, 25% 0.05 0.05 0.05 0.05 0.05
Vitamin premix® 0.30 0.30 0.30 0.30 0.30
Mineral premix* 0.20 0.20 0.20 0.20 0.20
Apramycin, 10% 0.15 — — — —
Colistin sulfate, 1% 0.10 — — — —
Refined potato protein — — 0.02 0.04 0.06
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
ME, kcal/kg 3,350 3,350 3,350 3,350 3,350
CP, % 21.0 21.0 21.0 21.0 21.0
Ca, % 0.80 0.80 0.80 0.80 0.80
Av. P, % 0.40 0.40 0.40 0.40 0.40
Lys, % 1.43 1.43 1.43 1.43 1.43
Met + Cys, % 0.83 0.83 0.83 0.83 0.83

Abbreviations: PC, positive control; NC, negative control.

’Refined potato protein of Gogu valley.

Supplied per kg diet: 9,600 U vitamin A, 1,800 IU vitamin Ds, 24 mg vitamin E, 1.5 mg
vitamin Bj, 12 mg vitamin B,, 2.4 mg vitamin Bs, 0.045 mg vitamin B, 1.5 mg vitamin K, 24
mg pantothenic acid, 45 mg niacin, 0.09 mg biotin, 0.39 mg folic acid, 7.2 mg ethoxyquin.
4Supplied per kg diet: 150 mg Fe, 96 mg Cu, 72 mg Zn, 46.5 mg Mn, 0.9 mg I, 0.9 mg Co, 0.3
mg Se.
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Table 49. MIC of refined potato protein (Gogu valley) for 4 types of bacteria

Concentration of refined potato protein (ug/ml)

Bacteria. spp. MIC

200 150 100 50 25
Staphylococcus aureus - - + + + 150
Salmonella choleraesuis - - - + + 100
Salmonella gallinarum - - - + + 100
E. coli - - - + + 100

'MIC: Minimum Inhibitory Concentration.

W AR FEE 28

2 A9e Phase |7} Phase 1% el A alatel o Abekg A Axb: Table 507 2t}

Table 50. Effect of refined potato protein (Gogu valley) on growth performance in weanling

piglets
_ _ p-value®
L L Refined potato protein, ppm )
Item PC NC SEM® pC vs. NC vs. RPP
200 400 600 RPP L Q

Phase | (d 0 ~ 14)
ADG, g 287 207 192 231 236 9.28 fale NS NS
ADFI, g 335 274 259 294 298 7.84 xx NS NS
FCR 1.17 1.33 1.35 1.28 1.26 0.02 falal * NS
Phase Il (d 14 ~ 28)
ADG, g 435 371 378 397 403 6.45 fal * NS
ADFI, g 646 613 629 638 637 4.15 NS NS NS
FCR 1.49 1.65 1.67 1.61 1.58 0.02 fala NS NS
Overall (d 0 ~ 28)
ADG, ¢ 361 289 285 305 320 8.11 fale NS NS
ADFI, g 491 443 444 466 467 6.23 xx NS NS
FCR 1.36 1.54 1.56 1.53 1.46 0.02 falal NS NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Phase 1914 &AA A2l 7+ ARG g ol nlste] ALGAH AN EdE e
(p<0.01). FAFFAF ] Foj= thRF ol Blete] AlE & /WHdEAE LEFH TH(p<0.05).
Phase Il I = A A= FAGAGYFo] G Hlste] AL A o] 7| w 9l om
AAZIZFo R B wf FAAS Foj= Tl MAEnE ebUoh(p<0.01). =3, G A7
dle] FojpFol =S5 Ul Ylste] Phase 19 dEdFAl@o] fojdo=z iy
21 T} (p<0.05).

PELE 2shE AP A= Table 513 2ot S3AA A2 +-ef GADAGH G5 B
gk u] Phase |17 Phase I19] Z+(Ca) &3t& FAA A5 7F AR 5o o] n] 3}
o] =9k (p<0.05) AAFAGMFAFTo ot FdAan ashE MHAEIE YERA @
UTHp>0.05). =3+ 3] 4o oA ofm At 43}S(Table 52)0l A= A 22 e} A A 7=k
i Folo] o gk xpol7b vEbLEA]l € Skt (p>0.05).
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Table 51. Effect of refined potato protein (Gogu valley) on digestibility in weanling piglets

_ _ p-value®
N N Refined potato protein, ppm 5
Item PC NC SEM® pC vs. NC vs. RPP
200 400 600 RPP L Q
Phase | (d 0 ~ 14)
DM 80.22 79.09 79.31 79.01 79.70 0.31 NS NS NS
CcpP 75.10 74.48 74.49 74.43 74.56 0.51 NS NS NS
Ash 36.43 36.41 35.94 34.41 36.07 0.75 NS NS NS
Ca 40.57 37.31 35.72 35.73 36.24 0.68 bl NS NS
P 39.25 36.30 37.03 36.89 37.09 1.02 NS NS NS
Phase Il (d 14 ~ 28)
DM 79.03 78.54 78.67 78.38 78.50 0.23 NS NS NS
CpP 74.65 73.31 73.40 73.49 73.26 0.40 NS NS NS
Ash 36.10 36.12 35.76 34.20 35.89 0.74 NS NS NS
Ca 40.24 36.95 37.40 35.42 35.93 0.68 * NS NS
P 38.65 35.92 36.63 36.75 36.80 0.98 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
8L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Table 52. Effect of refined potato protein (Gogu valley) on apparent ileal digestibility of amino
acids in weanling piglets (d 28)

_ ) p-value®
L . Refined potato protein, ppm )
Item PC NC SEM® pcC vs. NC vs. RPP
200 400 600 RPP L Q

Essential amino acids
Arginine 79.62 79.20 79.92 79.06 78.81 0.48 NS NS NS
Histidine 71.84 71.23 72.31 71.07 71.22 0.64 NS NS NS
Isoleucine 70.59 69.70 70.73 69.72 69.57 0.47 NS NS NS
Leucine 74.03 73.17 74.18 73.25 73.38 0.45 NS NS NS
Lysine 68.79 67.36 69.06 68.16 68.08 0.62 NS NS NS
Phenylalanine 73.64 72.73 73.84 73.02 72.89 0.43 NS NS NS
Threonine 65.03 63.99 65.16 64.19 64.11 0.49 NS NS NS
Valine 65.39 64.49 65.87 64.72 64.67 0.58 NS NS NS
Methionine 80.51 79.59 80.43 79.49 79.60 0.47 NS NS NS
Sub-mean 72.16 71.27 72.39 71.41 71.37 0.48 NS NS NS
Nonessential amino acids
Alanine 65.03 63.95 65.39 64.39 64.23 0.58 NS NS NS
Aspartic acid 71.15 70.21 7135 7041 70.35 0.55 NS NS NS
Cystine 57.71 5463 56.22 5551 55.02 1.74 NS NS NS
Glutamic acid 74.16 73.41 7448 73.72 73.68 0.42 NS NS NS
Glycine 49.49 48.06 49.79  48.19 48.13 0.85 NS NS NS
Serine 71.82 70.86  71.93 7092 71.02 0.51 NS NS NS
Tyrosine 73.43 7256 7345 7271 72.75 0.39 NS NS NS
Sub-mean 66.12 64.81  66.09 65.12 65.03 0.64 NS NS NS
Total 69.52 68.45 69.63 68.66 68.59 0.53 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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o.o% % EF V4E
AARA G Felo) ¢ BF W4E FAe] W Table 535 2ok FAA AT
AAZAGNFogTE Hwdd w 7, 14, 21 23 28UA] FTS, E. coli ¥
Staphylococcus®l A= A A TFoE AARAGUFel T wete] flsil Aglrh
(p<0.01). EF AARAGUFeITE o] wete] WrhrFe] wobd4F 7, 14, 21 1

gl 289 9] F3t<F, E. coli 123l Staphylococcus®] <=7} A Al vFEF%TH(p<0.05).

Table 53. Effect of refined potato protein (Gogu valley) on bacterial populations in feces of
weanling piglets

Bacteri Refined potato protein, p-value®
acteria spp. L L ,
PC NC m SEM NC vs. RPP
(Logie CFU/g) PP PC vs. N& VS. RPP
200 400 600 RPP L 0
Total bacteria 8.08 8.09 8.13 8.06 8.11 0.04 NS NS NS
Initial E. coli 5.57 5.59 5.62 5.59 5.61 0.04 NS NS NS

Staphylococcus  4.61 4.58 4.59 4.63 4.62 0.04 NS NS NS
Total bacteria 8.24 8.51 8.44 8.42 8.40 0.02 foll ** NS
7 E. coli 5.61 6.09 6.07 6.03 5.98 0.04 ** ** NS
Staphylococcus  4.65 5.12 5.06 5.24 5.00 0.06 ** NS NS
Total bacteria 8.11 8.42 8.38 8.37 8.34 0.03 wx ** NS
14 E. coli 5.49 6.25 6.21 6.22 6.20 0.07 wx *x NS
Staphylococcus  4.63 5.07 5.02 5.00 4.98 0.04 wx * NS
Total bacteria 7.86 8.34 8.31 8.29 8.28 0.04 fal ** NS
21 E. coli 5.48 6.14 6.10 6.06 6.09 0.06 fald * NS
Staphylococcus  4.51 4.92 4.87 4.81 4.79 0.03 ** ** NS
Total bacteria 1.77 8.39 8.35 8.33 8.30 0.05 wx ** NS
28 E. coli 5.55 6.14 6.11 6.08 6.06 0.05 wx ** NS
Staphylococcus  4.36 4.76 4.69 4.65 4.62 0.03 wx *x NS

'pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
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Table 54+= A Azlot AAd Mo Fo7p b= i wAE@28L )l hek 43
S etk 94, A4 a8 o A4 F95, E. coli 28] Staphylococcus®] x| & 3
A A7 ARG ol R A ATH(p<0.01). =3 FAGAGH FojFEo]l =&
FE g2l Hlte] A F 9 Staphylococcus x| L] ar & F2F E. coli
FATE frol A o g2 7FASHHA tH(p<0.05). o]/ A EFH AA A G o] Fol= A A 9
Foel = A A ZSAAN nAAE] AGS ERH R AAete o w dddn

Table 54. Effect of refined potato protein (Gogu valley) on bacterial populations in large
intestine of weanling piglets (d 28)

Bacteria sop. 1 1 Refined potato protein, 2 p-value®
tems o crug S NC ppm SEM? pC vs NC vs. RPP
200 400 600 RPP L Q
Total bacteria 7.75 8.51 8.50 8.49 8.48 0.07 *x NS NS
Caecum E. coli 5.47 6.21 6.20 6.17 6.15 0.07 *x NS NS

Staphylococcus  4.07 4.63 4.67 4.60 462 0.05 ** NS NS
Total bacteria 7.87 8.41 8.38 8.36 8.33 0.05 ** ** NS
Colon E. coli 5.47 6.10 6.08 6.07 6.06 0.06  ** NS NS
Staphylococcus  4.08 4.65 4.65 4.62 459 0.05 ** * NS
Total bacteria  7.77 8.34 8.35 8.33 830 0.05 ** * NS
Rectum E. coli 5.55 6.12 6.11 6.08 6.05 0.05 ** ** NS
Staphylococcus  4.36 4.67 4.69 4.65 461 003 ** NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), *=* (p<0.01).

2 AP E FAA L] Fo= AMSFAEAS Mgt B a(Kendall 5, 2000; Lewis<}
Southern, 2001)¢} A gk A#E YEFUAT FFh Ast&od A= FAA ZH7F YERA
erokth AAGAG M T A= Phase 19] A= Q7§ 7 Phase 119] dTSAF /A aw)
7F JEbEAIRE Q%A 288 AolE yERYA] 2t olH e Ade A Aot
Aol Fol= 2= AW falnAEY] JES FolHoR oAste] ¥dg mAEd
ofgk AFAAZE deEbA] @2 ZoZ AlmHrh e BAF A Ayt FOHA

A<
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Table 55. Effect of refined potato protein (Gogu valley) on immunity test in weanling piglets

_ _ p-value®
L L Refined potato protein, ppm )
Items PC NC SEM® pC vs. NC vs. RPP
200 400 600 RPP L Q
PHA

PHAL® (6 h) 3.34 3.21 2.78 2.71 3.12 0.12 NS NS NS
PHAL (24 h) 2.79 2.50 2.28 1.99 2.67 0.11 NS NS NS
PHAL (48 h) 1.28 1.33 1.10 1.30 1.50 0.07 NS NS NS
PHA2® (6 h) 3.36 2.92 2.52 2.54 3.21 0.14 NS NS NS
PHA2 (24 h) 2.93 2.27 2.14 1.91 2.85 0.13 NS NS NS
PHA2 (48 h) 1.57 1.13 1.02 1.32 1.39 0.09 NS NS NS
HA titer (log, base)

d21 1.75 2.25 1.75 2.00 2.00 0.17 NS NS NS

d 28 3.25 2.50 3.00 2.50 2.75 0.16 NS NS NS

'pC: Positive control; NC: Negative control.
SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
*PHAL was calculated by subtracting preinjection skin thickness from postinjection (6 h, 24 h and 48 h)
skin thickness, measured in millimeters, of the right intersection injected with PHA-P/PBS solution.
®PHA2 was calculated by subtracting postinjection (6 h, 24 h and 48h) skin thickness of left intersection
measured in millimeters, injected with PBS solution, from the right intersection skin thickness, injected
with PHA-P/PBS solution.
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Table 56. Effect of refined potato protein (Gogu valley) on hematological status in weanling

piglets
Refined potato protein, p-value®

Iltem PC'  NC' ppm SEM? PC vs. NC vs. RPP
200 400 600 RPP L Q

d 14
White blood cell, k/u¢ 1840 18.13 17.80 17.84 18.08 0.26 NS NS NS
Neutrophil, k/ul 8.48 8.53 8.02 8.27 8.38 0.17 NS NS NS
Lymphocyte, k/ul 6.19 6.01 6.21 6.11 6.18 0.13 NS NS NS
Monocyte, k/ul 1.55 141 147 1.49 143 0.07 NS NS NS
Eosinophil, k/ul 2.06 2.07 1.97 1.84 1.99 0.07 NS NS NS
Basophil, k/ul 0.12 0.10 0.14 0.14 0.11 0.01 NS NS NS
Red blood cell, 10%x0 6.07 6.08 6.04 6.19 599 0.10 NS NS NS
Hemoglobin, g/d¢ 1210 1204 1215 1283 1265 0.21 NS NS NS
Hemotocrit, % 39.10 3990 40.05 41.73 3956 0.75 NS NS NS

d 28
White blood cell, k/ut 18.99 1871 1861 18.81 1875 0.22 NS NS NS
Neutrophil, k/ul 8.23 8.11 8.13 8.25 8.28 0.11 NS NS NS
Lymphocyte, k/ul 7.69 7.61 7.66 7.58 7.49 0.16 NS NS NS
Monocyte, k/ul 155 1.56 1.46 151 1.47 0.06 NS NS NS
Eosinophil, k/ul 1.43 1.35 1.25 1.40 142 0.13 NS NS NS
Basophil, k/ul 0.10 0.09 0.12 0.08 0.10 0.01 NS NS NS
Red blood cell, 100 6.18 5.94 6.30 5.82 6.55 0.11 NS NS NS
Hemoglobin, g/d¢ 1223 1133 1308 1158 1210 0.22 NS NS NS
Hemotocrit, % 3995 36.68 40.28 36.70 39.63 0.73 NS NS NS

'PC: Positive control NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 57. Effect of refined potato protein (Gogu valley) on relative organ weights in weanling
piglets (d 28)

Refined potato protein, p-value®
Items PC'  NC' ppm SEM? pC vs. NC vs. RPP
200 400 600 RPP | Q
(Organ wt/live BW)+100, %
Liver 3.27 3.39 3.22 3.15 3.19 0.04 NS NS NS
Stomach, full 1.96 2.29 2.64 2.19 2.33 0.11 NS NS NS
Stomach, empty 0.64 0.65 0.72 0.71 0.66 0.02 NS NS NS
Small intestine, full 7.22 7.69 7.57 7.77 7.51 0.09 NS NS NS

Small intestine, empty 4.89 4.92 5.01 5.59 5.40 0.11 NS NS NS
Large intestine, full 3.46 3.98 3.92 3.55 3.96 0.14 NS NS NS
Large intestine, empty 1.82 1.78 2.34 1.76 211 0.09 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
’L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 58. Effect of refined potato protein (Gogu valley) on small intestinal morphology in
weanling piglets (d 28)

Refined potato protein, p-value®
Items PC! NC! ppm SEM? pC vs. NC vs. RPP
200 400 600 RPP | Q
Duodenum
Villus height, ym 931 954 942 940 951 8.36 NS NS NS
Crypt depth, ¢m 461 443 451 442 489 775 NS NS NS
VH/CD* 2.03 2.16 2.10 2.13 1.95 0.04 NS NS NS
Villus width, zm 185 187 192 182 184 2.78 NS NS NS
Jejunum
Villus height, zm 732 770 762 766 747 16.73 NS NS NS
Crypt depth, /m 354 358 327 331 336 8.99 NS NS NS
VH/CD 2.08 2.15 2.34 2.33 2.26 0.06 NS NS NS

Villus width, gm 163 158 161 170 168 2.36 NS NS NS
lleum
Villus height, wm 494 507 502 505 499 6.71 NS NS NS

Crypt depth, um 215 204 203 208 211 5.70 NS NS NS
VH/CD 2.33 251 2.48 2.44 242 0.06 NS NS NS
Villus width, ¢m 162 172 169 164 170 4.32 NS NS NS

'PC: Positive control; NC: Negative control.

’SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
“Villus height:crypt depth ration.

Table 59. Effect of refined potato protein (Gogu valley) on CP and moisture concentration of
liver and muscle in weanling piglets (d 28)

Refined potato protein, p-value’
Items pC NC ppm SEM? pc vs. NC vs. RPP
200 400 600 RPP L Q
Liver CP, % 17.49 1738 1735 1704 1772 022 NS NS NS
Liver moisture, %  76.20 76,56 7600 7627 7526 027 NS NS NS
Muscle CP, % 1823 1782 1889 1765 1788 023 NS NS NS

Muscle moisture, % 78.43 79.32 78.45 79.39 78.87 0.15 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 60. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Starter, 0 ~ 3 wk)

pct NCt Refined potato protein’, ppm
Item (Antibiotics)  (Control) 200 400 600

Ingredients, %

Corn-grain 51.59 51.73 51.71 51.67 51.65
Soybean meal, 44% CP 30.32 30.29 30.29 30.27 30.25
Corn gluten meal 8.50 8.50 8.50 8.50 8.50
Animal fat 5.36 5.30 5.30 5.34 5.36
Dicalcium phosphate 1.85 1.85 1.85 1.85 1.85
Limestone 1.32 1.32 1.32 1.32 1.32
Choline chloride, 25% 0.20 0.20 0.20 0.20 0.20
o-Methionine, 50% 0.21 0.21 0.21 0.21 0.21
L-Lysine-HCI, 78% 0.05 0.05 0.05 0.05 0.05
Salt 0.30 0.30 0.30 0.30 0.30
Vitamin premix® 0.10 0.10 0.10 0.10 0.10
Mineral premix* 0.10 0.10 0.10 0.10 0.10
Clinacox, 0.2% 0.05 0.05 0.05 0.05 0.05
Avilamycin, 2% 0.05 — — — -
Refined potato protein - — 0.02 0.04 0.06
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition

ME, kcal/kg 3,200 3,200 3,200 3,200 3,200
CP, % 23.10 23.10 23.10 23.10 23.10
Ca, % 1.00 1.00 1.00 1.00 1.00
Av. P, % 0.45 0.45 0.45 0.45 0.45
Lys, % 1.10 1.10 1.10 1.10 1.10
Met + Cys, % 0.90 0.90 0.90 0.90 0.90

! Abbreviations: PC, positive control; NC, negative control.

*Refined potato protein of Gogu valley.

*Vitamin premix per kg diet: 9,000 IU vit. A, 30 IU vit. E, 1800 IU vit. D, 1 mg vit. K3, 1 mg
vit. B;, 10 mg vit. By, 4 mg vit. Bs, 0.02 mg vit. By,, 30 mg niacin, 12 mg pantothenic acid, 0.5
mg folic acid, 0.2 mg biotin.

“Supplied per kg diet: 45 mg Fe, 4.25 mg Cu, 65 mg Zn, 725 mg Mn, 05 mg I, 0.2 mg Co,
0.15 mg Se, 0.5 mg Mo, 0.15 mg Cr.
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Table 61. Formula and chemical composition of experimental diets (as-fed basis) for
feeding trial (Finisher, 3 ~ 6 wk)

pct NCt Refined potato protein’, ppm
Item (Antibiotics)  (Control) 200 400 600

Ingredients, %

Corn-grain 60.30 60.42 60.40 60.37 60.34
Soybean meal, 44% CP 23.28 23.26 23.26 23.25 23.24
Corn gluten meal 8.00 8.00 8.00 8.00 8.00
Animal fat 4.55 4.50 4.50 4.52 4.54
Dicalcium phosphate 1.62 1.62 1.62 1.62 1.62
Limestone 1.24 1.24 1.24 1.24 1.24
Choline chloride, 25% 0.20 0.20 0.20 0.20 0.20
o-Methionine, 50% 0.01 0.01 0.01 0.01 0.01
L-Lysine-HCI, 78% 0.15 0.15 0.15 0.15 0.15
Salt 0.30 0.30 0.30 0.30 0.30
Vitamin premix® 0.10 0.10 0.10 0.10 0.10
Mineral premix* 0.10 0.10 0.10 0.10 0.10
Monensin, 10% 0.10 0.10 0.10 0.10 0.10
Avilamycin, 2% 0.05 — — — -
Refined potato protein — — 0.02 0.04 0.06
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition

ME, kcal/kg 3,200 3,200 3,200 3,200 3,200
CP, % 20.10 20.10 20.10 20.10 20.10
Ca, % 0.90 0.90 0.90 0.90 0.90
Av. P, % 0.40 0.40 0.40 0.40 0.40
Lys, % 1.00 1.00 1.00 1.00 1.00
Met + Cys, % 0.72 0.72 0.72 0.72 0.72

'Abbreviations: PC, positive control; NC, negative control.

*Refined potato protein of Gogu valley.

S\/itamin premix per kg diet: 9,000 IU vit. A, 30 IU vit. E, 1800 IU vit. D, 1 mg vit. K3, 1 mg
vit. B;, 10 mg vit. By, 4 mg vit. Bs, 0.02 mg vit. By,, 30 mg niacin, 12 mg pantothenic acid, 0.5
mg folic acid, 0.2 mg biotin.

“Supplied per kg diet: 45 mg Fe, 4.25 mg Cu, 65 mg Zn, 725 mg Mn, 05 mg I, 0.2 mg Co,
0.15 mg Se, 0.5 mg Mo, 0.15 mg Cr.
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Table 62. Effect of refined potato protein (Gogu valley) on growth performance in broilers

_ _ p-value®
L . Refined potato protein, ppm )
Item PC NC SEM® pc vs. NC vs. RPP
200 400 600 RPP L Q

Starter (0 ~ 3 wk)

Weight gain, g 572 555 559 570 578 4.99 NS NS NS
Feed intake, g 914 912 917 942 937 8.07 NS NS NS
FCR 1.60 1.65 1.64 1.65 1.62 0.02 NS NS NS
Finisher (3 ~ 6 wk)

Weight gain, g 1,371 1,346 1,370 1,340 1,335 1284 NS NS NS
Feed intake, g 2,704 2,729 2,748 2,747 2,659  33.77 NS NS NS
FCR 197 2.03 2.01 2.05 1.99 0.02 NS NS NS
Overall (0 ~ 6 wk)

Weight gain, g 1,943 1,900 1,929 1,910 1,913  14.79 NS NS NS
Feed intake, g 3,618 3,641 3,666 3,689 3,596 37.15 NS NS NS
FCR 1.86 1.92 1.90 1.93 1.88 0.02 NS NS NS

pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 63. Effect of refined potato protein (Gogu valley) on digestibility in broilers

_ _ p-value®
1 N Refined potato protein, ppm )
Item PC NC SEM®  pc vs. NC vs. RPP
200 400 600 RPP L Q
Starter (0 ~ 3 wk)
DM 78.67 77.26 78.34 77.31 77.55 0.36 NS NS NS
CP 70.11 71.08 67.12 71.17 67.73 0.76 NS NS NS
Ash 44.26 40.53 42.50 43.15 44.19 1.20 NS NS NS
Ca 31.84 26.11 31.70 29.44 29.15 0.80 NS NS NS
P 36.92 34.35 3351 32.30 33.16 0.95 NS NS NS
Finisher (3 ~ 6 wk)
DM 77.27 76.86 77.90 76.73 76.54 0.29 NS NS NS
CP 69.16 68.46 68.74 68.35 66.54 0.53 NS NS NS
Ash 43.85 40.13 41.83 41.71 43.35 1.24 NS NS NS
Ca 30.35 25.28 31.72 28.80 27.77 0.89 NS NS NS
P 35.72 31.25 33.17 31.07 31.83 0.92 NS NS NS

'PC: Positive control; NC: Negative control.
’SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 64. Effect of refined potato protein (Gogu valley) on apparent ileal digestibility (%) of
amino acids in broilers (d 42)

) ) p-value®
iterm pCl NG Refined potato protein, ppm SEM? e v NC ve. RPP
200 400 600 RPP L Q
Arginine 79.50 78.96 79.05 78.92 79.02 0.25 NS NS NS
Histidine 7515 7418 7464 7424 7398 030 NS NS NS
Isoleucine 69.68 69.34 69.79 69.27 68.72 0.32 NS NS NS
Leucine 79.15 78.92 79.08 78.82 78.77 0.23 NS NS NS
Lysine 70.84 70.65 70.83 70.35 69.88 0.34 NS NS NS

Phenylalanine 75.99 74.76 75.54 74.89 74.30 0.34 NS NS NS

Threonine 4712 4740 4754 4764 4719 051 NS NS NS
Valine 60.02 5979 6024 5949 5981 035 NS NS NS
Methionine 7806 7610 7747 7583 7460 071 NS NS NS
Alanine 7177 7219 7213 7233 7210 031 NS NS NS
Aspartic acid  g291 6233 6285 6223 6253 045 NS NS NS
Cystine 40.74 3935 4125 3922 3888 094 NS NS NS

Glutamic acid  gp25 7991 8031 8008 7999 019 NS NS NS

Glycine 55.57 54.55 55.38 54.50 53.62 0.53 NS NS NS
Serine 64.26 63.45 63.66 62.60 63.47 0.44 NS NS NS
Total 67.40 66.79 67.32 66.69 66.46 0.37 NS NS NS

'pC: Positive control; NC: Negative control.
2SEM: Standard error mean.
*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 65. Effect of refined potato protein (Gogu valley) on bacterial populations in feces of

broilers

Bacteria spp.

Refined potato protein,

p-value®

Day (Logss CFUIG) PC! NC! ppm SEM? pC vs. NC vs. RPP
200 400 600 RPP L Q
Total bacteria 7.19 7.18 7.14 7.15 7.18 0.01 NS NS NS
Initial E. coli 4.82 4.84 4.88 4.80 4.81 0.01 NS NS NS
Staphylococcus 3.20 3.21 3.21 3.17 3.18 0.01 NS NS NS
Total bacteria 7.44 8.16 8.16 8.15 8.10 0.06 wx * NS
21 E. coli 4.57 5.26 5.26 5.18 5.12 0.06 e ** NS
Staphylococcus 3.71 4.32 431 4.22 4.20 0.05 *x ** NS
Total bacteria 7.25 8.19 8.18 8.14 8.13 0.08 *x NS NS
42 E. coli 4.43 5.02 4.78 4.71 4.70 0.05 *x ** NS
Staphylococcus 3.58 4.17 4.18 4.19 411 0.05 il NS NS
pC: Positive control; NC: Negative control.
’SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), * (p<0.05), ** (p<0.01).
Table 66. Effect of refined potato protein (Gogu valley) on bacterial populations in large
intestine of broilers (d 42)
Bacteria. spp. 1 1 Refined potato protein, 2 p-value®
Items (Logio CFUIQ) PC NC ppm SEM® pcC vs. NC vs. RPP
200 400 600 RPP L Q
Total bacteria  7.44 8.31 8.23 8.19 8.18 0.07 wx ** NS
Caecum E. coli 4.75 5.29 5.28 5.26 525  0.05 fale NS NS
Staphylococcus  3.64 4.34 4.30 421 4.19 0.06 *x ** NS
Total bacteria  7.25 8.19 8.18 8.14 8.13  0.08 *x NS NS
Cloaca E. coli 4.43 5.02 4.78 4.71 4.70 0.05 *x ** NS
Staphylococcus  3.58 4.17 4.18 4.20 4.16 0.06 i NS NS

pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

®L: Linear; Q: Quadratic; NS: Not significant (p>0.05), ** (p<0.01).
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Table 67. Effect of refined potato protein (Gogu valley) on immunity test in broilers

. . p-value®
1 N Refined potato protein, ppm )
Items PC NC SEM® pc vs. NC vs. RPP
200 400 600 RPP L Q
PHA

PHA1* (12 h) 0.51 0.39 0.34 0.42 0.46 0.05 NS NS NS
PHAL (24 h) 0.32 0.32 0.22 0.26 0.29 0.04 NS NS NS
PHA2® (12 h) 0.48 0.29 0.18 0.31 0.31 0.06 NS NS NS
PHA2 (24 h) 0.37 0.30 0.13 0.17 0.27 0.04 NS NS NS
HA titer (log, base)

d 25 5.00 8.25 7.50 5.75 5.50 0.53 NS NS NS
d 29 5.50 5.25 5.50 5.50 6.25 0.24 NS NS NS
d 35 10.75 7.00 9.75 9.00 8.75 0.59 NS NS NS
d 39 7.00 7.50 8.50 9.75 8.75 0.55 NS NS NS

pC: Positive control; NC: Negative control.

’SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

*PHA1 was calculated by subtracting preinjection skin thickness from postinjection (12 h and 24 h) skin
thickness, measured in millimeters, of the right toe web injected with PHA-P/PBS solution.

PHA2 was calculated by subtracting postinjection (12 h and 24 h) skin thickness of left toe web
measured in millimeters, injected with PBS solution, from the right toe skin thickness, injected with
PHA-P/PBS solution.
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Table 68. Effect of refined potato protein (Gogu valley) on hematological status in broilers

Refined potato protein, p-value®
Item Pc'  NC! ppm SEM® pc ys. NC vs. RPP
200 400 600 RPP | Q

d21

White blood cell, k/xl 16.42 16.22 1597 16.15 16.34 0.21 NS NS NS
Neutrophil, k/g0 4.03 4.08 3.82 4.07 4.18 0.13 NS NS NS
Lymphocyte, kil 10.39 1021 1041 1031 10.38 0.13 NS NS NS

Monocyte, k/ul 1.15 1.13 1.01 0.94 1.00 0.05 NS NS NS
Eosinophil, k/gl 0.75 0.71 0.62 0.72 0.70 0.04 NS NS NS
Basophil, k/ul 0.10 0.08 0.11 0.12 0.09 0.01 NS NS NS

Red blood cell, 10%u0 2.94 2.88 2.84 291 3.08 0.04 NS NS NS

Hemoglobin, g/d¢ 10.88 1054 1065 10.83 11.15 0.14 NS NS NS
Hemotocrit, % 3040 30.60 31.00 3143 3275 044 NS NS NS
d 42

White blood cell, k/uf 16.88 16.81 16.84 16.86 16.77 0.22 NS NS NS

Neutrophil, k/ul 4.72 455 4.57 4.69 4.82 0.11 NS NS NS
Lymphocyte, k/ul 10.73 1085 1090 10.82 10.63 0.17 NS NS NS
Monocyte, k/ul 1.27 1.28 1.18 1.23 1.19 0.06 NS NS NS
Eosinophil, k/u 0.11 0.09 0.12 0.08 0.10 0.01 NS NS NS
Basophil, k/u 0.06 0.04  0.08 0.04 0.05 0.01 NS NS NS
Red blood cell, 10%u0 2.93 2.86 2.92 297 2.96 0.03 NS NS NS
Hemoglobin, g/d¢ 11.18 1053 11.03 10.78 1115 0.13 NS NS NS
Hemotocrit, % 3340 31.38 3228 3290 3333 0.36 NS NS NS

'PC: Positive control NC: Negative control.
SEM: Standard error mean.
®L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 69. Effect of refined potato protein (Gogu valley) on relative organ weights in broilers

(d 42)
Refined potato protein, p-value®
Items PC'  NC' ppm SEM? pC vs. NC vs. RPP
200 400 600 RPP L Q
(Organ wt/live BW)+100, %
Liver 2.84 2.85 2.34 3.06 2.86 0.11 NS NS NS
Proventriculus, full 0.49 0.44 0.47 0.46 0.43 0.02 NS NS NS
Proventriculus, empty  0.49 0.38 0.48 0.42 0.43 0.02 NS NS NS
Gizzard, full 2.96 3.17 3.02 2.79 2.87 0.09 NS NS NS
Gizzard, empty 2.00 2.02 2.27 1.65 1.79 0.07 NS NS NS
Small intestine, full 6.28 5.70 5.42 6.21 6.12 0.13 NS NS NS
Small intestine, empty 4.18 3.72 3.49 4.23 4.20 0.12 NS NS NS
Large intestine, full 1.13 1.08 1.26 0.93 0.87 0.06 NS NS NS
Large intestine, empty 0.79 0.69 0.72 0.65 0.64 0.03 NS NS NS

pC: Positive control; NC: Negative control.

2SEM: Standard error mean.

3L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

Table 70. Effect of refined potato protein (Gogu valley) on CP
liver and muscle in broilers (d 42)

and moisture concentration of

Refined potato protein,

p-value®

Items pC! NC! ppm SEM? pC vs. NC vs. RPP

200 400 600 RPP | Q

Liver CP, % 17.90 17.39 17.98 15.54 16.31 0.32 NS NS NS
Liver moisture, % 7460 7390 7483 7441 7461 0.35 NS NS NS
Muscle CP, % 21.18 20.95 20.14 20.33 21.40 0.24 NS NS NS
Muscle moisture, % 75.02 7584 7521 7664 7539 0.37 NS NS NS

'pC: Positive control; NC: Negative control.

2SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).
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Table 71. Effect of refined potato protein (Gogu valley) on small intestinal morphology in
broilers (d 42)

) ) p-value®
L . Refined potato protein, ppm )
Items PC NC SEM® pc vs. NC vs. RPP
200 400 600 RPP L Q
Duodenum

Villus height, zm 2,383 2,306 2,293 2311 2342 5601 NS NS NS
Crypt depth, zm 579 565 577 558 576 928 NS NS NS

VH/CD* 4.13 4.09 4.00 4.14 4.08 0.10 NS NS NS
Villus width, m 264 253 255 243 248 521 NS NS NS
Jejunum

Villus height, /m 1,754 1,726 1,738 1,731 1,760 8.39 NS NS NS
Crypt depth, /m 308 295 298 303 312 5.29 NS NS NS
VH/CD 571 5.88 5.87 5.74 5.67 0.10 NS NS NS
Villus width, gm 189 171 175 170 185 5.13 NS NS NS
lleum
Villus height, ym 754 770 756 778 780 8.71 NS NS NS
Crypt depth, /m 184 177 171 181 179 3.00 NS NS NS
VH/CD 4.12 4.37 4.44 431 4.38 0.07 NS NS NS
Villus width, gm 146 143 141 147 139 1.33 NS NS NS

'PC: Positive control; NC: Negative control.

SEM: Standard error mean.

*L: Linear; Q: Quadratic; NS: Not significant (p>0.05).

“Villus height:crypt depth ration.
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et Fefol = (A A o e])el A A 7ol challenge studyE 5 3F

=
ot

LAWY ARG Fojgh peo Ao Ardate] o] of =

2949 Nalidixic acid A3 o] <= Salmonella Typhimurium(IVKB01199)-5 nutrient
broth(DIFCO, USA)oll ¥ i 37C incubatoroll 4] 16-24A17F F<F w3t t), vl -8 ODeso
e EAst wjgFelS 1075E 1077b#] 1014 A ste] 100w ZH 3 AR nutrient
agaroll =3 & wjekeln] CFUE =736kt

3FR Aes 3 w9 3ty dixd, FAATE HUtE ARE F4% &, ZARAE
(Refined potato Protein, RPP)S Z+2Z} 200, 400, 600ppmS #7}3k AlgE J93% o+ 5 &
5ur 02 Uir H 1575 s tel BHAl AR E w ol skl th(Table 72). oW thxae] -
FAAE HA7MEA e AARE FES] vl FAA Wb e] 4§ apramycin 0.15%
o} colistin 0.10%7} ¥ ALEE Folatdth sld ALRE 1759 83 Folr F
7} A= 3x10°CFU/ML(OD 3+ 0.7)°] S. Typhimurium< 1.2% NaHCOs(pH7.8) nutrient broth
10meel Estel A= JFetdnh HE T d JESE (EARTFE SASE sto)

AANAES DR,

TARET T B S Typhimuriume] FJetae] WstE waetr] &) 1, 2, 35 %
AHEo A WS A FHste] B 1gS Tetrathionate broth(TT broth) 10meell P 83 =3
ato] 427Col A &t AA 24A2F Tt wjdstdth S wi ¥ 5 nalidixid acid7} 3 7Fd
MacConkey agar, XLT4 agarol]l Z=@sle] 37ColA 16-24A13F &<t witstdn J&FE =

Aatdk wWg 5 A" colony:= API 20E kit® S. Typhimurium?l #] & &<l3} 3t}

Table 72. Experimental design of challenge study with Salmonella Typhimurium in weaning

piglets
Refined potato protein, ppm
Antibiotic Control P i PP
200 400 600
Number of piglets 3 3 3 3 3
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Table 73. Effects of Potato peptide on clinical sign (diarrhea) and mortality of weaning pigs
after oral Salmonella Typhimurium challenge

Refined potato protein, ppm

Antibiotic Control
200 400 600
Clinical sign 03 3/3 3/3 3/3 3/3
(degree) (+++) (+++) (+++) (+++)
Dead/Total 0/3 0/3 1/3 3/3 2/3
(Mortality) (0%) (0%) (33%) (100%) (67%)

 E&EAA A EFS S, Typhimuirum<t

al
T ZA2aHE =AHEAY. TAHEAD EHAE Salmonella7t BE oA HEFo] H
H

A gkttt a2y FAHE F 7Y Fo WA g Amdele] HEtE A3 Ay
GAA FolitoldE 3118 yERN ¥hA g2 7558 a8 AAEHS HUESE AR
= HoJgh i%ﬂ*ﬂ—t— Z+7} 6.92, 6.88, 6.58= ZrAlctulo] FH7lgko] m=S4= whu|H A A

= 4 ZtHTh °F 05-1.04 %
w2 Aow veiwrh 2y FAFTE 275 F3AA Hbee Ae de HEEA
erokal tEay ZAgels HUbek ALRE ol wolAE E Aolvh gle] 6.55-6.774 &
2 A ol Axprt dmdele] #dHE AEEo] AV FaEH ARl
7he A 2 AT A3 gAey

A
< A a3rh e AoR yERa AR A adHd AoR FS5Eh
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Table 74. Effect of potato protein
after challenge

on colony numbers of Salmonella Typhimurium in piglets

Count (Logio CFU/Q)

Refined potato protein, ppm

Item
Antibiotic Control
200 400 600
Days post challenge
0 0+0 0+0 040 0+0 040
7 3.11+0.07 7.55+0.07 6.92+0.14 6.88+0.02 6.58+0.13
14 040 6.55+0.05 6.74+0.02 6.77+0.00 6.67+0.03
21 0+0 040 040 0+0 040
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Aol A & Fetol=(A A G, wa)el A7 challenge studyS

o
)

294l Nalidixic acid #3&4lo] <9+ Salmonella Gallinarum<- nutrient broth(DIFCO,
USA)ell 231 37C incubatoroll A 16-244]7F &QF i <Fsl it vl g AS ODeso ke S7d3HaL
wj kol S 10ME 107hA] 1014 3] A 8ke] 10004 ZF AW 2 nutrient agarel] w2t
ol Fste CFUE =743tsith

st Wolg & @ 107 Y tixt, FAATE HUbE AARE Fold o, AT
Wl (Refined potato Protein, RPP)S Z}Z} 200, 400, 600ppmS- X713 A2 E F4% & &
T 5w oR U ¥ 3F Fob T wol A ALRE woldksith(Table 75). of W a9
B FAATE F7FEA B2 AARE FE8] Folstda FAA H7kd el A5 avilamycin
0.05%7} 3l AlEE Folstith Y AlEE FEd wol Al T Holy
3x10°CFU/MmLe] S. Gallinarum< 1.2% NaHCOs(pH7.8) nutrient broth 10mlol] &3sto] 2T =

12
AERAS 4% F Y 9933 (*wwe FHo dol)it ANYEE B
¥

o

g

TARET F EWHY S GalllnarumA eto] ®istE AFer] S8 HE F 1, 2, 3F
of 7} WolglolA WS AHAZ S 19% Tetrathionate broth(TT broth) 10m¢ol Pl %
o] EFste] 42ToA HEstHA 24A12F St wiYstd Tt S vl $ nalidixic acid7}
21 71¥ MacConkey agar, XLT4 agardl]l Z=23}o] 37TColAl 16-24A13F 5o widstda Heh
FE ZAsIo W T oA colony:= API 20E kit= S. Gallinarum<l x| & 2213} it}

Table 75. Experimental design of challenge study with Salmonella Typhimurium in chickens

Refined potato Protein, ppm

Antibiotic Control
200 400 600

Number of chicks 10 10 10 10 10
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HAEF 794 AR HAArsdo]l R =Tt (Table 76).
T A% F 19 F5H AAE yEpde 7450 ke A}
Bt 400ppmell Al 30%. 600ppmell Al 10% AAF vERSG T FAAE HIbe AlEE Fo S
oA e AASAAS BEEA okt HE 27 FHRE AASAAS #EE S gl

A% 3774 A A8 dBuA gdeh Az JEA ggtod) gaigue Arte

Table 76. Effects of potato peptide on clinical sing and mortality of broiler after oral
Salmonella Gallinarum challenge

Refined potato Protein, ppm

Antibiotic Control
200 400 600
Clinical sign 0/10 10/10 6/10 3/10 1/10
(degree)
Dead/Total 0/10 0/10 0/10 0/10 0/10
(Mortality) (0%) (0%) (0%) (0%) (0%)
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Purification procedures

<Preparation of the crude cell wall under LN,

|

|

( Cut-off by ultrafiltration (30k)

|

C,s RP-HPLC
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kba 1 52 3 4 5 6

66 -
45 -
36 | - o
29 p— 1 EH —/
24 — o MO
14 4., <2
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6. —l :
7. 7 -_rl
kD
a 7 8 9 10 11 g =A
66 [ T
a5 [ - 9. IHE
3 10. £t
29 o
24
” | & > SDS-polyacrylamide gel
14 electrophoresis of extracted
65 [ TR TP, protien(20ug)

O 1z A JAA 28 A

| =S |

(1) 3091%9] AL W 25 0 14 FE 2§ 94

309 F A2kl A7, o 2 E7]=FH total I HES FEEAL, o] FEES AT A
ZolulS wol FA(Dialysis) S Al ettt vl Aol S =HS 93 E. coli 01577 S

aureuss AMg3to] H A A Al H = (MIC: mi nimal inhibitory concentration)ES 24 3l
aeal W94 W2l C. albicans$} T. beigeliiS Al-&351o] 87T A4S ZA 5o} 3001 F 9] A

=T A T Ay e T s st

- 140 -



Antifungal Assay with Candida albicans. A: Protein (504g); @ ™, @85, @17, @& GO =,
®T2, @9, @< H, @42, ®E .. B: Protein (100xg); ®L+, @El &, @4, @R e, ©H
5,072, 09,043,048, 0HF
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Antibacterial Assay with Staphylococcus aureus. C. W] il (2Ha 4 & 2] 2] 8} %] & sample), 1. 4
v, 2, g5, 3. a7, 4.8 5, 5. ®Eh 6. B F, 7. 772, 8. 91¥], 9. &3], 10. &

r2 sample), 1. %A

50

Antibacterial Assay with Escherichia coli 0157. C. B] 3o (¢H¥ 2 & 2] €] 3} 4|
W, 2. B%E, 3. L, 45 5 Bk 6. HE, 7. 57,8, 99EH,9. €%, 10. &
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Antifungal Assay with C. albicans. C. 0] nl < (th9] & & 2] 2] 3} %] &2 sample), @ 2], 734l

g, 2 =2, 994J665, 235

Antifungal Assay with C. albicans. C. Bl il (2t 2 & A 2] s}#] 22 sample), 25%., 395, 435,
45%.,48%.,
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Antifungal Assay with C. albicans. C. H] ul v (WH¥ 25 %] 2] 3} 4] ¢8-S sample), 745, 755, 763,
82%,89%.

Antifungal Assay with C. albicans. C. H] (%
93%.
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O FAqA 7154 @uds 3 A aydde =825 Y crude T

26.6 mm—

17 | —

14.2 — -
P+ - S
| m—

3.5 am—
1

SDS-PAGE of extracted proteins from potato.

Lanel: molecular weight marker, Lane2: extracted proteins from potato

(2) 2792 crude T Al AAz

SDS-PAGE of supernatants obtained from heat treatment at 70 ‘C for 20 min.

Lanel: molecular weight marker, Lane2: heat-stable proteins.
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29 - S
24 4
R
20 -y = N
-— - =
14.2
6'5

»

1,2 : Extraction with buffer [No Heat(1), Heat(2)]
3,4 : Extraction with 1.5M LiCl [No Heat(3), Heat(4)]

QAEE> AEE AAE ol8F FBA wude] vApe 2 % WAy e}
2|

W glgtel A ARG AN

31(Solanum tuberosum L. cv. Gogu valley)= @2 &2]-§ buffer (100 mM Tris-HCI, 10
mM EDTA, pH7.5)d1 A 7} Al @& 43 §, 1.5M LiClE o] &3t @& #2353t}
7 % g g o] 274 2 10,000, 3,000-10,000 2] i 3,000kDa ©] &% L}o] $lo A AT e A
T3 Adow gt S SN CH, Dol 7 =& H-915 CisRP-HPLCE ©] &35t ¢

¥ 2 (P o] )2 HA S Th i RP-HPLCE 8] A E 217k peak wobA] it B4 S o
:’

0

2 5-E @A o] ol peakE ZS 4 AL, aH(Solanum tuberosum L. cv. Gogu valley)=
FH B o (FElo] =)S “Potamin-1"7} “Potamin-2"% ™4 Y &} U}
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e RRE FelE 3Ee]= Potamin-1¢F Potamin-2v= 2= AFmolA fral et
At 2 Fdolo A Ze FAA GAHS HEFW oW, 8] Potamin-19] A9 o}w] w=AF A

=]
=
soto] WMARHEL A F4S 2LowH FAA /5L Jee A4 5

o~

-

(1) Amicon< ©]-83}o] 30 kDo]Zte]

Tricine PAGE of ultrafiltrated proteins.

Lanel: molecular weight marker, Lane2: proteins with <30KD

O Amicons o] &3 A (HEte] =)o AV|H Aot
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Amicons ©]-&3}o] 30 kD o] &Fo] whul A (] Elo] =)

Tricine PAGE of purified PT-1. Lanel: molecular weight marker, Lane2: purified PT-1 (20uQ).

l

O W A(Hetel =) BN 13 G4

2

(1) Amicons ©o]-&3to] 30 kDol o] Tl dS FAA s HAF 3

(Fad 29 =)

Antimicrobial assay against Clavibacter michiganense subsp. michiganinseof ultrafiltrated proteins.

1; untreated cell 2; treated cell (100 ng).
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(2) Amicons ©]-g3ke] 30 kD olste] @HAS FAA Ve HA F

Antimicrobial assay of PT-1 against bacterial and fungal strains. Panel A: Clavibacter
michiganense subsp. Michiganinse, 1; untreated, 2; PT-1 (50 puM), Panel B: Candida albicans, 1;
untreated, 2; PT-1 (100 uM).
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O Reverse-Phase HPLC®ll 2]3} refined

Ly
my

éw‘ .

Rons i Tame ]

(A)

T
a 10 o an 40 ] &l

T ACETORITRRLE

18 103
my
j 1]
i 5 El
. x Hl
3"54]' 17 i - 50
I || N E
A
b Pl it
ot "

P R T R P
Fabanbes Erra {mind

(B)

Elution profile of PT-1. (A) The fraction containing the major retained peak was separated by

reversed-phase HPLC using a C18 column. (B) The purified antimicrobial peptide was then subjected

again to C18 reversed-phase HPLC. In (A) and (B), the peptides were eluted using a gradient of solvent
B (acetonitrile with 0.1% TFA) in solvent A as follows: 0 to 25 min, 15% solvent B; 25 to 85 min, 30%

solvent B; 85 to 90 min, 30% solvent B; 90 to 110 min, 40% solvent B; and 110 to 120 min, 40% solvent

B. The effluent from the column was monitored by measuring the absorbance at 214 nm.

O AW E) AR

| 0 | 20 | 30 | a0 30
i PR CTNCCA RGO TEAMERETE 1 CECRERT KET K2 ¢ L[N cD] [Ff & 1]~ 47
i |l cTnecsgrlg e cls|y Fls]eplelrlr 1 clklelElsin] |ee] ks ¢ [Rm epfelr] svlefi e L s

N-terminal amino acid sequence of PT-1. Amino acids identical to those of the protease inhibitor

Solanum melongena are indicated by boxes.
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MALDI-MS (matrix assisted laser desorption ionization mass spectrometry) determination of

PT-1.

O A= el that A

Hemolytic activity of PT-1 and melittin

100

80

60

—e— melittin

—a— PT-1

Hemolysis (%)

40 -

20

031 0.62 125 25 5 10 20 40

Peptide concentration (nM)
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