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(1
(2)(6) (3) “) (%)
() ®) (%)
12 12 113 10 24
(lysine, Lys) (metabolizable energy, ME)
(gain/feed, G/F) 32 ( ) 6.2 kg
8 ME (2,400 kcal/kg 2,800 kcal/kg) Lys (0.64%  1.00%)
2 x2 12 (average daily
gain, ADG) Lys 1.00% Lys 0.64% (P <0.05) G/F ME 2,800 kcal/kg
ME 2,400 kcal’/kg (P < 0.01) (average daily feed intake, ADFI) (backfat thickness,
BF) ME  Lys ME  Lys
(blood urea nitrogen, BUN) Lys 0.64% ME
2,400 kcal’kg  Lys 1.00% ME 2,800 kcal/kg Lys 0.64% ME 2,800 kcal/kg
(creatinine, CRE) (triacylglycerol, TG) (cholesterol, CHO)

Lys 1.00%  ME 2,800 kcal/kg
Lys 0.64%  ME 2,400 kcal/kg

1940

(Panepinto, 1996)
(Bendixen et al., 2010)
1970 1975 1980
( 2006 )

[€)) 2806

2)

3)

4)

(5)

(6) E-mail: 30073770hchg@gmail.com
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ME

(2003) 17.5% Lys 0.97% (digestible energy, DE) 3,500
kcal/kg 1 kg (2017) 16%
ME 2,800 kcal/kg 13%  ME 3,100 kcal/kg (2019)
(United States Department of Agriculture, USDA) USDA 1160 (
14.1% Lys 0.75%  DE 3,327 kcal/kg ) (2020) USDA 1160
(2020) 14%
Lys 1.0% 16% Lys 1.0% BF

14  16% Lys0.75 1.00% ME 2,800 kcal/kg
(LabDiet® 5081, Land O’ Lakes, Inc)

14% Lys 0.65% ME 2,410 kcal/kg
Bee et al. (2002) DE
Lys ME
BF
L.
Lys ME 2x2 ( 1)
Lys 0.64%
1.00% ME 2,400 2,800 kcal/kg Treatment 1 (Lys 0.64% ME 2,400 kcal/kg)

Treatment 2 (Lys 1.00% ME 2,400 kcal/kg) Treatment 3 (Lys 0.64% ME 2,800 kcal/kg) Treatment 4 (Lys
1.00% ME 2,800 kcal/kg)

IIL.

( 108-05 ) 32
( )8 (body weight, BW) 6.2 kg 4 ( 1)
8 2 35mx12m 12
ML
(initial BW) ADG BF (
4 ) BF BF BF

(average daily feed intake, ADFI)  G/F (8 )

6 (14 ) (20 )

(Beckman Coulter Allegra X-22R, U.S.A.) 4 3,000
rpm 15 (Hitach 7170, Japan) BUN
CRE TG CHO

Iv.
SAS 9.4 (General linear model

procedure, GLM) (Least-square means, LSMEANS)



tgredient kg Freatmemtt Freatmmemt2 Freatmmemnt3 Freatmmemnt %
Corn 246.8 253.2 532.5 538.5
Soybean meal, 43.5% 18.6 23.0 100.0 104.2
Wheat bran 474.9 459.1 129.2 114.3
Limestone 12.9 12.6 6.3 6.1
Dicalcium phosphate 0.0 0.7 16.0 16.3
Molasses 30.0 30.0 30.0 30.0
Salt 4.0 4.0 4.0 4.0
Alfafa meal 210.0 210.0 180.0 180.0
Vitamin premixb 1.0 1.0 1.0 1.0
Mineral premixe 1.0 1.0 1.0 1.0
E-Eysire—~—HEHO8-5%) -8 54 6-0 46
Toinl 1 006-0 10600 1-0660-0 10060

TOTar ;000U ;000U T,000T0 ;00070

Calculated composition

CP, % 14.0 14.0 14.0 14.0
Lys, % 0.64 1.00 0.64 1.00
Nl 1 11 2,400 2400 2,200 2200

VI KUar K5 DRAAYS S TOY FPASAvAYS PASAvAYA

* Treatment 1: Lys 0.64%,ME 2,400 kcal/kg; Treatment 2: Lys 1.00%, ME 2,400 kcal/kg; Treatment 3: Lys 0.64%, ME 2,800
kcal/kg; Treatment 4: Lys 1.00%, ME 2,800 kcal/kg.

® Vitamins concentrations per kilogram diet are vitamin A, 6,000 IU; vitamin D,, 400 IU; vitamin E, 20 IU; vitamin Ks, 2

mg; vitamin B,, 2.6 mg; vitamin B,, 2 mg; Niacin, 30 mg; Pantothenic acid, 30 mg; Pyridoxine, 3 mg; vitamin B,,, 0.6 mg;

Biotin, 0.2 mg.

¢ Mineral content per kilogram diet are Fe (FeSO, ¢ 7H,0 20.09% Fe), 80 mg; Cu (CuSO, * SH,0 25.45% Cu), 5 mg;
Mn (MnSO, * H,O 32.49% Mn), 6 mg; Zn (ZnSO, 80.35% Zn), 45 mg; I (KI), 0.2 mg; Se (NaSeO; 45.56% Se), 0.1
mg; Co (CoSO, * H,O 32% Co), 0.35 mg.

L.
2 ADG ADFI G/F BF BF
Lys ME Lys

ADG Lys 1.00% Lys 0.64% (P < 0.05) BF ADFI G/
F BF ME G/F  ME 2,800 kcal/kg ME 2,400
kcal’/kg (P < 0.01) BF ADG ADFI BF

Lys ME ADG BF BF G/F  Treatment 4
33.6 kg 032kg 2096 mm 14.67 mm  0.33 ADFI  Treatment2  1.05 kg

(2017) 16%

13% ME 2,800 kcal’kg 3,100 kcal/kg ADFI ADG BF
ADFI  ADG BF
ADG ADFI BF BF (2017)

ADG Lys GF ME Lys



ME

Bollen et al. (2005)

Gottingen

12%

ME 11.9 MJ/kg
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20% ME 13.5 MJ/kg 21
ME 2,400 kcal/kg 2,800 kcal/kg (2017)
(2017)  Bollen et al. (2005) ME ME
ME ME G/F (2019)
USDA (USDA 1160 14.1% DE 3,327 kcal’/kg ~ Lys 0.75%)
10% USDA 1160 10%
( 15.6% DE 3,326 kcal’/kg  Lys 0.86% ) 10% (
12.7% DE 3,329 kcal’/kg ~ Lys 0.64% ) 8 25kg USDA 1160
USDA 1160 Lys
ADG (2019) (2020) 5% 10%
20% BF
ME ME G/F (2020) 10.9
17.7 kg Lys 0.8% 17.7 23 kg Lys 1.0%
BF Lys 1.0%
(2020) BF ME
BF Hermesch (2008)
0.68 Kolstad et al. (1996)
0.26 0.59
(Bollen et
al., 2000)
2.
Table 2. Effects of dietary lysine (Lys) and metabolizable energy (ME) levels on the growth performance of growing Lanyu
pigs®
Lys, % ME, kcal/kg Pooled Significance
Items 0.64 1.00 2,400 2,800 SEM LYS ME  LYS x ME
Initial BW, kg 6.2 6.2 6.2 6.2 0.20 NS NS NS
Initial BF, mm 6.13 6.40 6.50 6.02 0.20 NS NS
12" wk BW, kg 29.9 32.6 30.9 31.6 1.27 i NS NS
12" wk BF, mm 19.33 20.48 19.71 20.10 0.95 NS NS NS
Overall performance
ADG*, kg 0.28 0.31 0.29 0.30 0.01 ’ NS NS
ADFI, kg 0.95 1.02 1.03 0.94 0.04 NS NS NS
Gain/Feed 0.29 0.31 0.28 032 0.01 NS - NS
Increment of BF, mm 13.21 14.08 13.21 14.08 0.91 NS NS NS
* Values are means, n = 16 (values were collected the same effect).
"P<0.05; " P<0.01; NS: Not significant (P > 0.05).
* ADG: Average daily gain.; ADFI: Average daily feed intake.; SEM: standard error of the mean.
1L
3 4 Lys ME 6 BUN CRE
TG CHO BUN  Treatment 1 (10.25 mg/dL)  Treatment 4 (9.00 mg/dL)
Freatmrent3—(6-63—merd—P—<0-65 cRE—Fc—€CHO cRE—CHO
Treatment 1 0.80 mg/dL  83.75 mg/dL TG Treatment 2 (64.38 mg/dL) Lys
6 BUN CRE TG CHO ME 6

BUN CRE TG CHO
CRE TG CHO

BUN  ME 2,400 kcal/kg

ME 2,800 kcal/kg



3. (20 )

Table 3. Effects of dietary lysine (Lys) and metabolizable energy (ME) levels on the blood biomedical parameters of
growing Lanyu pigs (20 wks)"

Lys, % ME, kcal/kg Pooled Significance

Items 0.64 1.00 2,400 2,800 SEM# LYS ME LYSxME
Initial

BUN, mg/dL 10.50 10.06 9.19 11.38 0.80 NS * NS

Creatinine (CRE), mg/dL 0.85 0.79 0.79 0.86 0.08 NS NS NS

Triacylglycerol (TG), mg/dL 47.13  50.13 48.38  48.88 4.37 NS NS NS

Cholesterol (CHO), mg/dL 88.31 85.69 82.94  91.06 6.11 NS NS NS
6" wk

BUN, mg/dL 7.50 8.25 8.81 6.94 1.18 NS NS NS

Creatinine (CRE), mg/dL 0.43 0.56 0.50 0.48 0.07 NS NS NS

Triacylglycerol (TG), mg/dL 57.75  60.31 5744  60.63 2.11 NS NS NS

Cholesterol (CHO), mg/dL 76.38 75.50 79.19 72.69 4.99 NS NS NS
12" wk

BUN, mg/dL 8.44 8.94 9.56 7.81 0.80 NS ' "

Creatinine (CRE), mg/dL 0.77 0.78 0.79 0.76 0.07 NS NS NS

Triacylglycerol (TG), mg/dL 58.38  61.56 61.13  58.81 5.35 NS NS NS

Cholesterol (CHO), mg/dL 78.69  77.06 81.50  74.25 4.26 NS NS NS

* Values are means, n = 16 (values were collected the same effect).
* SEM: standard error of the mean.
" P <0.05; NS: Not significant (P > 0.05)

4, (20 )

Table 4. Interactive effects of dietary lysine (Lys) and metabolizable energy (ME) levels on the blood biomedical parameters
of growing Lanyu pigs (20wks)’

Items Treatment 18 Treatment 2 Treatment 3 Treatment 4 Pooled SEM”
Initial
BUN, mg/dL 8.88 9.50 12.13 10.63 0.80
Creatinine (CRE), mg/dL 0.78 0.80 0.93 0.79 0.08
Triacylglycerol (TG), mg/dL 45.00 51.75 49.25 48.50 4.37
Cholesterol (CHO), mg/dL 78.00 87.88 98.63 83.50 6.11
6" wk
BUN, mg/dL 8.75 8.88 6.25 7.63 1.18
Creatinine (CRE), mg/dL 0.49 0.51 0.37 0.60 0.07
Triacylglycerol (TG), mg/dL 55.38 59.50 60.13 61.13 2.11
Cholesterol (CHO), mg/dL 82.25 76.13 70.50 74.88 4.99
12" wk
BUN, mg/dL 10.252 8.88% 6.63b 9.00a 0.80
Creatinine (CRE), mg/dL 0.80 0.78 0.74 0.77 0.07
Triacylglycerol (TG), mg/dL 57.88 64.38 58.88 58.75 5.35
Cholesterol (CHO), mg/dL 83.75 78.25 73.63 74.88 4.26

" Values are means, n = 8.

* SEM: standard error of the mean.

“® Means in the same row with different superscripts differ significantly (P < 0.05).

5 Treatment 1: Lys 0.64%, ME 2,400 kcal/kg; Treatment 2: Lys 1.00%, ME 2,400 kcal/kg; Treatment 3: Lys 0.64%, ME 2,800
kcal/kg; Treatment 4: Lys 1.00%, ME 2,800 kcal/kg.
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(Humann-Ziehank and Ganter, 2012) Yucatan

( 2018 2019 2020 2020 Rigpat et
al., 1993 FKllegaard et al.,, 1995 Bollen et al., 2000 Bollen et al., 2005 Kawaguchi et al., 2012 )
BUN CRE TG CHO 6.63 10.25 mg/dL  0.74  0.80 mjg/dL
57.88 | 6438 mg/dL.  73.63  83.75 mg/dL (2018) CRE CHO TG
ME (2017) MH 2,800
keallkg 17 BUN CRE TG 10.89 mg/dL  0.99 mg/dL.  43.90 mg/dL ME

2,800 kcallkg
(Rispat et al., 1993; Klem et al., 2010; Casas-Diaz et al., 2015)

Cai et al. (1995) BUN
BUN ( 3) CRE
"RH 95%
2% (Braun and Lefebvre, 2008; Casas-Diaz et al., 201p)
CRE
(2018) 20
(RO13) 6 (Rispat pt al.,
199%; Kjlem|et al., 2010; Casas-Diaz et al., 2015) TG CHO (DelGiydice et
al., 1999; Klaneko er al., 2008) (Rispat et al.,
199%; Kleml|et al., 2010; Casas-Diaz et al., 2015)
5
Ellegaarfl et al.
(1995) | 3 6 Rispat et al. (1993) 20 80 Yucatan TG
CH( Bollen et al. (2005) CP 12.0% ME 11.9 kJ/kg
21 TG CHO 8 BUN
'RH
(Humann-Ziehank and Ganter, 2012)
Lys ADG ME G/F Lys 0.p4%
ME 2,8P0 Kcalfkg BUN Lys 0.64%  ME 2,400 kcal’/kg ~ Lys 1.00% ME 2,800 kcal/kg
Lys[1.00%  ME 2,800 kcal/kg Lys 0.64% ME 2,400 kcal/lkg
2006 - 405 34-39
2020
531 159-1p8
2003

36 157-164
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2018 51 157-165
2017
50 45-51
2020
49 317-328
2019 52 157-164
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Abstract

This study was conducted to investigate the effects of different dietary lysine (Lys) incorporated with metabolizable
energy (ME) levels on the growth performance, gain/feed (G/F) and blood biochemical parameters of weaned Lanyu pigs.
Thirty-two weaned Lanyu pigs (16 males and 16 females each) averaging 6.2 kg of body weight were randomly allotted to
different diets in a 2 % 2 factorial arrangement including two Lys levels (0.64% and 1.00%) and two ME levels (2,400 kcal/
kg and 2,800 kcal/kg) for twelve weeks. The results showed that the average body weight and average daily gain of Lys 1.00%
group were higher than the Lys 0.64% group significantly (P < 0.05) at the end of experiment. Meanwhile, the G/F of ME
2,800 kcal/kg group was higher than ME 2,400 kcal/kg group significantly (P < 0.01). However, the average daily feed intake
and the increment of backfat thickness were not significantly different while the interactive effects of Lys and ME levels on
the growth performance were not significantly different either. In blood biochemical parameters, the blood urea nitrogen
was in accordance with normal physiological rang of minipigs, wild boar and Sus domesticus. Whereas, the Lys 0.64% with
ME 2,400 kcal/kg and Lys 1.00% with ME 2,800 kcal/kg groups were higher than Lys 0.64% with ME 2,800 kcal/kg group
significantly (P < 0.05) at the end of experiment. Besides, the creatinine, triacylglycerol and cholesterol were not significantly
different among treatments. We concluded that Lanyu pigs fed diet with Lys 1.00 % or ME 2,800 kcal/kg would have better
growth performance. However, Lanyu pigs fed diet contained Lys 0.64 % and ME 2,400 kcal/kg was adequate to maintain
growth with normal physiological performance when considering the characteristics of biomedical researches.

Key words: Lysine, Metabolizable energy, Lanyu pig, Growth performance, Blood biochemical parameters.
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