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The important of research topic

Corn is one of the majority of food grain in all over the world. Half of corn production has been
utilized for human food and the rest is for livestock production. In Thailand, corn has been used for food
and feed. Now corn is the one of the most important economic plant of the country.

Nowadays, corn is used to be feed for livestock especially in poultry for natural pigment source in
the feed. Pigment in corn is essential for color of yolk, beak, shank and skin of chicken. But, corn has a
major anti-nutritive factor: phytic acid or phytate. Using of high level of corn in the diet can inhibit or
retard the digestion and utilization of nutrient in monogastric animals. In this research, we focus on using
different level of phytic acid in various corn in poultry and pig diet to determine the effect of high phytic

acid and low phytic acid corn on productive performance and digestibility of nutrient on poultry and pig.

Objectives

1. To study the growth performance of broiler and nursery pigs using different level of phytic
acid in corn in the diet
2. To study the digestibility of nutrient of broiler and nursery pigs using different level of phytic

acid in corn in the diet



Abstract

Experiment [

The effect of corn with different levels of phytic acid in broiler diets. This experiment was carried
out by Completely Randomized Design: (CRD), 120 day old female Arber Acre chickes were divided into
4 treatments, 3 replications each. Treatment 1: use High level of phytic acid corn, Treatment 2: use Low
level of phytic acid corn, Treatment 3 : use hybrid corn, Treatment 4 : use commercial breed corn in
diet. The results revealed that growth performance: average daily gain (ADG), feed conversion ratio
(FCR), daily feed intake (FI) and feed cost per weight gain (FCG) were non-significantly
difference(P>0.05). Digestibility of nutrient: digestibility of lipid was not significantly difference
(P>0.05) but digestibility of protein, calcium, phosphorus and energy were highly significantly difference
(P<0.01).

Experiment I1

This research divided in to two sub-experiments, were conducted to investigate the use of
difference levels of phytic acid corn (high, low and from commercial corn) in nursery pigs diet on growth
performance and nutrient digestibility. Experiment 2.1: A total of 36 nursery pigs (average body weigh
9.10 kg.) were used to determine the effects of corn low-phytic on growth performance, pigs were allotted
to one of three treatments; experimental diets were (1) diet with corn high-phytic (2) diet with corn low-
phytic (3) diet with commercial corn. Each treatment had twelve pigs (4 pigs per pen, 3 pen replicates per
treatment). Pigs weighted and feed intake weekly. Data were analyzed and calculated for ADG, ADFI,
F/G and FCG as a completely randomized design using the ANOVA and DMRT for mean analysis with
pen as experimental unit. Result found that, pigs fed diets with high- phytic had similar (P>0.05) ADG
compared to pigs fed diets with low-phytic and with commercial corn. No differences (P>0.05) were
observed in ADFI, G:F, FCR and FCG between pigs fed diets with high -phytic, with low -phytic and with
commercial corn.

Experiment 2.2: A total of 9 barrows (average body weigh 14.00 kg.) were used to determine the
effects of corn low-phytic on nutrients digestibility. Pigs were allotted to one of three treatments: (1) diet
with corn high phytic (2) diet with corn low phytic (3) diet with commercial corn. Each treatment had
three pigs replicates. Feed intake and feces excreted were daily collecting. Data were analyzed and
calculated nutrient digestibility as a completely randomized design using the ANOVA procedure and
analysis of mean by using DMRT, pig as experimental unit. The results found that, dry matter, calcium,
total phosphorus and energy digestibility of pig fed diet with low-phytic were greater (P<0.05) than pig

fed diet with high-phytic and commercial corn. Pig fed diet with low-phytic had protein and fat



digestibility greater (P<0.01) than pig fed diet with high- phytic and commercial corn. Effect of diet was

not significant different (P>0.05) on fiber digestibility.

Key words: corn, phytate, growth performance, nutrient digestibility
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Introduction

Corn has been utilized in producing feed for animal production in the countries around the world
(Abbassian, 2006), including Thailand. Corn grain is a major component used in producing feed to serve
the poultry, pig and other livestock with the demand in Thailand at 3.1 million tons, worth around $US
406.1 million per annum (Abbassian, 2006). This demand for corn is expected to expand enormously in
2011 as Thailand has expected to increase the production of meat for export (Office of Agricultural
Economics, 2011).

The important of animal production industry and the vast quantity of feedstuff used in Thailand
means that management to alleviate the impact of waste from the animal industry is crucial (Cromwell and
Coffey, 1991; Sharpley et al., 1994). In Thailand, there is a wide range of farm in which management to
cope with waste problems is varied, dependent upon capital input, farm size and adopted technology. For
instance, the large farms owned by a large agricultural conglomerate may deal with the waste by
converting it into biogas which in turn can be utilized in the operation to run the farm. This practice
minimizes environmental hazard and maximizes waste usage. In a relatively smaller farm, waste may be
collected, processed and turned into organic fertilizers.

However, for the small household production in the backyard and the farms with no waste
treatment facility, the waste may be disposed to the adjacent areas, causing environmental problems such
as eutrophication (Sharpley et al., 1994). The phytic acid (PA), an organic compound in corn grains, is a
substance which plays a role in causing this environmental hazard. The PA content in corn seeds was
reported to account for about 75-80% of total P (Raboy et al., 2000; Tongoona, 2005). If the content of
this substance in corn grains is reduced, the environmental problem can be minimized. Moreover, Phytic
acid (PA) in corn is a major antinutritive factor in monogastric animal such as poultry and swine. PA in
corn can trap the nutrient; phosphorus, calcium, zinc and protein, in gastrointestinal tract of animal so it
can cause of inhibiting of nutrient digestibility and utilization. The undigested nutrient is excreted to
environment and some nutrient; phosphorus in form of phytic acid hazard for ecology.

The animal production industry has used the enzyme, synthetic phytase, to reduce the content of
PA in this grain, the practice increasing the cost of feed production (Cromwell et al., 1995; Liu et al.,
1997; Liu et al., 1998). Inclusion of this enzyme in the diet resulted to improvement in P digestibility and
reduction in fecal P (Jongbloed et al., 1992 and Cromwell et al., 1993, as cited by Cromwell, 2009). As a
result, the use of inorganic phosphates in the diet may be reduced or completely removed. Numerous

studies have been conducted proving the efficacy of phytase in the availability of P from plant sources.

11
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Thailand imported phytase enzyme as a majority of feed enzyme. To solve this problem and alleviate the
burden of the animal industry, the Faculty of Animal Sciences and Agricultural Technology, Silpakorn
University and the National Corn and Sorghum Research Center (NCSRC), Thailand has initiated a
project with the aim to breed the corns with low PA trait.

This research aimed to determine the effect of level of phytic acid in cron on growth performance
and digestibility of nutrients in broilers and nursery pig. The hypothesis of the research is using low level

of phytic acid in corn can be improved the growth performance and digestibility in poultry and swine.

Key words

myo-inositol, phosphorus, phytate, Zea mays, growth performance, digestibility of nutrient, pig, poultry

Materials and Methods

Animal, Housing and Experimental design

Experiment I:

This experiment was carried out by Completely Randomized Design: (CRD) for
45 days. 120, day old female Arber Acre chicks were divided into 4 treatments, 3 replications each.
Treatment 1: use High level of phytic acid corn [single cross: 30A10-S,,-11-1-10 (High PA) x Ki 51
(High PA)], Treatment 2: use Low level of phytic acid corn [single cross: KS 6(S)C3(TC)C1-S-47-2-1
(Low PA) x Ki 48 (Medium PA)], Treatment 3: use hybrid corn , and Treatment 4: use commercial breed
corn in diet.
Experiment II:

Experiment 2.1: A total of 36 nursery pigs (average initial body weigh was 9.36 kg and
about 28 days of age) were used in a 28-d growth assay. Pigs allotted to one of three experimental
treatments using a completely randomized design (CRD). Each treatment had four replications (pens) and
three pigs per pen. Each pen contains one feeding trough and one nipple waterier to provide ad libitum
access to feed and water. The experiment conducted at pig farm of Petchaburi’s agriculture and
technology collage.

Experiment 2.2: A total of 9 barrow pigs (average initial body weigh was 14.00 kg)

used in a 8 days digestibility assay. Pigs were allotted to one of three experimental treatments using a

12
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completely randomized design. Each treatment had three pig replications. Each pig was stayed in
individual metabolic cage contains one feeding pan and waterer. Total collection method was used to
measure nutrients digestibility. Pigs were weighed at the beginning of each period and the amount of feed
supplied each day was recorded. Experimental diets were allowed 4% of body weight per day. The pigs
were allowed a 5-d adaptation period to their assigned diet. All fecal was collected after day 6 until day
11 (Adeola, 2001). Feces was collected twice daily and stored at —20C until the end of the period. Urine
collection was initiated on d 6 at 1700 and ceased on d 11 at 1700. Urine buckets were placed under the
metabolism cages, which allowed for total collection. The buckets were emptied in the morning and
afternoon and a preservative of 50 mL of 6 N sulfuric acid was added to each bucket when they were
emptied. All collected urine samples were weigh and a 20% subsample was collected and stored at —20C.
At the end of the experiment, urine and fecal samples were thawed and mixed within animal and diet, and
a subsample was taken for chemical analysis. Fecal samples were dried in a forced-air

oven and ground before the subsample was collected.

Experimental diets

Experiment I:

The diets contained high level of phytic acid corn, low level of phytic acid corn, hybrid corn and
commercial corn at 25% each in treatment 1, 2, 3 and 4 for 1-21 day old chick and 30% each in treatment
1, 2, 3 and 4 for 22-45 day old chick, respectively. All diets were calculated the nutrients composition
followed by recommendation of NRC (1994). No antibiotic and growth promoters were used, and all diets
were provided in a mash form. Experimental diets as follows:

(1) Diet with high level of phytic acid corn
(2) Diet with low level of phytic acid corn
(3) Diet with hybrid corn

(4) Diet with commercial corn

Feed stuffs composition and nutrients calculation was shown in Table 1 and 2.

Experiment II:

The diets contained corn high phytic, low phytic and commercial corn about 15% each in
treatment 1, 2 and 3, respectively. All diets were calculated the nutrients composition followed by
recommendation of NRC (1998). No antibiotic and growth promoters were used, and all diets were

provided in a meal form. Both of experiments used same experimental diets as follows:

13
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(1) Diet with high level of phytic acid corn
(2) Diet with low level of phytic acid corn

(3) Diet with commercial corn

Feed stuffs composition and nutrients calculation was shown in Table 3.

Parameter collected

Experiment I:

1.

© N o U

9.

e

Daily feed intake
Initial weight and Final weight
Feces

To calculate

Total feed intake (FI ; g/d) = accumulate feed intake (g) / day of experiment (day)
Average Daily Gain (ADG ; g/d) = body weight gain (g)/day of experiment (day)
Feed Conversion Ratio (FCR) = feed intake (g) / body weight gain (g)

Feed cost per weight gain (FCG ; baht / kg.) = Feed Conversion Ratio X feed cost per
kilogram

Digestibility of Protein, Lipid, Calcium, Phosphorus and Energy

Experiment II:

Experiment 2.1: The growth performance of all diets will be measure in term of body weight

gain (BWG), average daily weight gain (ADG), daily feed intake (ADFI), gain per feed (GF), feed

conversion ratio (FCR) and feed cost per gain (FCG) were calculated according to the following equation:

BWG (kg./pig) = Initial body weight — Final body weight
ADG (g./pig/day) = BWG/Collecting period; days

ADFI (g./pig/day) = Total feed intake/ Collecting period; days
GF = ADG/ADFI

FCR = ADFI/ADG

FCG (Bath/kg.BW) =FCR x Feed cost per kg. (Baht)

14



Experiment 2.2: The Apparent total tract digestibility (ATTD) of dry matter (DM), energy,
crude protein (CP), fat, crude fiber (CF), calcium and total phosphorus in the diet fed to each treatment

group was calculated according to the following equation:

ATTD (%) =100 x amount of component consumed — amount of component voided in feces

Amount of component consumed

Table 1 Feed stuff and nutrients (1-21 day old chick diet).

Feed stuff (Kg.) T, T, T, T,
Corn 25 25 25 25
Soy bean meal 41 41 41 41
Fish meal 4 4 4 4
Fined rice bran 12.5 12.5 12.5 12.5
Broken rice 10.5 10.5 10.5 10.5
Plant oil 6 6 6 6
Salt 0.3 0.3 0.3 0.3
Dicalcium phosphate 0.2 0.2 0.2 0.2
Premix 0.2 0.2 0.2 0.2
Methionine 0.2 0.2 0.2 0.2
Lysine 0.3 0.3 0.3 0.3
Total (kg.) 100 100 100 100
Nutrient (By calculation)
Protein (%) 23.11 23.11 23.11 23.11
Energy (ME) (kcal/kg) 3,233.24 3,233.24 3,233.24 3,233.24

15



Table 2 Feed stuff and nutrients (22-45 day old chick diet).

Feed stuff (Kg.) T, T, T, T,
Corn 30 30 30 30
Soy bean meal 27 27 27 27
Fish meal 6 6 6 6
Fined rice bran 10 10 10 10
Broken rice 25 25 25 25
Plant oil 1 1 1 1
Salt 0.3 0.3 0.3 0.3
Dicalcium phosphate 0.2 0.2 0.2 0.2
Premix 0.2 0.2 0.2 0.2
Methionine 0.2 0.2 0.2 0.2
Lysine 0.3 0.3 0.3 0.3
Total (kg.) 100 100 100 100
Nutrient (By calculation)
Protein (%) 19.89 19.89 19.89 19.89
Energy (ME) (kcal/kg) 3,206.5 3,206.5 3,206.5 3,206.5

T1= Diet with high level of phytic acid corn, T2= Diet with low level of phytic acid corn

T3=Diet with hybrid corn and T4= Diet with commercial corn

16
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Table 3 Feed stuffs and nutrients composition of nursery pig (2nd experiment)

Feed stuffs (kg.) Diets

(T1) Corn (T2) Cornlow  (T3) Commercial

highphytic phytic corn
Corn high phytic 15 - -
Corn low phytic - 15
Commercial corn - - 15
Whey 10 10 10
Broken rice 36 36 36
Soybean meal, 44% 18 18 18
Fish meal 3 3 3
Full fat soybean 15 15 15
L-lysine 0.2 0.2 0.2
DL-methionine 0.1 0.1 0.1
Salt 0.3 0.3 0.3
Limestone 0.5 0.5 0.5
Palm oil 0.2 0.2 0.2
Mono calcium phosphate, P21% 1.2 1.2 1.2
Vitamin Mineral Premix* 0.5 0.5 0.5
Total 100 100 100
Nutrients composition, calculated
Crude protein, % 20.6 20.6 20.6
Crude fiber, % 3.0 3.0 3.0
Metabolizable energy, Kcal/kg 3268.6 3268.6 3268.6
Calcium, % 0.7 0.7 0.7
Total phosphorus, % 0.6 0.6 0.6

*The vitamin mineral premix provided the following quantities of vitamins and micro minerals per
kilogram of complete diet: Vitamin A, 11,128 IU; vitamin D3, 2,204 IU; vitamin E, 66 IU; vitamin K,
1.42 mg; thiamin, 0.24 mg; riboflavin, 6.58 mg;pyridoxine, 0.24 mg; vitamin B12, 0.03 mg; D-

pantothenic acid, 23.5 mg; niacin, 44 mg; folic acid, 1.58 mg; biotin, 0.44 mg, Cu, 10 mg as copper

17
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sulfate; Fe, 125 mg as iron sulfate; I, 1.26 mg as potassium iodate; Mn, 60 mg as manganese sulfate; Se,

0.3 mg as sodium selenite; and Zn, 100 mg as zinc oxide.

Statistical Analysis:

Experiment 1: Data were analyzed as a completely randomized design using the ANOVA procedure of
SAS Version 6.12 (SAS,1989) .The Ol-level used to determine significance among means were 0.05.
Means were separated using the Duncan’s new multiple range test (DMRT).

Experiment 2: Data were analyzed as a completely randomized design using the ANOVA procedure of
SAS Version 6.12 (SAS,1989). The Ol-level used to determine significance among means were 0.05.

Means were separated using the Duncan’s new multiple range test (DMRT).

Results and Discussions
Experiment I:

Table 4 The effect of corn with different level of phytic acid on growth performance of female Arber Acre

chicks.

T1 T2 T3 T4 CV (%) P-value
Initial weight (g)  138.79+1.15 138.48+0.58 141.2146.56 142.73+7.51 3.65 0.7120
Final weight (g) 144.33+70.95 1496.67+59.32 1476.67£75.06 1446.67£118.46 5.64 0.8356
FCR 2.48+0.46 2.24+0.38 2.81+0.28 2.86+0.67 18.04 0.3743
ADG (g/d) 44.26+4.03 47.3244.06 44.814+4.62 44.17+4.40 9.49 0.7829
FI (g/d) 99.2143.62 99.59+0.92 101.2942.59 105.8848.15 4.60 0.3425
FCG (baht/kg) 13.56+0.62 13.18+0.93 13.17+0.52 14.63+1.78 7.94 0.3635

T1= Diet with high level of phytic acid corn, T2= Diet with low level of phytic acid corn

T3=Diet with hybrid corn and T4= Diet with commercial corn

Growth performance was no significantly difference between treatments used corn with different

level of phytic acid because the level of phytic acid between high phytic acid group, low phytic acid group

and commercial corn had no significantly difference in phytic acid level (Table 4).
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Table 5 Nutrient digestibility in broiler 1-21 days of age.

19

Digestibility T1 T2 T3 T4 CV (%) P-value
(%)

Fat 89.88 89.61 86.73 90.90 2.59 0.1418

Protein 4238 a 37.25b 12.24 ¢ 37.20b 2.06 <0.0001

Calcium 64.28 a 57.14b 0.00d 42.86 ¢ 1.72 <0.0001

Phosphorus 95.65a 96.62 a 70.33 c 87.67b 0.83 <0.0001

T1= Diet with high level of phytic acid corn

T2=Diet with low level of phytic acid corn

T3=Diet with hybrid corn and T4= Diet with commercial corn

In 1-21 day old chick, digestion of fat were not significantly difference in all treatment but

protein, calcium and phosphorus in high level of phytic acid corn diet were the highest compared to low

level of phytic acid corn diet , hybrid corn diet and commercial corn diet by using DMRT (Table 5)

Table 6 Nutrient digestibility in broiler 22-45 days of age.

Digestibility (%) Tl T2 T3 T4 CV (%) P-value
Fat 86.60 87.58 85.53 86.03 3.98 0.052

Protein 62.58 a 56.02 ¢ 60.34 b 57.76 ¢ 2.07 0.0007
Calcium 62.07c 76.00 a 69.56 b 57.14d 1.84 <0.0001
Phosphorus 96.05 a 94.57b 92.58 ¢ 86.58 d 0.74 <0.0001

T1= Diet with high level of phytic acid corn, T2=Diet with low level of phytic acid corn

T3=Diet with hybrid corn and T4= Diet with commercial corn

In 22-45 day old chick, digestion of fat were not significantly difference in all treatment but

protein and phosphorus in high level of phytic acid corn diet were the highest compared to low level of

phytic acid corn diet, hybrid corn diet and commercial corn diet. When we compared digestion of calcium,

the digestion of calcium in low phytic acid corn diet was the highest by using DMRT (Table 5).
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Experiment II:

Table 7 Nutrients composition of experimental diet analysis of experiment 2.

20

gaTInIg
Nutrients composition
Tl T2 T3

Dry matter (%) 88.48 88.53 88.58

.................... % of DM .......coooeiiinnnn
Gross energy (kcal/kg) 3,739.00 3,272.00 3,738.70
Crude protein (%) 21.93 22.50 21.43
Fat (%) 4.04 3.57 3.44
Ash (%) 4.35 4.26 4.26
Calcium (%) 0.48 0.46 0.35
Total phosphorus (%) 0.44 0.61 0.47
PA (mg/100 g) 491.07 454.68 478.17

T1= Diet with high level of phytic acid corn,
T2=Diet with low level of phytic acid corn

T3= Diet with commercial corn

From table 7 was shown nutrients composition from chemical analysis, DM were 88.48, 88.53

and 88.58 % in T1, T2 and T3, respectively. The gross energy of T2 was lowest (3272 kcal/kg) and energy

analysis of T1 and T2 was 3739 and 3738.70 kcal/kg. Crude protein levels were 21.93, 22.50 and 21.43%

in T1, T2 and T3. Calcium analysis was shown the highest level in T1 and lowest was 0.35% in T3. Total

phosphorus shown highest level in T2 as 0.61%. Phytic acid in diet was lowest in T2 (454.68 mg/100g)

and highest level from T1 (491.07 mg/100g)
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Table 8 The effect of corn with different levels of phytic acid on growth performance.

Parameters CV, % Pr>F
T1 T2 T3

No. of pigs 12 12 12 - -

Experimental periods, day 28 28 28 - -

Initial body weight, kg 8.88 9.21 9.22 14.33 0.9362
Final body weight, kg 21.67 24.03 23.48 9.26 0.4186
Body weight gain, kg 12.80 14.82 14.27 8.62 0.1855
Average daily gain, kg/pig/day 0.46 0.53 0.51 8.77 0.1807
Average daily feed intake, kg/pig/day 0.75 0.84 0.82 10.69 0.4714
Gain:Feed 0.61 0.63 0.62 6.40 0.8088
Feed efficiency ratio 1.65 1.60 1.61 6.19 0.7697
Feed cost per gain, Baht/kg 26.51 25.60 25.81 6.13 0.7728

T1= Diet with high level of phytic acid corn,
T2= Diet with low level of phytic acid corn

T3= Diet with commercial corn

Experiment 2.1, According from table 8, Average initail body weight of nursery pigs were 9.10
kg., after finished experiment 28 days, the data calculated for growth performance parameters, we found
that there were no differences (P > 0.05) in ADG, pig fed diet with corn low-phytic and with commercial
corn had ADG 0.51 and 0.51 kg/d and was not different from pig fed diet with corn high-phytic (0.46
kg/d). Pig fed diet with corn low-phytic had ADFI nearly (P>0.05) amount with pig fed with commercial
corn. Gain:Feed was 0.61, 0.63 and 0.62 in pig fed diet with corn high phytic, low phytic and commercial
corn, respectively. FCR and FCG were not difference (P>0.05) among diets. Result shown that growth
performance was not difference between diet groups, may be phytic acid was nearly amount between
454.68 — 491.07 mg/100 g difference from Veum et al. (2001) reported pig fed LPC (low-phytate hybrid
corn phytic acid P- homozygous for the /pa I-1 allele with a nearly isogenic normal hybrid corn) had
gained 17% more (P <0.01) BW and were 11% more efficient (P <0.01) in feed conversion (gain/feed)
compared with pigs fed semi-purified NC Diet. The NC has 0.14 % of phytic acid composition and LPC

diet has 0.06%, it was difference by 2.1 times of phytic acid level.

21



22

Table 9 The effect of corn with different levels of phytic acid on nutrient digestibility of nursery pigs.

Nutrients digestibility, Experimental diets
P-value CV, %
% T1 T2 T3

Dry matter 88.47° 92.02° 87.32° 0.0129 1.52
Energy 87.79° 91.34° 87.62° 0.0354 1.58
Crude protein 84.51° 90.12° 83.98" 0.0032 1.58
Fat 73.80° 84.56° 67.86' 0.0019 425
Crude fiber 64.72 71.24 56.68 0.3741 19.59
Calcium 77.02 85.67" 78.49° 0.0443 4.26
Total Phosphorus 75.96" 87.30" 75.60" 0.0013 2.91

“® Means with different letters in a row differ significantly P<0.05
““" Means with different letters in a row differ significantly P<0.01
T1= Diet with high level of phytic acid corn,

T2= Diet with low level of phytic acid corn

T3= Diet with commercial corn

Experiment 2.2, from table 9 was shown data collecting in barrow, average body weigh 14.00 kg,
data were calculated as apparent total tract digestibility (ATTD) for dry matter, energy, crude protein, fat,
calcium and total phosphorus. In results found that, dry matter digestibility, energy digestibility and
calcium digestibility were different (P<0.05) by diets, pig fed diet with corn low-phytic had greater of
nutrient digestibility (92.02, 91.34 and 85.67%, respectively) than pig fed diet with corn high-phytic
(88.47, 87.79 and 75.96%, respectively) and with commercial corn (87.32, 87.62 and 78.49%,
respectively). Pig fed diet with corn-low phytic had greater (P<0.01) crude protein, fat and total
phosphorus digestibility (90.12, 84.56 and 87.30%, respectively) than pig fed diet with pig fed diet with
corn high-phytic (84.51, 73.80 and 75.96%, respectively) and with commercial corn (83.98, 67.86 and
75.60%, respectively). Spencer et al. (2000) and Veum et al. (2001) reported that low-phytic acid corn
increased the availability of P and other nutrients. Corn with this trait would be predicted to have a greater
concentration of energy because of changes in the chemical composition of the kernel and the relationship

of phosphorus and energy metabolism (Brody, 1999)
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Table 10 The effect of corn with different levels of phytic acid on nutrient digestible intake of nursery

pigs.
Nutrients digestible intake, Experimental diets
P-value CV, %
g/d Tl T2 T3

Dry matter 363.25 393.94 356.72 0.6798 11.26
Energy (kcal/kg) 17.42 16.95 16.24 0.8398 14.38
Crude protein 98.16 109.79 93.42 0.2660 4.16
Fat 15.91° 18.62" 12.12° 0.0340 14.55
Crude fiber 9.47 10.22 8.31 0.5191 20.89
Calcium 1.69 1.88 1.30 0.1864 21.33
Total Phosphorus 1.57° 261" 1.64° 0.0198 18.34

“® Means with different letters in a row differ significantly P<0.05
T1= Diet with high level of phytic acid corn,
T2= Diet with low level of phytic acid corn

T3= Diet with commercial corn

Nutrient intake of pig fed diet with difference levels of phytic acid corn were shown in table 10.
The results of dry matter intake was not different (P>0.05) among three experimental diets and also on
energy, total phosphorus, calcium and protein were not significantly difference (P>0.05) due to dry matter
of all groups were not difference, according from Jongbloed ef al (1992) reported the phytase
supplementation was improved feed intake and pig had response to increase of growth performance. In the
other side, Ammerman (1995) discussed to evaluate feed intake from growth performance of animals are
depend on factors such as diet texture, timing of feed given and ability of feed utilization, more over

related on chemical properties of feed.
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Conclusion and Recommendation

In Experiment I: The level of phytic acid in high phytic acid corn, low phytic acid corn, hybrid
corn and commercial corn were not significantly difference so the level of phytic acid in all treatment had
no effect on growth performance of broiler. The effect of different level of phytic acid in corn had no
clear effect on nutrient digestibility.

In Experiment II: the effect of low phytic corn in diet was not affect different (P>0.05) on growth
performance. In same experimental diet on nutrient digestibility, found that pig fed diets with corn-low
phytic had dry matter, energy and calcium greater (P<0.05) than pig fed diet with high-phytic and with
commercial and also in crude protein, and total phosphorus greater (P<0.01). The experimental period of
research is short (we can conducted only period of nursery pigs by 28 days) and only 36 pigs and one of
reason because of corn production for experiment is not enought and the phytic acid level of corn low-

phytic is almost nearly corn high-phytic and commercial corn.
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Appendix table

Appendix table 1 ANOVA of initial weight of broiler

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 36.9217667 12.3072556 0.47 0.7120
Error 8 209.8342 26.2292750

Total 11 246.7559667

Appendix table 2 ANOVA of final weight of broiler

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 5825.00 1941.66667 0.28 0.8356
Error 8 54666.66667 6833.33333

Total 11 60491.66667

Appendix table 3 ANOVA of feed conversion ratio of broiler

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 0.78020559 0.26006853 1.19 0.3743
Error 8 1.75291871 0.21911484

Total 11 2.53312430

Appendix table 4 ANOVA of average daily gain of broiler

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 19.8699721 6.6233240 0.36 0.7829
Error 8 146.7291461 18.3411433

Total 11 166.5991182

Appendix table 5 ANOVA of feed intake of broiler

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 84.3218774 28.1072925 1.29 0.3425
Error 8 174.3343977 21.7917997

Total 11 258.6562751
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Appendix table 6 ANOVA of feed cost per gain of broiler

28

Source DF Sum of Squares Mean Square F-value Pr>F
Treat 3 4.28779153 1.42926384 1.22 0.3635
Error 8 9.36876687 1.17109586
Total 11 13.65655840
Appendix table 7 ANOVA of fat digestibility of broiler 1-21 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 39.68202500 13.22734167 2.41 0.1418
Error 8 43.82266667 5.47783333
Total 11 83.50469167
Appendix table 8 ANOVA of fat digestibility of broiler 22-45 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 10.57896667 3.52632222 3.98 0.0524
Error 8 7.08340000 0.88542500
Total 11 17.66236667
Appendix table 9 ANOVA of protein digestibility of broiler 1-21 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 1642.399092 547.466364 1231.71 <.0001
Error 8 3.555800 0.444475
Total 11 1645.954892
Appendix table 10 ANOVA of protein digestibility of broiler 22-45 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 76.81755833 25.60585278 17.46 0.0007
Error 8 11.73153333 1.46644167
Total 11 88.54909167
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Appendix table 11 ANOVA of calcium digestibility of broiler 1-21 days old

29

Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 7349.344800 2449.781600 4966.78 <.0001
Error 8 3.945867 0.493233
Total 11 7353.290667
Appendix table 12 ANOVA of calcium digestibility of broiler 22-45 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 603.1664917 201.0554972 137.23 <.0001
Error 8 11.7211333 1.4651417
Total 11 614.8876250
Appendix table 13 ANOVA of phosphorus digestibility of broiler 1-21 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 1327.851100 442.617033 845.00 <.0001
Error 8 4.190467 0.523808
Total 11 1332.041567
Appendix table 14 ANOVA of phosphorus digestibility of broiler 22-45 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 127.7028917 42.5676306 92.37 <.0001
Error 8 3.6868000 0.4608500
Total 11 131.3896917
Appendix table 15 ANOVA of energy digestibility of broiler 1-21 days old
Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 234.5902667 78.1900889 218.93 <.0001
Error 8 2.8572000 0.3571500
Total 11 237.4274667
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Appendix table 16 ANOVA of energy digestibility of broiler 22-45 days old

30

Source DF Sum of Square Mean Square F Value Pr>F
Treatment 3 23.76709167 7.92236389 151.50 <.0001
Error 8 0.41833333 0.05229167
Total 11 24.18542500
Appendix table 17 ANOVA of initial weight of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 0.22675556 0.11337778 0.07 0.9362
Error 6 10.20726667 1.70121111
Total 8 10.43402222
Appendix table 18 ANOVA of final weight of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 9.16508889 4.58254444 1.01 0.4186
Error 6 27.20940000 4.53490000
Total 8 36.37448889
Appendix table 19 ANOVA of body weight gain of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 6.54380000 3.27190000 2.26 0.1855
Error 6 8.68460000 1.44743333
Total 8 15.22840000
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Appendix table 20 ANOVA of average daily gain of nursery pig
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Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 0.00886667 0.00443333 2.31 0.1807
Error 6 0.01153333 0.00192222
Total 8 0.02040000
Appendix table 21 ANOVA of feed intake per day of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 0.01268889 0.00634444 0.85 0.4714
Error 6 0.04453333 0.00742222
Total 8 0.05722222
Appendix table 22 ANOVA of gain per feed of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 0.00068889 0.00034444 0.22 0.8088
Error 6 0.00940000 0.00156667
Total 8 0.0100888
Appendix table 23 ANOVA of feed conversion ratio of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 0.00548889 0.00274444 0.27 0.7697
Error 6 0.06020000 0.01003333
Total 8 0.06568889
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Appendix table 24 ANOVA of feed cost per gain of nursery pig

32

Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 1.36548889 0.68274444 0.27 0.7728
Error 6 15.21833333 2.5363888
Total 8 16.58382222
Appendix table 25 ANOVA of DM digestibility of nursery pig
Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 35.99902222 17.99951111 9.80 0.0129
Error 6 11.01646667 1.83607778
Total 8 47.01548889
Appendix table 26 ANOVA of protein digestibility of nursery pig
Source DF Sum of Squares ~ Mean Squares F Value Pr>F
Treatment 2 64.86586558 32.43293279 17.28 0.0032
Error 6 11.26240470 1.87706745
Total 8 76.12827028
Appendix table 27 ANOVA of ether extract digestibility of nursery pig
Source DF Sum of Squares Mean Squares F Value Pr>F
Treatment 2 439.4651811 219.7325906 21.18 0.0019
Error 6 62.2453226 10.3742204
Total 8 501.7105038
Appendix table 28 ANOVA of crude fiber digestibility of nursery pig
Source DF Sum of Squares ~ Mean Squares F Value PR>F
Treatment 2 372.562049 186.281025 1.16 0.3741
Error 6 960.719474 160.119912
Total 8 1333.281523
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Appendix table 29 ANOVA of calcium digestibility of nursery pig

33

Source DF Sum of Squares ~ Mean Squares F Value PR>F
Treatment 2 89.6189977 44.8094988 5.43 0.0451
Error 6 49.5405544 8.2567591
Total 8 139.1595521
Appendix table 30 ANOVA of phosphorus digestibility of nursery pig

Source DF Sum of Squares Mean Squares F Value PR>F

Treatment 2 24.48968889 12.24484444 6.15 0.0353
Error 6 11.94900000 1.99150000
Total 8 36.43868889
Appendix table 31 ANOVA of energy digestibility of nursery pig
Source DF Sum of Mean Squares F Value PR>F
Squares
Treatment 2 24.50788659 12.25394329  6.14 0.0354
Error 6 11.97898128 1.99649688
Total 8 36.48686787
Appendix table 32 ANOVA of DM digestible intake of nursery pig
Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 2369.84540 1184.92270 0.43 0.6698
Error 6 16579.05720 2763.17620
Total 8 18948.90260
Appendix table 33 ANOVA of energy digestible intake of nursery pig
Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 2.11582222 1.05791111 0.18 0.8398
Error 6 35.30953333 5.8847
Total 8 37.42535556
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Appendix table 34 ANOVA of ether extract digestible intake of nursery pig

34

Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 63.8896222 31.94481111 6.25 0.0342
Error 6 30.69113333 5.11518889
Total 8 94.58075556
Appendix table 35 ANOVA of crude fiber digestible intake of nursery pig
Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 5.57395556 2.78697778 0.73 0.5191
Error 6 22.82206667 3.80367778
Total 8 28.39602222
Appendix table 36 ANOVA of calcium digestible intake of nursery pig
Source DF Sum of Squares Mean Squares F Value PR>F
Treatment 2 0.72882222 0.36441111 242 0.1700
Error 6 0.90526667 0.15087778
Total 8 1.63408889
Appendix table 37 ANOVA of phosphorus digestible intake of nursery pig
Source DF Sum of Squares ~ Mean Squares F Value PR>F
Treatment 2 1.59642222 0.79821111 4.29 0.0696
Error 6 1.11600000 0.18600000
Total 8 2.71242222
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	ATTD (%) = 100 x   Uamount of component consumed – amount of component voided in feces
	Amount of component consumed

