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ABSTRACT

Effect of Digestible energy and lysine levels on growth
performance and meat quality of Jeju native black pig
hybrids

Moon-Cheol Shin

Department of Animal Biotechnology, Graduate School

Jeju National University, Jeju, Korea

The goal of this study was to establish the proper level of feed for
establish the proper level of feed for digestible energy, finishing digestible
energy, and finishing lysine, in order to establish a suitable specification
system for hybrids of Jeju native pig and Landrace. I assessed the effects of
the different diets on growth performance (weight gain, daily weight gain,
daily feed intake, feed requirement), carcass characteristics (carcass weight,
carcass rate, backfat thickness), and meat quality (general ingredients of

sirloin, flesh color, pH, shear force, cooking loss, water holding capacity).

In the first experiment, in which 1 was assessed the diets given to growing
pigs, a total of 36 pigs with an average initial body weight of 26.62+3.07 kg
were allocated to four treatment groups given diets of different digestible
energy levels. The treatments were: 3,000 kcal DE/kg, 3,200 kcal DE/kg, 3,400
kcal DE/kg and 3,600 kcal DE/kg. The compound feeds were given ad
libitum for 50 days, and the nutrient components (except the plasticizing
energy level) were set to the same conditions. During the growing period, the

weight gains in the four treatment groups were 19.7+0.99 kg, 18.64+0.40 kg,

,Vi,



24.32+0.40 kg and 22.81+0.36 kg, respectively. The treatments of 3,400 kcal/kg
and 50.33t7.15 kg, 3,600 kcal/kg produced significant differences in growth
performance without any significant difference in carcass characteristics:
percentage, back fat thickness, cooking loss, water holding capacity, and pH
in the loin. The most significant result was obtained for the shear force (as
one measure of meat quality) in the group fed at 3,200 kcal/kg. Collagen,
moisture, and protein contents were highest in this group. Feeding a
low-energy diet appeared to have no significant effect on carcass
characteristics; however, phase feeding of alow-energy diet had negative
effects on growth performance and meat quality. The results suggest that
diets of digestible energy levels of 3,400 kcal/kg and 3,600 kcal/kg are

suitable for growing Jeju native black pig hybrids.

The second experiment was conducted in a similar fashion as the first but
with Jeju native black pig hybrids at the finishing stage. A total of 48 pigs,
with an average initial body weight of 55.94+7.43 kg, were allocated to four
treatments of different digestible energy levels. The treatments were: 3,200
kcal DE/kg, 3,300 kcal DE/kg, 3,400 kcal DE/kg and 3,500 kcal DE/kg. The
compound feeds were given ad I[libitum for 90 days, and the nutrient
components (except the digestible energy level) were set to the same
conditions. During the finishing period, the weight gain values in the four
treatment groups were 43.33+6.17 kg, 39.18+4.93 kg, 4292+7.25 kg and
50.33£7.15 kg, respectively. Daily weight gain values in the four treatment
groups were 0.46+0.04 kg, 0.42+0.04 kg, 0.45+0.05 kg and 50.33+7.15 kg.
Treatment group 4, which received the diet of 3,500 kcal/kg, showed
significantly higher growth (p<0.05) than animals in the other treatment
groups. Carcass characteristics were also tested at 210 days of age, and the
carcass weight was also significantly higher(p<0.05) for the fourth treatment

group, at 74.17+9.86 kg. Backfat thickness in each of the treatment groups

- Vil —



was 13.0£3.34 mm, 13.08+3.33 mm, 1558+3.04 mm and 14.83+4.18 mm. There
was no significant difference between treatments, but the lower the digestible
energy level, the thinner was the fat. There was no significant difference in
proximate, carcass percentage, or cooking loss in the loin. However, the
highest water—holding capacity was observed for the 3,300 kcal/kg treatment
group. The results of the second experiment suggest that treatments at
digestible energy levels of 3,500 kcal/kg are suitable for finishing Jeju native
black pig hybrids.

In the third experiment we investigated growth rates and meat quality in
response to lysine levels. I selected thirty-six155-day-old hybrid pigs(Jeju
native black pig x Landrace) with an average body weight of 85 kg and
carried out the feeding trial for 45 days until the pigs were 200 days old.
The pigs were separated into three treatment groups (12 heads per group)
and given a blended feed that contained 1.0%, 0.8%, or 0.6% lysine. The
plasticization energy was 3,200 kcal/kg, and the crude protein level was 15%.
The feed method was autonomous, and unlimited feed and water were
provided during the trial. In terms of growth characteristics, the treatment
group given 0.8% lysine had an average total weight gain of 24.06+3.92 kg,
with a daily weight gain of 0.53£0.08 kg, but there was no significant
difference among the treatments. There was also no significant difference in
the cooking loss. The lowest lysine level (0.6%) tended to thicken the back
fat. In terms of meat quality, when the lysine level was lowered to 1%, 0.8%,
and 0.6%, the fat content in the sirloin was 5.21+£0.84%, 6.05+0.79%, and
7.23+0.79%, respectively. As for physical properties, there was a significant
decrease in cooking loss and shear force when the content of lysine was
decreased from 1% to 0.6%. This decrease is thought to be influenced by
muscle fat content. The results of our study indicate that a diet with 0.6%6

lysine is suitable for finishing Jeju native black pig hybrids.
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1. ABSTRACT

This experiment was conducted to evaluate the effects of digestible energy
levels on growth performance, carcass characteristics and meat quality of
growing Jeju native black pig hybrids. A total of 36 pigs, average initial body
weight 26.62+3.07 kg, were allocated to 4 treatment based on digestible
energy levels. The treatments were 1) 3,000 kcal of DE/kg, 2) 3,200 kcal of
DE/kg, 3) 3,400 kcal of DE/kg, 4) 3,600 kcal of DE/kg. The compound feeds
were fed ad [ibitum for 50 days and the nutrient components except the
plasticizing energy level were set to the same conditions. During the growing
period, the weight gain were 19.7+£0.99 kg, 18.64+0.40 kg, 24.32+0.40 kg and
22.81+0.36 kg respectively. The treatment 3,400 kcal/’kg and 3,600 kcal/kg
were different significant in growth performance. There was no significant
difference in carcass percentage, backfat thickness, cooking loss, water
holding capacity and pH in the loin. However, the highest value was in
treatment for 3,000 kcal/kg shear force. In chemical composition, the collagen
contents were the highest showed level found in the treatment 3,200 kcal/kg.
The highest moisture and protein contents were found in treatment 3,000
kcal/kg. Feeding the low energy diet no significant effect on carcass
characteristics. But, phase feeding with low energy diet had negative effects
on growth performance and meat quality. The digestible energy levels
treatments 3,400 kcal/kg and 3,600 kcal/kg can be suitable for growing Jeju

native black pig hybrids.
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Table 1. Composition of the experimental diets in growing Jeju native pig

hybrids.
Digestible energy, kcal/kg
Item
3,000 3,200 3,400 3,600
Ingredients, %

Corn 48.90 59.60 60.00 60.40
Soybean Hull 20.50 8.35 4.60 1.00
Wheat Bran 14.80 14.80 14.80 14.80
Soybean meal 13.00 14.30 15.30 16.10

Molasses 1.00 1.00 1.00 1.00
Limestone 0.85 1.00 1.00 1.00
Salt 0.25 0.25 0.25 0.25
Vitamin-Mineral 0.20 0.20 0.20 0.20
premix
Lysine 0.30 0.30 0.30 0.30
Methionine-50 0.20 0.20 0.15 0.15
Soybean Oil - - 2.40 4.80
Total 100.00 100.00 100.00 100.00
Chemical composition
DE, Kcal/kg 3,000 3,200 3,400 3,600
Ca, % 0.50 0.50 0.50 0.50
P, % 0.45 0.45 0.45 0.45
Crude protein, % 15.00 15.00 15.00 15.00
Lysine, % 1.00 1.00 1.00 1.00

DPremix composition : 1 kg contains vitamin A - 2,000,000 IU; vitamin D3
- 400,000 IU; vitamin E - 250 IU; vitamin K3 - 100 mg; vitamin B1 - 97
mg; vitamin B2 - 300 mg; vitamin B3 - 2,000mg; vitamin B6 - 200 mg;
d-Biotin - 20mg; vitamin - B9 200mg; vitamin - Bl2 1.2 mg; choline
chloride - 25,000mg; mineral chelates: Calcium Pantothenate - 1,000mg; Mn
- 12,000 mg; Zn - 15000mg; Fe - 4,000 mg; I - 250mg; Co - 100 mg;

Mg - 2,0000 mg
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A (%)

100
o o - BAEE A FAE) - o) A (g)
FreE (%) = A]Eﬂﬂ(g)m] S S i x 100

Z] = /\T{b_l_ o) _ o /\‘E]_— o
B (%) = gA 7542])—?E—T(T;)T (%) % 100

7FEA o] B A 8E o]&s TAIAHAT FHE A FE 1.27 cm coreEs

Ao Aeld Wate] AHE RE Q4E JtAZlUA FFEd wE AYS
H o] HS MeantS.D.E UeHSla, 4 Ags= R E7 package(version
303)E o]&3dte] Hx ¢ A kel EAMEAS AAl s A F {9
A (p<0.05)2 ANOVA ¥4 % Duncan’s multiple range test(1955)5 ©]-&3}]
AS AT
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7hast g A FEe] wE AlFA A A A= o]~ wFF] A AR A
Aol w2 dIsAE A Ade 9ok 2k & AddA 45U7 A
= A% dGFAFE 47 197+099 kg, 1864+040 kg, 24.32+0.40 kg,
22.8140.36 kg3 0.43+0.02 kg, 0.41+0.01 kg, 053+0.01 kg, 050+0.01 kgo =
3,400 kcal/kg, 3,600 kcal/kg o4 3,000 kcal/kg, 3,200 kcal/kg ===l H] 3l
FrolA o2 (p<0.05)ES AES Baor F AT AboldA {94 Aol u
EfubA] otk A ad A9 A= 2o Z+7b 1.93+0.02 kg, 1.94+0.02 kg,
1.980.06 kg, 1.97+0.02 kg 22 F28 2oz YElA] &gttt wek AR
2742 3,000 kcal/kg, 3,200 kcal/kg =5l A oAt o] Choi 5 (2008)°]
AR S AN A7) Lol |YR], ndwld AR HFAE S W SAF]
o Aol7t gldthe A= Aols: Hoy, Jeong S(2010)0] Rk
LxYxD 3¢ mgEoA 47 ndyx], adild Alggo Al $47]) 250
oA 0= (p<0.05) EdTh= Hast FAR Z23E et B3 R, Nieto
5(2002)0] olw gt WA ANA o gA] e} whulF F=FEH 15 kg - 50 kg FAH =]
AT Wsts 2AF g A oYA FFEo] =S5 o] WA e ARt f
AFSFATE Campbell 5(1985), $H=r7F5AFERE = (2017)o A R sk SA41 7] = A9
A oelvx] HAFF S5 AR AFAFe AdsE A" dd F Aol 35
= oA vgo] Frstar o] webxivks Bareh d X st
Ak Ag A 3200 kcal/kg 22k 3,400 keal/kg A 2] Abolel] Aol &
THE HA dUx] FFol IS Ao o2y =3 AHUE A3 2o

Hoz Azt

L

rr
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&
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o
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Table 2. Effects of digestible energy levels on growth performance in
growing Jeju native pig hybrids

Digestible energy, kcal/kg

Item
3,000 3,200 3,400 3,600

Initial BW.(kg)  30.40+0.24x 31.08+0.44 30.87+0.58 31.15+0.63

Final BW.(kg)  50.10£0.99b  49.72+0.30b  55.19+0.67a  53.95+0.85a

Total ight
otal weig 19.7+0.99h 18.64+0.40b  24.32+0.40a  22.81+0.36a

gain(kg)
ADG1)(kg) 0.43+0.02b 0.41+0.01b 0.53+0.01a 0.5+0.01a
ADFI12)(kg) 1.93+0.02 1.94+0.02 1.98+0.06 1.97+0.02

Feed:Gain(%) 4.54+0.21a 4.81+0.14a 3.74£0.08b 3.97+0.10b

1)ADG, average daily gain; 2)ADFI, average daily feed intake.

* Mean=SD.

a, b Means with different superscript letters in the same lines are
significantly different (p<0.05).
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ARAZe] TtagtdvuA] FFo mE AT, A&, SARFAE =AM 23
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kcal/kg A2 ToA Z=AE&2 69.02+0.73, 68.04+1.67 66.79+1.15, 70.96+0.26% =,
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Table 3. Effect of digestible energy level on Carcass traits in growing Jeju

native pig hybrids

Digestible energy, kcal/kg

[tem
3,000 3,200 3,400 3,600
Live weight(kg) 58.10+2.95"  57.10+3.41 58.33+2.32 63.13+1.80
Carcass weight(kg) 40.07+1.71 38.97+3.25 38.97+1.77 44.80+1.27
Dressing percent(%)  69.02+0.73 68.04+1.67 66.79+1.15 70.96+0.26
Backfat thickness(mm)  8.33+0.33 8.33%£1.33 8.33%0.88 9.33+0.88

* MeanzS-D.
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SAe g AWk E B A= Table 494 2th 5419 AUk o= 7}
23boll A 3200 keal’kg ol Zebal daFo] 1.2320.04% %2 7H4 Egkon,
3,000 kcal/kgoll A &3 @ dhako] Zbz} 74.40+0.20, 21.82+0.18% = 7}
= TH(P<0.05). AeEe 3000 keal/kgoll Al 342402602 7hd wre o
et oz, 3400 keal/kg FFollA 525+041% 7FE =& AW IS Ve
Atk ol g Ay 3000 keal/kg o]l ©E A FEC HlE FHEHE oY
A ko] vrol AWpgo] thE Aol s @ 2 WEoR AlsEHAY, &
U Aoz ve AFES Ho
3l 400 keal/kg A& A4 A g
LEbUA] bokedl olefdt AR R Hoks W A
Zhe ) wEkA TAY dubdE A elA 7
A g 7FAas) YA FFE2 3400 keal/kg A el = AR E

A FAE ANE(CIE ax)dA AdEE 27 466£1.32, 6.59+0.23,
8.43+1.62, 7.34+0.47= 3,400 kcal/kg 5ol A Fod oz =3th(p<0.05).

ot

_—

ZA3}o
) 3

7N, Ha4E 9 pHoIl A& SA47] 71AgtdyA] 5o & Aol7F 9
o1} AgdHo A 3000 kcal/kge] frolH oz =gthH(p<0.05). olE AW E B
Aol A ZFebAl gy AW shake] xpol7b yERd Ao} A#EHE AR AR
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Table 4. Effect of energy level on the meat quality of the loin in growing
Jeju native pig hybrids

Digestible energy, kcal/kg

Item
3,000 3,200 3,400 3,600

General components, %

Collagen 0.96+0.09" 1.23+0.04% 1.01£0.11°  1.04+0.04™

Fat 3.42+0.26° 5.06+0.56% 4.53+0.64% 5.25+0.41°%

Moisture 74.40=0.20? 73.50+0.36°  73.69+0.34%" 73.12+0.12°

Protein 21.82+0.18? 20.88+0.04° 21.52+0.34®  21.35+0.28%"
CIE

L 51.48+2.55 51.96£1.63 49.46+0.65 50.22+1.62

ax 4.66+1.32 6.59+0.23% 8.43+1.62% 7.34+0.47%

b 3.77+£0.39 4.82+0.13 5.23+0.98 5.14+0.39
Physical properties
Cooking loss(%)  35.05+2.06 33.98+£1.55 31.56+£2.97 31.19+0.30
WHC(%) 65.99+0.57 65.03+1.85 66.14+0.26 64.21+£1.71
pH 5.731£0.09 5.73+0.09 5.80+0.08 5.87+0.02
Gumminess(kgf) 5.43+0.03" 2.66+0.34" 3.89+0.58" 2.20£0.38°
* Mean=S-D.

a,

,18,

b Means with different superscript letters in the same lines are
significantly different (p<0.05).



1. ABSTRACT

This experiment was conducted to evaluate the effects of digestible energy
levels on growth performance, carcass characteristics and meat quality of
Finishing Jeju native black pig hybrids. A total of 48 pigs, average initial
body weight 55.94£7.43 kg energy levels. The treatments were 1) 3,200 kcal
of DE/kg, 2) 3,300 kcal of DE/kg, 3) 3,400 kcal of DE/kg, 4) 3,500 kcal of
DE/kg. The compound feeds were fed ad libitum for 90 days and the nutrient
components except the digestible energy level were set to the same
conditions. During the finishing period, the weight gain and daily weight gain
of each treatment group were 43.33+x6.17 kg, 39.18+4.93 kg, 42.92+7.25 kg,
50.33£7.15 kg in all treatments, and 0.46+0.04 kg, 0.42+0.04 kg, 0.45+0.05 kg
and 50.33£7.15 kg showed significantly higher growth (p<0.05) than other
treatments at 3,000 kcal/kg. Carcass characteristics were also tested at 210
days of age, and the carcass weight was also significantly higher (p<0.05) at
74174986 kg at 3500 kcal/kg. Backfat thickness was 13.0£3.34 mm,
13.08+3.33 mm, 15.58+3.04 mm, 14.83+4.18 mm, so there was no significant
difference between treatments, but the lower the digestible energy level, the
thinner the fat thickness. There was no significant difference in proximate,
carcass percentage, cooking loss in the loin. However, the highest value was
in treatment for 3,300 kcal/kg for water—holding capacity. The digestible
energy levels treatments 3,500 kcal/kg can be suitable for finishing Jeju

native black pig hybrids.
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HoAdge] FAZLS Hit AF 5594+7.44 kgl 12098 AFAH S A<M =
ol wFE AAE 48FE FAFA L, 2104 H 71A 90Uz A ES A
oh2018d 8¢ 11¥ ~ 11€¥ 9¥). Algel FAE A9 §A47] Arago] =3

< HH 3 dFA AAHE 7FAagAU A 3400 keal/kg A2 FH(Z2dEHA 15%)
T MFAIER Fetda 1209 H el Fi AT wH HE 125 F 3F
216719 =)ol wi x| 5k ek

H| 7] A2+ wjdAL 8= Table 7 3 o] wigstadrt waatzel 7143t
A & 45702 747t 3200 keal/kg, 3,300 keal/kg, 3,400 kecal/kg, 3,500
kcal/kgo 2 AP o 7tagtd A& AQstal Z4 0.7%, <1 043%, =t
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Table 5. Composition of the experimental diets in finishing Jeju native pig hybrids

Digestible energy, kcal/kg

Item
3,200 3,300 3,400 3,500
Ingredients, %
Corn 51.00 54.10 55.80 58.40
Soybean meal 16.00 16.70 17.30 17.80
Soybean Hull 15.00 12.00 9.90 6.00
Wheat.Bran 10.50 9.00 3.00 3.00
Molasses 4.90 5.10 5.00 5.20
Limestone 1.10 1.10 1.10 1.10
Salt 0.30 0.30 0.30 0.30
Vitamin-Mineral premix” 0.30 0.30 0.30 0.30
Lysine 0.10 0.10 0.10 0.10
TCP 0.60 0.60 0.60 0.60
Methionine-50 0.20 0.20 0.20 0.20
Soybean Oil 0.50 1.40 2.00
Total 100.00 100.00 100.00 100.00
Chemical composition
DE, Kcal/kg 3,200.00 3,300.00 3,400.00 3,500.00
Ca, % 0.70 0.70 0.70 0.70
P, % 0.43 0.43 0.43 0.43
Crude protein, % 15.00 15.00 15.00 15.00
Lysine, % 1.34 1.34 1.34 1.34

UPremix composition: 1 kg contains vitamin A - 2,000,000 IU; vitamin D3 -
400,000 IU; vitamin E - 250 IU; vitamin K3 - 100 mg; vitamin Bl - 97 mg;
vitamin B2 - 300 mg; vitamin B3 - 2,000mg; vitamin B6 - 200 mg; d-Biotin -
20mg; vitamin - B9 200mg; vitamin - Bl2 1.2 mg; choline chloride - 25,000mg;
mineral chelates: Calcium Pantothenate - 1,000mg; Mn - 12000 mg, Zn -
15,000mg; Fe - 4,000 mg; I - 250mg; Co - 100 mg; Mg - 2,0000 mg
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AOAC ¥ (1990)= wet 7] 3 dFolaA] o] FAES st vpf g 4
THAR 30 g& AHFT F dEHA ] Ca AAHFAN AP FAE A
F(AFAHAAI R F AT dds Foew B2 Ut siphond ¥R

t}. soxhletd] &wjel HEZ & F JEE FHI) ¢
35£2TC oA 2473 &<t 7 AAY. FFE vzl 7]
A oatelal, o]oja] FHbEET|d A SulE I FEtal, oA ESR SRS AA

, 38C Azx7]eA 1A

L
off
o

Micro Kkjeldahle(AOAC, 1990) W o= 70T Ax7]oA 724

l‘i
)
BN
>
N

54 CHARE vlo|am A AR 5 gd AFEUA 2 g ¥ F, AT
G4 2 mLE Y1, Lol A 700CE BHAA ALdA BUAL e R
F2 gystgon, oo FRAN FF EFehxas 33 o4 AHF,
0.IN HuSOs 10 mL¥} &R A¢F 5~6 W&ol & A2 Ed~as Y2 8

r
=

Fi, S5 EehaAd FAE AR

’

2 9% el 37k @ wA Add

AOAC W (1990)= wet Aldg 54 KA 10 g2 338 =7ty F 39
ARE A7) BstRed Ya 28 MM 525T7HA &9 @ds] 33k0kik)2

w7k stk %ol dAe] ohd A9 AnE WA
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(5 41

A =2 Z25AZ Ao A Chroma meter(Model CR-300, Minolta Co.,
LTD. Japan)E A}&3sto] U3 AlgE 33 WHE3te] Lsx(Lightness, %),
a*(Redness, A2 %), bx(yellowness, &2 %)E CIE(Commission Internationale
de lEclairage) #o.= FAsIth ol 13 22 2% No. 12633117

o]&3to] Y = 9350, x = 03136, y = 0.3198 #o=2 HFSAIZ & FA AT

WA 3, 7, 149 ZA7te] 288 57 254 cm ~HolA RYgo R Hukslo
FAE =A% Y-S polyethylene bagol ¥ol 70C &>FZ(Water bath
DS-23SN, Dasol Scientific Co., LTD, Korea)ol /] & WH2%=7} 70Ce] =23k

AARE 1027 Hastah 7hE F 3027 A

Fsto] frElFiEs ettt AFwE petridishe] FAE A&t o] kel i3

AR b gg& ¥o 124 HA FAE A $ drying oven(102TC)ol| A &&Fo]

i
£
X
X
9
>~
>
Y
S
oz
o
BN
>
oL
o

desiccatord] =7 281 FAZS =A% T
=
|
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(9) A= (WBS; Warner-Bratzler Shear force : kg/0.5 inch2)
254 cm A9 ZHola Ego R HAdsto] & Wik 70T
A 103 AR & A2l 303 WA = A4 127 ecm®] coreE A
stel 24T WIS HIYgsA ARE AFHAT ds Ay SAHY

fg. Co., USA)Z =H 3} th
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Foch 5(1957)¢] #Ho wre}l A& 50g¥} chloroform : methanol(2:1) &< 250
mL-S homogenizer 3,000ppm = A3l X AS F=3 L F434 YERH
= o]&dte] FES AAstL oIS 50-55TCollA F53k3Ath 1 ml tricosanic
acid 14 #7bstal 1 m¢ 05N NaOHE #7bgtr}. 100°C

B Wy o BF3E 2 mt A/RShn 2087 JFEA@F 3087 gy
heptanest 4 m¢ Nacl #7H % 594 Astel GO Fske] AW 574

&l
4) FALA

HAo] AFs TAEA BHEE BE 24hE J4adtdyA FEo wE A
g8 2ol " & Mean+S.D.2 YEIUA AL, S A8l R &7 package(version
3.03)2 o] &3dto] 9 e T7te] BARAS AAE o A 7+ G0 A
(p<0.05)S ANOVA ¥4 % Duncan’s multiple range test(1955)% o] &3}o] 7
S skt
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Zhastel A FFEel mE H&7] AFAdEA <A =g ol wgFe] FA
W ALE AHE e AlEEE XA A3 Table 87 2tk v §7] A g edA
AY T F FAES 217 43.3316.17 kg, 39.18+4.93 kg, 42.92+7.25 kg 1d] L
50.33+7.15 kg olew, 99 FAFES 27 046004 kg, 042+0.04 kg,
0.45+0.05 kg 281 053+0.03 kg ©& 3500 kcal/kg o] t& A Eol
nje] folHor e AES BATH(p<0.05). ol (20193 Choi 5(2015)9]
Aol HK7] ARG & AYYT B ndFTolA FA & =dtkes 4
o} A}, T3 Jeong 5(2010)¥ Han 5(1988)0] X irdk 3¢ L iFoll A
Hl&71o] ey, ek Alggo] Al H[&7] AFo] Fhdthe Baue
Abstl 2™, Choi 5(2008)0] H.argh Azl S Aol 4] Aaete fAatetqitt. &t
A9k Suarez-Belloch -5 (2013)0] H]& %7]9] 3YuzFE ol AnoqA] G5 A
AR1Atol 7t YAl Fdrhe B AwrE vk AEH A ARHHAES
7zt 2.13+0.06 kg, 2.11£0.04 kg, 2.13+0.03 kg, 2.12+0.02 kg &= F9 <l o]
= yehbA] k7] wEo] Az Qo] 3300 keal/kg, 3,400 kecal/k

o
lo

L

(1)}

4
M
9,
>

SelH oz wolAt o]t 20197 Choi 5201519 AN LR 2
Folde Wl vish AGFAR FoIA AmEEO] AsEvks Astst X
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Table 6. Effects of digestible energy levels on growth performance in
finishing Jeju native pig hybrids

Digestible energy, kcal/kg

Item
3,200 3,300 3,400 3,500

Initial B.W.(kg) 56.17+9.15" 56.08+5.88 05.75%6.89 0b.75%7.82
Final B.W.(kg) 99.50£11.41*  94.91+6.73"  98.67+10.06" 106.08+13.79"

Total weight
ol weig 43334617  39.18+4.93°  4292:725"  50.33+7.15°

gain(kg)
ADG"(kg) 0.46+0.04% 0.42+0.04° 0.45+0.05" 0.53+0.03"
ADFI?(kg) 2.13+0.06 2.11+0.04 2.13+0.03 2.12+0.02
Feed:Gain(%) 4.18%+0.33 4.57%40.42 4.27%40.52 3.59°+0.20

U ADG, average daily gain; ?ADFI, average daily feed intake.

* Mean+S-D.

& b Means with different superscript letters in the same lines are significantly
different (p<0.05)
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2) v+ =454

7hAst Ay A Fel WE HS=9 =AEA ] tiste] Table 99 HERWH U
th 2104 "ol dE =85 Fstol §47] ofF AF7|Ztol AAW H]F 7] A
3,200kcal/kg, 3,300kcal/kg, 3,400 kcal/kgell H]al] AT o] w2 7[Ahsfo YA
=92 3500 kcal/kgell Al Z+ZF 106.08+13.79 kg, 74.17+9.86 kgl 2 ThE A 2] -9
Hlal FoA oz w2 FAE5 Uevde s F9 & F AAJAFH(p<0.05). =A&
A= 2 A Fe4 Aozt UEtdA skr o213k A= Jeong T

ARl zkol 7k YElYA] ekekth. s uE Zbzb 13.67+4.29, 12.92+2.23, 15.17+4.36,
15924269 mm ©. = 3300 kcal/’kg A 2l7& A 2lg Y =] 3,200 keal/kg, 3,400
kcal/kg, 3,500 kcal/kgoll Al 7}Aas} oy A 0] S7gel we SAW T4 =
g FAYAE FAE HERST. o= Hill 5(2003)% Noblet and Van
Milgen(2013)¢] HaLgh H]F 7] oA HFHelA, dide dA FerpAT =
Ay oo qUA = Aoz HAFErheE ®ael 4(2019)2 Choi 5 (2015)
o AQYFFRT YT TAG FA FeHom Aot Uit A
A2 7 =A ety #elde] dEtdA = &3
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Al zF EF
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Table 7. Effect of digestible energy level on Carcass traits in finishing Jeju

native pig hybrids

I Digestible energy, kcal/kg
em
3,200 3,300 3,400 3,500
Live weight(kg) 99.50+11.41%  9491+6.73>  98.67+10.06°> 106.08+13.79°
Carcass weight(kg) 69.83+8.16" 64.36+6.12" 69.67+7.90° 74.17+9.86°
Dressing percent(%) 70.20+£2.51 68.04=1.80 70.66£1.45 69.96+1.65
Backfat thickness(mm)  13.67+4.29 12.92£2.23 15.17+4.36 15.92+2.69
* Mean+S-D.

& b Means with different superscript letters in the same lines are significantly

different (p<0.05)
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shakoll A 914 xFol7F YEFYA] &9kt o] Suarez-Belloch 5(2013)¢] A w]
T3l wWE HS $7] SAle AUk Rl o o]zl gl

:‘,:
= Bt dX3H, Choi 5(2015)9 $& AdFFoAe §4 4 ZAyow

FM2 Jung 5(2010), Seo 5(2015)°] Rudd A|FA S X<} A= o]~

wFEAA e Aot Ak #hs dEhE A%E YERUT Park 5(2009) 0]
Bugddd Ao Atg Fo] AFelA nls=9 T4 ANE(CIE a*x) 6.930] M
al =2 #S dEhdiAar, In(2012)e] Hl gk 3P E(LYD) 2 = A = A <
M E(CIE ax) HlauolA 3Yw g% 643+1.30, A=l % 10442272 B a3t
W& fFAreE 235 dERch =8 71(2017)0] Rad YxY, YLxY, YLxD,
YLxL #FF9 A% 629, 558, 520, 585 o H3] =& AxE Yeygld. o
28 Ay A SR} B AN FAE AFAASHARGFFIH] HAw
= fAE s e tE 9
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Ao A = F94 Aozt yEuA @ken, Ba#It pHZE 3300
kcal/kg, 3,400 kcal/kg A&7 oA =4 YEFSLTHp<0.05). Seo 5(2015)°] A5
A Sef A o Ao go]s wghEolA B Jd el A3 gyt AolE o
gl o3 Ay =5 § B4R Apold oA yEhd AR AR
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Table 8. Effect of energy level on the meat quality of the loin in finishing

Jeju native pig hybrids

Digestible energy, kcal/kg

Item
3,200 3,300 3,400 3,500
General components
Collagen(%6) 1.01+£0.04 1.99+0.04 1.00+£0.04 1.01+0.03
Fat(%) 2.56+1.48 2.77+£2.00 2.90+£0.98 2.06+1.02
Moisture(%) 73.50£1.23 73.77£1.04 73.15+£0.69 74.02+1.26
Protein(%6) 23.55+0.86 23.61£1.25 23.84+0.54 23.74+0.89
CIE
L 49.14+2.57* 50.11+2.88 49.23+2.12 48.48+2.52
ax 10.10£1.82 10.02+2.52 11.00+2.42 9.99+1.45
b= 4.40+1.31 4.17+1.54 4.49+1.41 3.92+1.29
Physical properties
Cooking loss(%)  32.41£2.00 31.74£2.25 30.50+2.13 31.35+2.13
WHC(%) 59.20+2.04"  59.81+1.93*  59.25+158" = 57.89+1.81"
pH 5.59+0.10P 5.70+0.08% 5.63+0.06% 5.64+0.06%
Gumminess(kgf) 3.34%1.00 3.34%1.00 3.34%1.00 3.47+0.83
* Mean=S-D.
a, b

significantly different (p<0.05)

Means with different superscript letters
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Table 9. Comparison of fatty acid composition of the loin in finishing Jeju

native pig hybrids

Digestible energy, kcal/kg

Item
3,200 3,300 3,400 3,500
Myristic *
acid(C14:0) 1.25+0.14 1.26£0.08 1.22+0.07 1.28+0.07
Palmitic
acid(C16:0) 24.14+1.55 24.68+1.04 24.65+0.50 24.25+1.13
Palmitoleic
acid(C16:In7) 2.81+0.51 2.50+0.18 2.61+0.20 2.76+0.54
Stearic
acid(C18:0) 13.89+1.37 14.87+1.22 14.44+0.98 14.39+1.67
Oleic
acid(C18:1n9) 45.24+2.21 44.15+0.79 45.56+1.03 45.40£2.21
Linoleic
acid(C18:2n6) 10.52+1.65 10.44+2.08 9.43+0.95 9.74+0.93
y-Linoleic
2cid(C18:3n6) 0.07+0.01 0.07+0.02 0.06+0.01 0.07+0.02
Linolenic
acid(C18:3n3) 0.54+0.10 0.55£0.12 0.46+0.08 0.46+0.07
Eicosenoic
acid(C20:1n9) 1.12£0.07 1.07£0.09 1.17+£0.12 1.09+£0.11
Arachidonic
2cid(C20:4n6) 0.43+0.17 0.42+0.13 0.40+0.21 0.55+0.28
Total 100 100 100 100
Saturated
fatty acid 39.28+2.73 40.81£2.11 40.31+1.14 39.92+2.59
(SFA)
Unsaturated
fatty acid 60.72£2.73 59.20£2.11 59.69+1.14 60.08£2.59
(USFA)
Mono— 49.17+2.49 47.72+0.85 49.33+1.07 49.26+2.75
Poly- 11.55+1.81 11.48+2.27 10.36£1.04 10.82+0.96
* Mean=S-D.
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1. ABSTRACT

This study is investigation of growth and meat quality according to the
lysine level, 36 heads of 155 days of Jeju native black pig x Landrace
hybrids with an average body weight of 85 kg were disclosed and tested for
45 days until 200 days of age. Feeding of the blended feed was divided into
1.0%, 0.8% and 0.6% with 3 treatments, respectively, according to the level of
lysine. The plasticization energy and crude protein levels were 3,200 kcal / kg
and 15%. Twelve heads per treatment were placed at three heads per pig,
and the feed method was autonomous and unlimited feed and water during
the trial. As a result of the growth characteristics, the lysine 0.8% treatment
showed 24.06£3.92 kg and 0.53+0.08 kg in growth and daily gain, but there
was no significant difference among the treatments. There was also no
significant difference in the conductor properties. The 0.6% treatment with
low lysine level tended to thicken the back fat thickness. In meat quality,
when the lysine level was lowered to 1%, 0.8%, and 0.6%, the fat content in
the sirloin was 5.21+£0.84%, 6.05+0.79%, 7.23+0.79%. The results of physical
properties showed a significant decrease in cookinging loss and shear force
when the content of lysine 1% to lysine 0.6%6 was decreased. This is thought
to be influenced by muscle fat content in meat quality. The lysine levels

treatments 0.6% can be suitable for finishing Jeju native black pig hybrids.
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Table 10. Composition of the experimental diets(lysine) in finishing Jeju
native pig hybrids.

Lysine levels(%)

Item
1 0.8 0.6
Ingredients, %

Corn 51.00 51.00 51.00
Soybean Hull 13.00 13.00 9.00
W Bran(Imp) 12.50 12.50 17.50
Soybean meal 16.00 16.00 14.00

Molasses 4.90 5.00 6.00
Limestone 1.10 1.10 1.10
Salt 0.30 0.30 0.30
Vitamin-Mineral 0.30 0.30 0.30
premix
Lysine 0.10 0.00 0.00

TCP 0.60 0.60 0.60
Methionine-50 0.20 0.20 0.20

Total 100 100 100

Chemical composition
DE, Kcal/kg 3,200.00 3,200.00 3,200.00
Ca, % 0.70 0.70 0.70
P, % 0.43 0.43 0.43
Crude protein, % 15.00 15.00 15.00
Lysine, % 1.00 0.80 0.60

UPremix composition : 1 kg contains vitamin A - 2,000,000 IU; vitamin
D3 - 400,000 IU; vitamin E - 250 IU; vitamin K3 - 100 mg; vitamin Bl
- 97 mg; vitamin B2 - 300 mg; vitamin B3 - 2,000mg; vitamin B6 -
200 mg; d-Biotin - 20mg; vitamin - B9 200mg; vitamin - B12 1.2 mg;
choline chloride - 25,000mg; mineral chelates: Calcium Pantothenate -
1,000mg; Mn - 12,000 mg; Zn - 15000mg; Fe - 4,000 mg; I - 250mg;
Co - 100 mg; Mg - 2,0000 mg
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Abgste] 2w B BdsHA AsE AAT ds Ady SA7

(Warner-Bratzler shear force meter, G-R Elec. Mfg. Co., USA)Z =43} t}.
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¥ Zo]H S MeantS.D.2 YU, FA AHzE= R FA package(version
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Table 11. Effects of lysine levels on growth performance
native pig hybrids

in finishing Jeju

Lysine levels

ftem 1% 0.8% 0.6%
Tnitial B.W.(kg) 86.05+10.35+ 86.33£7.05 86.00£8.77
Final B.W.(kg) 106.11£12.71 110.89:9.66 104.61£9.04
Total weight gain(kg)  22.67+5.93 24.06+3.92 21.67+2.92
ADGV(kg) 0.456+0.42 0.534£0.08 0.413+0.12
ADFI? (kg) 2.13+0.56 2.3240.20 9.40+0.33
Feed:Gain(%) 467+1.41 4.20+0.64 4724195

YADG, average daily gain; ?ADFI, average daily feed intake.

* MeanzS-D.

,42,



2) H] S E9] Lysine 54 %4

J|m
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AFA A A x B = o] 2~ wFF 2] B F7] lysine T+ EAEAS Table 12
of YEeMAT. Lysine 1%, 0.8%, 0.6% Az F9 ZA&S 70.33£2.74,
70.38+1.61, 70.93+2.67%= A Atol= YERUA] ZUTh Lysine FF0] @
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Table 12. Effect of lysine levels on Carcass traits in growing Jeju native
pig hybrids

Lysine levels

ftem 1% 0.8% 0.6%
Live weight (kg) 1061121271°  110.899.66 104.6129.04
Carcass weight (kg) 744447778 78 11+7.67 74224716
Dressing percent (%)  70.33+2.74 70.38+1.61 70.93+2.67
Backfat thicness (mm)  12.50+1.31 12.56+2.76 13.02+1.91
* MeanS-D.
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AFA e s A x A =do] 2~ wFFe H57] Lysine & FHE5AS Table
139 YEFATE Lysine F°°] 1%, 0.8%, 06%= 3$FaFo] vtold o] F4 U
A ek ke 5.21+0.84%, 6.05+0.79%, 7.23+0.79% = GX|7} HAAFH o2 FolX| &=
A3Fs yebloh A lysined A @A AR wo] Al WA (intramuscular
fat) $rFo]l fFYHdo=m Frbskthal Hal(Castell &, 1994; Kerr &, 1995;
Cisneros 5, 1996; Witte 5, 2000; Donato %5; 2006; Park %, 2006)E°] <t}
2 AFoNE FYAS YEA] ke Lysine 1% Xttt Lysine 0.6%
From gostde W ZWA o] =& FAE KBl Aot FASIH

T3 Kim $(1995)0] ®H.a3 DE 3,150 kcal/kg F=olA] Lysine %S 717}
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o
of AEFel= Aol7t glthe Bueh fAlekth Ak (ax) E3 10.99+0.61,
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Table 13. Effect of lysine levels on the general components of the loin in
finishing Jeju native pig hybrids

Lysine levels

Item
1% 0.8% 0.6%
General components
Ash(%) 1.01£0.02 1.00+0.02 0.98+0.02
Fat(%) 5.21+£0.84 6.05£0.79 7.23+0.79
Moisture(%) 22.58+0.34 22.40+0.32 22.04+0.32
Protein(%6) 72.72+0.61 72.24+0.58 71.36+0.58
CIE
L 55.14+0.84 56.92+0.79 55.29+0.79
ax 10.99+0.61 11.87+0.58 12.04+0.58
b 6.34£0.52 6.71+0.49 6.68+0.49
Physical properties
Cooking loss(%6) 29.80+0.59? 28.61+0.56% 27.40+0.56"
WHC(%) 60.74+0.46 59.89+0.43 60.57+0.43
pH 5.68+0.04 5.71£0.04 5.79+0.04
Gumminess (kgf) 2.55+0.10° 2.37+0.09™ 2.25+0.09"
* Mean=S-D

& b Means with different superscript letters in the same lines are

significantly different (p<0.05)
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Table 14. Comparison of fatty acid composition of the Iysine level in

finishing Jeju native pig hybrids (%)

Lysine levels

Item
1% 0.8% 0.6%
Myristic
acid(C14:0) 1.67£0.04 1.64+0.04 1.71£0.04
Palmitic b b )
acid(C16:0) 25.40+0.35 25.70£0.35 26.53+0.35
Palmitoleic
acid(C16:1n7) 2:39+0.18 2.74x0.18 2.60+0.18
Stearic
acid(C18:0) 10.85+0.34 11.12+0.34 11.20+0.34
Oleic
Linoleic
acid(C18:2n6) 10.47+0.70 10.41+0.70 9.12+0.70
y-Linoleic
acid(C18:3n6) 0.03+0.01 0.03+0.01 0.03+0.01
Linolenic
acid(C18:3n3) 0.33+0.02 0.36+0.02 0.34+0.02
Eicosenoic
acid(C20:In9) 0.66+0.04 0.6920.04 0.75+0.04
Arachidonic
acid(C20:4n6) 0.23+0.02 0.26+0.02 0.26+0.02
Saturated
) 37.93£0.61 38.45%0.61 39.44+0.61
fatty acid(SFA)
Unsaturated
) 62.07£0.61 61.55%0.61 60.56+0.61
fatty acid(USFA)
Mono— 51.01+£0.66 50.49+0.66 50.81+£0.66
Poly— 11.06+0.71 11.06+0.71 9.76+0.71
* MeantS-D

a4 b Means with different superscript letters in the same lines are

significantly different (p<0.05)
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