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ABSTRACT

This study was carried out to investigate the effect of dietary phytase on nitrogen and phosphorus excretion of gestating and
lactating sows (Yorkshire x Landrace x Duroc). Twelve gestating sows and twelve lactating sows were used in this study and were
divided into 2 groups (1 control group and 1 treatment group, 6 replications/group) the control group was without phytase and the
treatment group was fed with phytase (750 FTU/kg) in the diet, respectively. Body weights of gestating and lactating sows were
208.9 +13.8 kg and 190.5 +22.9 kg, respectively. In gestating sows, feed intake was greater in phytase fed group than the control
(P<0.05), but water intake and total excretion were not different between the groups. In lactating sows, feed and water intakes
and total excretion were not different between the groups. The N intake of lactating sows was higher in phytase fed group than
control (P<0.05) but N excretion ratio was not different. In lactating sows, N intake and excretion and N excretion ratio were not
significantly different between the groups. P excretion and excretion ratio in gestating sows decreased by phytase treatment
(P<0.05) as compared to control. In lactating sows, N intake and excretion was not significantly different by added phytase
(P>0.05). Finally, dietary addition of phytase decreased P excretion in feces of gestating and lactating sows.

(Key words : Gestating sows, Lactating sows, Feed and water intake, Fecal excretion, N and P excretion, Excretion ratio)
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AT B wuldol olu) Adlsle] 43E Wl (Swick
and Ivey, 1992). =Hi#9] Wiz tae £2 454 4852 HoS)

o] AR phytate®] dHo] o phytate$} ZAgtElo] 435 A
U AIRYEE U] = HH Ht}(Selle and Ravindran,

2008). Phytase™ A3} phytated] AFS Folgto] thilde]
42815 F1 (Ketaren &, 1993; Fandre]ewskl =, 1999; Gagne
5, 2002; Shelton 5, 2003), Aol F¥= THA ko] 7t
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and Sundstol, 1995; Coweison &, 2006; Selle and Ravindran,
2008).
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o) A= 39 13F (Yorkshire x Landrace x Duroc) 941

= (9AYE 49~1004 ) 12578} o] 7 AI717] 25 A9 THe 12

= % (0, 750 FTU/kg)®l

b QalE 2 AR, MAE Zii?/]?i LHraL, AP 68k,

s 1Y o] A7 1274 7Y B9 FEsiTh Al
o

7¥7} 208.9 + 13. 8kgﬂ} 190.5+

A@AMEE KFSS (2007)°l wheb 9141+ (DE 3,300 keal/kg, CP
13.0%)3} E= (DE 3,300 kcal/kg, CP 14.0%) AM&E #HA| vl
gato] o] &3l%th(Table 1). ABAIES} B AGHHES 319

=
3. mAlErE
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A ZA1%E Hwangbo 5 (2010)2]
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(40 L)E o83t 14 13
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A =
8% U 2 way baloon catheter %
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4. SAHHMe|

Aol dojzl BE A= SAS (1999)2] GLM (General
Linear Model) Program (one-way ANOVA procedure)< ©|-8-3}

Table 1. Formula and chemical composition of basal
diet

Ingredients (%) Gestating sows Lactating sows

Corn 82.45 80.45
Soybean meal 14.50 16.80
Tricalcium phosphate 1.37 0.90
Limestone 0.80 0.97
L-Lysine 0.13 0.13
Salt 0.25 0.25
Vitamin-mineral premixl) 0.50 0.50
Chemical composition (%)2)
DE (kcal/kg) 3,300 3,300
Crude Protein (%) 13.0 14.0
Lysine (%) 0.60 0.70
Phosphorus (%) 0.60 0.50

Y Provides per kilogram of diet: vitamin A, 11,0251U; vitamin
Ds, 1,103 IU; vitamin E, 44 IU; vitamin K (menadionic bisulfate
complex), 4.4 mg; 8.3 mg; 50 mg; d-
pantothenic acid (as d-calcium pantothenate), 29 mg; choline, 166
mg; vitamin B12, 33 pg; Cu, 16 mg; Fe, 16 mg; Zn, 165 mg;
Mn, 12mg; I, 0.3 mg; Co, 1.0 mg; Se, 0.3 mg.

% Analyzed values.

riboflavin, niacin,
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o BAsen, 72+ ATt HEFE T-testE o]83to] 95%
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Phytase H7hfolA & v JAlET oA 2
etk BAEAC BHsto] phytase H7FE & WSS AAa
A7l dqt7h geksbl Base] 9kt (Crumwell and Coffey,
1995; Jongbloed &, 1992; Kornegay and Harper, 1997,
Michel and Frosoth, 1999). 4A1=3} H|f<= A}=9l phytase %
AL AW gAE E8EiA A (Liesegang 5, 2005), 4840l
N ETE (Jongbloed 5, 2004) Ru% Qlth o]l HusEd
phytase H7HAell & wjFo] vk ﬁ% dshs AR
ol g¥th shARt o] HuEe tirprh & T Q1 HiAd ] o)

Table 2. Effect of phytase supplementation on intakes
and excretion of gestating sows

Phytase (FTU/kg)

Items SEM"
0 750
Intake (g/head/day)
Feed 2,050 2,210" 63.4
Water 5,003 5,257 1,337
Excretion (g/head/day)
Feces 772 575 515
Urine 4,286 3,295 751.1
Total 5,058 3,870 776.6
Moisture (%)
Feces 56.6 61.8 3.85
Urine 96.4 96.8 0.53

Y Standard error of the mean for 6 pigs per treatment.
**Means with different superscripts in the same row differ
significantly (P<0.05).

Table 3. Effect of phytase supplementation on intakes
and excretion of lactating sows

Items P(l)lytase (FTU/:;g()) SEM"
Intake (g/head/day)

Feed 4,489 5,467 1,373

Water 10,917 11,576 1,478
Excretion (g/head/day)

Feces 1,988" 1,623 142.8

Urine 3,176 3,216 397.8

Total 5,164 4,839 318.6
Moisture (%)

Feces 69.6 68.6 232

Urine 94.4 91.2 1.09

" Standard error of the mean for 6 pigs per treatment.
" Means with different superscripts in the same row differ
significantly (P<0.05).
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2. Aol ol M e 2 uidE

QAET} EfEY] Aagt o “?43*, wj ek 9 A2 Table
48k 5ol YephIeh Yal=e] A, Al AFHTFEE phytase 3
THFOlA AL LR S L (P<0. 05), 23} o] Ax Yy} F
g Azt Foabt gllth A4 i E&2 phytase 7t
Toll A SHAl vERE o phytase H7F ol wE woakE Eol
A SHkTH(P>0.05). EFES] 4F, dAro] AHHI 2 Fol 9
H Ax9 wjAdE2 phytase H7F frell wE Zbo]zt H/\M—c—)—u:]
HAa WSS phytase H7F F5ol w2 Fo4A Ao
JalEe] A9, Q19 AH S AAe] B9-9F m7HAE phytase
A7l = YERTH(P<0.05). 25 < Al 919 & u)
S phytase W7ol A 72890 (P<0.05), o] 9
WAL phytase 7} F5o w2 Aol7b gldith A= <l
EIER 2o phytase A7Vl A 289 (P<0.05). EE2] S,
Qle] HAHFE phytase H7HOlA EA YERG O, o4 2}
ol glalom (P>0. 05) ol Q1 R %
A7F R

Table 4. Effect of phytase on the intakes and the
excretion of nitrogen (N) of gestating and
lactating sows

Phytase (FTU/kg)

Items SEM"
0 750
o DM BaSiS eeereererememseninnneninns
Gestating sow
Intake (g/head/day) 36.40° 39.13* 1.109
Excretion (g/head/day)
Feces 7.34 5.63 0.759
Urine 6.35 7.49 0.951
Total 13.69 13.12 0.823
Excretion Ratio (%) 37.61 33.52 2.143
Lactating sow
Intake (g/head/day) 79.67 97.00 24.42
Excretion (g/head/day)
Feces 12.52 14.19 0.852
Urine 24.68 23.45 4.449
Total 37.20 37.64 5.156
Excretion Ratio (%) 46.44 41.42 9.492

" Standard error of the mean for 6 pigs per treatment.
*®Means with different superscripts in the same row differ
significantly (P<0.05).

Table 5. Effect of phytase on the intakes and the
excretion of phosphorus (P) of gestating and
lactating sows

Phytase (FTU/kg)

Items SEM"
0 750
Gestating sow
Intake (g/head/day) 14.37° 15.43" 0.428
Excretion (g/head/day)
Feces 11.92° 7.60°  0.738
Urine 0.26 0.16 0.051
Total 12.18' 776" 0.723
Excretion Ratio (%) 78.99" 54.04 6.659
Lactating sow
Intake (g/head/day) 17.67 21.33 1.826
Excretion (g/head/day)
Feces 14.54 13.44 1.383
Urine 0.30 0.47 0.278
Total 14.84 13.90 1.163
Excretion Ratio (%) 85.23" 65.63"  2.874

" Standard error of the mean for 6 pigs per treatment.
**Means with different superscripts in the same row differ
significantly (P<0.05).

phytase 7oA FR7ERl HlE) 20% A
(P<0.05).

Phytase #7}= 9| Exul dad 9 =& 247 5%
25~35%74A 7FA1ZATH(FEFANA, 1992; Lobo, 1999). &3t
phytase #7h= $A1¢] FxollA Q1] gHeks 25~60%714] 7HAA]
ZAITH(FEFANA, 1992; Jongbloed 5, 1992; Cromwell and
Coffey, 1996; Kornegay and Harper, 1997; Michel and
Frosoth, 1999).

ANET IFE AR phytaseE 71750 FTU/kg) o224
919l A4gk&S =Qvfe Ra7b 9tk (Lantzsch and Drochner,
1995; Kemme 5, 1997a,b; Grela %5, 2000). 919 4383} j
AEL o] JudArt o, adkeo] 7MW w2 A%
T} (Jongbloed &, 2004; Lyberg %, 2007; Pomar %, 2007).
Jongbloed & (2004)2 ¥+ AMgo) phytase 750 FTU/kg %7t
Al Qo] Askad 15.9%7H] S7FIT AL Basigivh & AlgelA
%= ol9} A} phytase 750 FTU/kgS ¥wo H71sl3lS
;q] 20%77}74 olo] ujAdgo] 7AAsgr) E A FoA= o)d Axt

S EUl& phytase® 750 FTU/kg #7Fstslom, £ Ajgo] uf

gol Ashgol] v =7 vER AL T o] ujdge] 3}

E917] wiolgt AbZHT Jongbloed 5 (2004)S Al 70Y 3}

w7 st
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10095l Q1 A= vl Apojell A o] 7}
B A= A 73R e skA] dgken, 5 Al 7Rk
of we AF et wdge] vk sojof drjal Atz
EfE AbRY] A F 9l
#4] (Jongbloed and Everts, 1992) % 5 01]/\1 <
& (Jongbloed and Kemme, 1990)& I3 &7%4& ]ZEE
7hEglon, SAusEolud dile Byt EHQ 3““ A=
(Lyberg &, 2007). ©]Z& ¥ AlgloA Ef=9] & wjAd Ol
Aol mlsl 3] A w2 A3t wdol %E]ri AbsEth
Fig. 1< JAlED 2 A} ¢ wjdes 2922 et
W o,
IiE AR A o

A% =7] Wil (Lyberg 5

lo >

Azl mlal ek 1 AHZo] oF 3u)
%, 2007), Anet Qo] wHERE go}

2w, phytaseol oJgt W& 7+ g3 JrIE W3] stolx|=
Aolek Abger.
B Nitrogen Phosphorus
a
— b
: el ol —
3 b I |
: I =
NoPhvtase Phytase NoPhytase Phvtase
Gestating Sow Lactating Sow
Fig. 1. Effect of phytase on the excretion ratio of
nitrogen (N) and phosphorus (P) of gestating
and lactating sows.
Q ok
2 A QAET EHE9] phytase H7F el whE AHE,
BuooldF 9 sk Q9 HAY AEFS 2P 3
&3] AZZF (Yorkshire x Landrace %

1= 1279 ¥XfFE 1275 FAE e
phytase®] A7} 5 (0, 750 FTU/kg)ol whe} %1@% 2 A,
HAE 24P TR Ural, AT enkE, uHed 1R Lol

42 1254 5 79 B SR DA JUES £
o] A5 747} 2089+ 13.8 kgt 190.5+22.9kg oIt} 94l
el 76]‘?‘, /\]-_,EJ_.O/] /\4%2}9_ phytase 7@7]—?'0“/\1 1\59}:‘9.

(P<0.05), $8 5 WL phytase H7} F7o) e Ao}

itk THES A9, A AAE 85F 2 F wase 9
A} SRR AT Aeldld Aot figleh. e Aa
HATE phytase A7FPoIA A Elkor (p<0.05), A )

M&L phytase H7HrolA SA VEREOL RofkE HolA &
XH(P>0.05). Efr=o] AF, HAe “H‘“’h—} A, wiAd e
A3t el ARl Afol7t wx‘jr Aal=e] ¢ HHHB’&} g2
phytase 7}l ZA 74890 (P<0.05). =9 S, o

o A%t vl phytase H7HIAM = e oW, fo4
el Aol jleH (P>0.05), §1 wlAHE&L phytase 7oA
A7 HlE] WITH(P<0.05). wEbA QJAEI ZHE AMR
phytase F7h= Q1 WA 7hae] &7t Sl
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