Shrs-E A 188 %] : 50(4) 499~508, 2008 J. Anim. Sci. & Technol. (Kor.) 50(4) 499~508, 2008

SFAEANN Dx HH A AT S5 AR FEAE

Bio-starch®] &< H7}

MNLEQ . QEM.OME . HHE . 2EF - 3 . AP . TASE . 205

—
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ABSTRACT

This study was conducted to evaluate the effect of bio-starch from corn processing to replace dried
whey in weaned pigs. A total of 120 crossbred [(Landrace x Yorkshire) x Duroc] pigs were weaned at 21
days of age weighing 6.01+0.34 kg in average. Five week feeding trial consisted of phase 1(0~2 wks)
and phase 2 (3~5 wks). Dietary treatments included 1) CON (basal diet), 2) BS5 (whey 5%, partial
substitution of bio-starch), 3) BS10 (whey 10%, partial substitution of bio-starch) and 4) BS15 (whey 15%,
partial substitution of bio-starch). There were four dietary treatments with six replicate pens per treatment
and five pigs per pen. During the overall period, there were no significant differences in the ADG (average
daily gain) and gain/feed ratio among the treatments (P>0.05). However, the ADFI (average daily feed
intake) was higher in BS5 and BS15 treatments than in CON treatment (P<0.05). At the 2™ week, dry
matter and nitrogen digestibility were increased (quadratic effect, P=0.03 and P=0.01, respectively; cubic
effect, P<0.001 and P=0.01, respectively) with the highest at 10% of bio-starch inclusion in the diets. At
the last week of the experiment, dry matter, nitrogen and energy digestibility were increased (P<0.05) with
the highest at 5% of bio-starch inclusion in the diets. At the 2™ week total protein concentration was
increased (linear effect, P=0.04; cubic effect, P=0.01) with the highest at 10% of bio-starch inclusion in the
diets. Also, BUN (blood urea nitrogen) was increased (linear effect, P=0.01) as the level of bio-starch
inclusion increased in the diets. Fecal consistency score was inclined to lowers CON treatment than other
treatments. In conclusion, the result of trial indicates that bio-starch can be included at the level of 5~10%
of weaning pig diet replacing part of the dried-whey, and digestibilities were positively affected by
bio-starch at growth stage.

(Key words : Bio-starch, Dried whey, Growth performance, Blood characteristics, Weaned pigs)
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Table 1. Diet composition (as-fed basis)

Phase 1 (0~2 weeks)

Phase 2 (3~5 weeks)

ftems coN? Bss? Bsi0”? Bsi5? CONY Bs5? Bs10” BSI5Y
Ingredients (%)

Bio-starch — 500 10.00 15.00 - 500 10.00 15.00
Whey 30.00 25.00 20.00 15.00 20.00 1500 10.00 5.00
Expanded Corn 16.15 1497 1600 13.25 35.02 3495 3475 3457
Soybean Meal (Dehulled) 8.00 8.00 8.00 8.00 26.00 26.00 26.00 26.00
Bakery by-products - - — - 5.00 5.00 5.00 5.00
Lard Liquid — — — — 4.10 4.00 4.00 4.00
Pepsoygen® 1200 1275 1252 1345 2.50 2.50 2.50 2.50
LT (low-temperature) fish meal ~ 5.00 5.00 5.00 5.00 2.50 2.50 2.50 2.50
Soy ail 4.60 450 4.30 4.30 — — — —

Limestone 0.35 0.40 0.45 0.47 - 0.05 0.10 0.15
Mono calcium phosphate 1.07 1.15 1.23 1.32 0.36 0.44 0.53 0.61
Salt (Flower salt) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Glucose 1390 1430 1350 15.20 - — — —

Dried Porcine Plasma 5.00 5.00 5.00 5.00 - — — -

DL-Met 0.32 0.32 0.32 0.32 0.19 0.19 0.19 0.19
L-Lysine-HCL 0.10 0.10 0.14 0.15 0.18 0.21 0.25 0.28
Choline Choride 50% 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Antioxidant (ethoxyquin 25%)  0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05
Vitamin/mineral premix” 032 032 032 032 029 029 029 029

Chemical composition”

ME (kacl/kg) 3600 3600 3600 3600 3540 3540 3540 3540
Crude protein (%) 2286 23.00 2290 23.01 2184 2174 2166 2156
Lysine (%) 164 164 164 164 143 142 143 142
Methionine (%) 0.68 0.68 0.68 0.68 0.53 0.53 0.53 0.53
Calcium (%) 1.00 1.00 1.00 1.00 0.74 0.74 0.74 0.74
Phosphorus (%) 0.80 0.80 0.80 0.80 0.67 0.66 0.62 0.66
Lactose (%) 2187 1823 1458 10.94 1458 1094 7.29 3.40

Y CON, whey 30% + bio-starch 0%; BS5, whey 25% + bio-starch 5%; BS10, whey 20% + bio-starch 10%; BS15,
whey 15% + bio-starch 15%.

2 Supplied per kg diet: vitamin A, 20,000 IU; vitamin Ds;, 4,000 1U; vitamin E, 80 IU; vitamin Ks, 16.0 mg;
thiamine, 4.0 mg; riboflavin, 20.0 mg; pyridoxine, 6 mg; vitamin B, 0.08 mg; niacin, 120 mg; Ca-
pantothenate, 50 mg, folic acid, 2 mg; biotin, 0.08 mg; Cu, 140 mg; Zn, 179 mg; Mn, 12.5 mg; I, 0.5 mg;
Co, 0.25 mg and Se, 0.4 mg.

9 Calculated value.
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Table 2. Effects of supplemented bio-starch
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replacing whey on growth performance

weaned pigs

Items CONY BS5” BS10” BS15"
Initial weight (kg) 6.00 +0.45 6.01 +0.44 6.02 +0.42 6.01 £0.43
2 weeks weight (kg) 10.14 +1.14 1040 +1.14 1053 +0.97 10.26 +1.19
5 weeks weight (kg) 21.37 +2.36 2149 +2.20 21.88 +1.79 21.01 +2.13
0-2 weeks

ADG (kg) 0.296 +0.069 0.314 +0.066 0.322 +0.068 0.303 +0.078
ADFI (kg) 0.449 +0.017 0.464 +0.035 0.454 +0.044 0.461 +0.033
Gain/Feed 0.659 +0.152 0.677 +0.140 0.709 +0.134 0.658 +0.167
3-5 weeks

ADG (kg) 0.534 +0.078 0528 +0.064 0.540 +0.052 0.512 +0.062
ADFI (kg) 0.891°+0.051 0.942*+0.075 0.931%+0.078 0.968°+0.129
Gain/Feed 0.603°+0.980 0.563%+0.076 0.584+0.076 0.535"+0.070
Overall

ADG (kg) 0.439 +0.063 0.442 +0.057 0.453 +0.051 0.429 +0.055
ADFI (kg) 0.714°+0.027 0.751* +0.039 0.740™+0.043 0.744+0.049
Gain/Feed 0.616 +0.091 0.590 +0.081 0.614 +0.080 0.576 +0.067

2 CON, whey 30% + bio-starch 0%; BS5, whey 25% +hio-starch 5%; BS10, whey 20% + bio-starch 10%; BS15, whey 15%

+ bio-starch 15%.
2 Pooled standard error.

#® Means in the same row with different superscripts differ (P<0.05).
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Table 3. Effects of supplemented bio-starch replacing whey on nutrient digestibility in weaned

pigs
Bio-starch (%) Regression on percent”
Items BS5” Bs10”  BS15Y Pooled
CONY (5%) (10%) (15%) SE Linear quadratic  cubic
2 weeks
Dry Matter 84.93"  8434™ 8558 8395  0.22 NS 003  <0.001
Nitrogen 80.34"  80.34 81.86°  7951° 041 NS 0.01 0.01
Energy 85.11°  84.09° 8508  84.89° 032 NS NS 0.04
5 weeks
Dry Matter 78.86®  81.15° 77.41° 7747° 083 0.04 NS 0.02
Nitrogen 75.25 79.66" 76.75° 7374 107 NS 0.01 NS
Energy 79.29° 81.99° 78.79 7951° 068 NS NS 0.01

Y COoN, whey 30% + bio-starch 0%; BS5, whey 25% +bio-starch 5%; BS10, whey 20% + bio-starch 10%; BS15, whey 15%

+ bio-starch 15%.
2 NS, not significant.

2P Means in the same row with different superscripts differ (P<0.05).
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Table 4. Effects of supplemented bio-starch replacing whey on blood characteristics in
weaned pigs
Bio-starch (%) Regression on percent?
Items ) BS5” BS10”  BS15" Pooled ™~ , :
CON (5%) (10%) (15%) Linear quadratic cubic
Total Protein (g/dL)
Initial 4.82 4.95 4.92 4.95 010 NS NS NS
2 weeks 4.37° 4.28° 4.88" 458° 012 0.04 NS 0.01
5 weeks 5.50 5.48 5.68 5.42 0.18 NS NS NS
Albumin (g/dL)
Initial 3.45 3.55 3.62 3.53 012 NS NS NS
2 weeks 2.97 2.90 3.25 3.05 010 NS NS NS
5 weeks 3.60 3.58 3.68 3.50 011 NS NS NS
Creatinine (mg/dL)
Initial 1.15 1.07 1.10 1.10 0.05 NS NS NS
2 weeks 115 117 118 1.25 006 NS NS NS
5 weeks 1.27 1.28 1.32 1.25 016 NS NS NS
BUN (mg/dL)
Initial 9.67 8.15 8.22 10.70 444 NS NS NS
2 weeks 935" 1032  11.78"  1330° 088 0.01 NS NS
5 weeks 16.18 17.80 21.86 18.07 366 NS NS NS
1gG (mg/dL)
Initial 758.83 366.83 304.83 385.33 19374 NS NS NS
2 weeks 269.00 248.67 314.67 243.33 2729 NS NS NS
5 weeks 276.83 309.67 312,50 306.50 36.80 NS NS NS
RBC (x10%/mm’°)
Initial 6.34 6.39 6.47 6.56 021 NS NS NS
2 weeks 6.35 6.11 6.46 6.44 023 NS NS NS
5 weeks 6.49 6.71 6.47 6.11 042 NS NS NS
WBC (x10%/mm?)
Initial 11.41 10.70 13.48 11.89 142 NS NS NS
2 weeks 18.41 18.30 17.30 23.13 228 NS NS NS
5 weeks 12.35 15.11 12.49 14.11 267 NS NS NS
Lymphocyte (%)
Initial 35.18 31.28 25.05 32.93 341 NS NS NS
2 weeks 45.98 41.83 39.47 41.35 322 NS NS NS
5 weeks 67.83 55.03 51.70 56.08 438 NS NS NS

YCOoN, whey 30% + bio-starch 0%; BS5, whey 25% +bio-starch 5%; BS10, whey 20% + bio-starch 10%; BS15, whey 15%

+ bio-starch 15%.
2 NS, not significant.

%P Means in the same row with different superscripts differ (P<0.05).
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Table 5. Effects of supplemented bio-starch replacing whey on fecal consistency score in

weaned pigs
Items CONY BS5” BS10” BS15"
No. of pigs 30 30 30 30
No. of pigs with diarrhea symptom (fecal condition score)
2 days 8(1.27? 10 (1.3)? 9 (1572 8 (1.0)?
4 days 4(0.4)? 6 (1.0)? 4(0.8)? 7 (0.8)?
8 days 1(0.2? 8(0.3)? 3(0.2? 6 (0.5)?
14 days 0(0.1)? 2(0.2)? 1(0.0)? 4(0.4)?

Y COoN, whey 30% + bio-starch 0%; BS5, whey 25% +bio-starch 5%; BS10, whey 20% + bio-starch 10%;

BS15, whey 15% + bio-starch 15%.

? Diarrhea score: 0, normal (feces firm and well formed); 1, soft consistency (feces soft and formed); 2, mild
diarrhea (fluid feces, usually yellowish); and 3, severe diarrhea (feces watery and projectile).
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3 AR ol FET} AFEsHAl H o
Ao £AdEo] AAE wAEkA E T (Makkink,
1993; Dong =, 1996). Piva = (1996)& A} 1]
shre 2a gestE2 v Ee ok duld
Fral] 2de] d9s mRnka gkglon,
27 el % st o] wavt o|Fo %
o}l 3}t (Konstantinov 5, 2004). whEha], A3
B4l a8 A4S AR bio-starch =<

N

Al AL el A 3 Ao m e idEkglony,
daor A A 2 g yehdA
eroket. olelk A 35 kel A &
T A8t gt SEA F%7] o,
457 o] FHH= ©dtE £3talTh SR
wHE o] AApy A7 FA48] 2R A
= Az

AeAom, L Ao A olfA=e A
Al meh dx bio-starch= 5~
10% thA] FolAl el FAA 9
AR ko, £shgo] = A

A3 e AT

[e] [e)
e

V. 2 of

2 oATE olfAkE Al W S giAls)
71 913 bio-starche] A4 Fo & H7hst
7] $18 ARS AT 2199 39w
< [(Landrace x Yorkshire) x Duroc] ©]-%H= 120
FE Ao, Al AAA] iﬂ%g 6.01 +
0.34kg ©]1L, phase 1(0~25) 2 phase 2 (3~5
F)o 29 AR AFFAIE S AAEI T A A
AE 1) ZT (Control diet) e} vigA AR & A
Z F49 4HE biostachz 77 5 10 ¥
15% thA| Fo]3k 2) BS5, 3) BS10 2 4) BS15
A FE 4] HEYE alem, A ey,
e 554 ek qle] wijAIskolth HA ARk
Ag717E Bok dGAtEAFHZl glojA BS5

R84 = o
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o} BS15A4 277k thx+-9f Hlulste] fe2o
2 2 AHEE UEhislen (P<0.05), AT,
AFSAF R Atsas&S K%< 2el7) gl
ATk (P>0.05). AlE 259 HET} AAh 4sE
< bio-starch 10% wol oA =& AskE
< YERNA AL (quadratic effect, P=0.03 & P=
0.01; cubic effect, P<0.001 & P=0.01), 542
A%, A2 4 oA 23882 bio-starch 5%
wol ol A vEbstth (P<0.05). A9 2
9] total protein bio-starch Fo] G25=0] o}
Aol we} Z7lslgom, 10% H7F G0l A
F< %5 UERAAY (linear effect, P=0.04;
cubic effect, P=0.01). &3} BUN &%=+ bio-
starch 5o] F5=0] Fobylel wet F7lste 2
= JERNSI T (linear effect, P=0.01). A}
A A e A9 tiZ=77) bio-starch A 2]+l
Hla] e AeE YeEhidnh AE8H e, &
Algel A o]fab=e] Al v Hdx
$dS bio-starch® 5~10% thA] FolA] A4
of FAAQ TS wAA fRoH, AstE
o] EE= A ARE eI

v.ee g8 = o
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