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Effect of Dietary Crude Protein and Amino Acid Contents on Growth Performance
and Carcass Characteristics in Korean Native Ducks

Hyung Joo Kwon, Yun Kyung Choo, Sung Tack Oh, Hak Kyu Kim', Chang Won Kang and Byoung Ki An'
Department of Animal Science and Technology, Konkuk University, Seoul 143-701, Korea
'Poultry Science Division, National Institute of Animal Science, RDA, Seonghwan 330-801, Korea

ABSTRACT This study was undertaken to assess dietary crude protein (CP) and amino acid (AA) concentrations for growth
performance and carcass characteristics in Korean native ducks. In a 2 x 3 factorial arrangement, 1-d-old Korean native male
ducks were allotted to 6 dietary treatments in a completely randomized design. Experimental diets contained 23 or 21% CP
with 1.31/1.09, 1.21/1.00, 1.11/0.91 and 1.11/0.91, 1.02/0.83, 0.92/0.75 AA (Lysine/Total sulfur amino acid, Lysine/TSAA),
respectively, from 0 to 3 wk of age. From 4 to 8 wk of age, experimental diets had 19 or 17% of diet; each contained 1.00/
0.79, 0.94/0.75, 0.88/0.71 and 0.88/0.71, 0.82/0.67, 0.76/0.63 AA (Lysine/TSAA), respectively. Each dietary treatment has 6
replicates and feed and water were provided ad libitum. Body weight (BW), feed intake and uniformity were measured at
3 wk and 8 wk and carcass characteristics were evaluated at 8 wk of age. As CP increased from 21 to 23%, the BW and
BW gain significantly increased (P<0.05) during 0 to 3 wk of age. From 4 to 8 wk of age, BW, feed intake, BW gain, feed
conversion rations (FCR) and uniformity were not different (P>0.05) between treatments. Carcass yield and relative weights
of liver, spleen, right breast and leg per 100 of BW were not different (P>0.05) between treatments. The meat color, shear
force value, cooking loss and pH were not affected by dietary treatments (P<0.05). Korean native ducks require relatively
low levels of dietary CP and AA for late growth and carcass yield due to low daily weight gain. This suggests the possible
differences in CP and AA needs between Korean native ducks and commercial breeds from foreign breeding companies,
especially late growth stage.

(Key words : crude protein levels, dietary amino acids, growth performance, carcass characteristics, Korean native ducks)
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Table 1. Composition of experimental diets for starter period(0 to 3 wk)

Crude protein(%) 23 23 23 20 20 20
Amino acid(Lysine/TSAA) 1.31/1.09 1.21/1.00 1.11/0.91 1.11/0.91 1.02/0.83 0.92/0.75
Ingredient

Corn 43.20 40.42 40.19 49.63 50.86 48.51
Wheat 12.00 12.00 12.00 12.00 12.00 12.00
SBM 28.96 25.65 26.54 20.00 20.00 20.00
Wheat bran - 3.00 3.00 2.15 1.17 3.00
Corn gluten meal 5.06 6.50 6.50 4.60 4.94 5.05
Canola meal 3.12 4.46 3.99 5.00 5.00 5.00
Soybean oil 3.32 3.84 3.89 2.38 1.97 2.59
Poultry vitamin mix' 0.10 0.10 0.10 0.10 0.10 0.10
Syn-Lysine(78%) 0.25 0.17 0.03 0.24 0.13 -
DCP 1.76 1.72 1.72 1.75 1.76 1.74
Methionine(98%) 0.29 0.17 0.08 0.15 0.07 -
Limestone 0.99 1.02 1.02 1.03 1.03 1.04
Choline(50%) - - - 0.02 0.02 0.02
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Poultry mineral mix* 0.15 0.15 0.15 0.15 0.15 0.15
Pellet-binder 0.50 0.50 0.50 0.50 0.50 0.50

Calculate values

ME(kcal/kg of diet) 3,000 3,000 3,000 3,000 3,000 3,000

CP(%) 23.00 23.00 23.00 20.00 20.00 20.00
Ca(%) 0.90 0.90 0.90 0.90 0.90 0.90
Available P(%) 0.42 0.42 0.42 0.42 0.42 0.42
Lysine(%) 1.31 1.21 1.11 1.11 1.02 0.92
Methionie(%) 0.68 0.58 0.49 0.51 0.44 0.37
Cystine + methionine(%) 1.09 1.00 0.91 0.91 0.83 0.75

! Vitamin mixture provided the following nutrients per kg : vitamin A, 14,000 IU; vitamin Ds, 3,000 IU; vitamin E, 40 IU; vitamin Kj,
24 mg; vitamin B;, 12 mg; vitamin B, 5 mg; vitamin Bg, 3 mg; vitamin By, 0.02 mg; biotin, 0.07 mg; pantothenic acid, 10 mg; folic
acid, 5 mg; nicotinic acid, 40 mg.

2 Mineral mixture provided the following nutrients per kg: Fe, 720 mg; Zn, 900 mg; Mn, 1,080 mg; Co, 3.6 mg; Cu, 75 mg; Se, 180
mg; I, 15 mg

AL 7193 A 85 A2 3083 Azl F, 4. A4 24
A5 Als AFH71(37 11 mm)E 24 sﬂr HestA # B A% A Aol AIF= SAS(SAS, 2004)2] GLM option
3] blade set(Warner-Bratzler blade)”} 2 Texture Ana- < Two-way ANOVA2] HE|ES o]&3fe] P<0.052] 4=l
lyser(TA-XT2i, Stable Micro Systems, England)% o] &-5}o] /\1 ol A et e 9 oln|iAt S F

=333t 29l (main effect) 0.2 3}, = Q91 7to] 235 2-E(interac-



354 Y% 5 AR WA B it o] EFodel 443 B4l 54 M 9%

Table 2. Composition of experimental diets for finisher period(4 to 8 wk)

Crude protein(%) 19 19 19 17 17 17
Amino acid(Lysine/TSAA) 1.00/0.79 0.94/0.75 0.88/0.71 0.88/0.71 0.82/0.67 0.76/0.63
Ingredient

Comn 51.63 50.90 50.77 53.49 53.21 51.24
Wheat 12.00 12.00 12.00 12.00 12.00 12.00
SBM 20.11 17.17 19.77 14.11 14.71 17.63
Wheat bran 1.30 2.52 3.00 5.00 5.50 6.00
Corn gluten meal 3.35 4.56 442 4.61 5.08 4.06
Canola meal 4.70 6.04 3.30 2.62 1.25 -
Soybean oil 3.00 3.00 3.00 3.00 3.00 3.76
Poultry vitamin mix' 0.10 0.10 0.10 0.10 0.10 0.10
Syn-Lysine(78%) - 0.01 0.01 - 0.01 -
DCP 1.63 1.69 1.69 1.70 1.69 1.70
Methionine(98%) 0.04 0.05 0.05 0.04 0.05 0.06
Limestone 1.10 1.07 1.05 1.08 1.07 1.05
Choline(50%) 0.01 0.02 0.01 0.02 0.01 0.01
Salt 0.30 0.29 0.30 0.30 0.30 0.30
Poultry mineral mix* 0.15 0.15 0.15 0.15 0.15 0.15
ACE-feldmin - - - 1.07 1.24 1.45
Pellet-binder 0.50 2.00 2.00 0.41 - -

Calculate values

ME(kcal/kg of diet) 3,050 3,050 3,050 3,050 3,050 3,050

CP(%) 19.00 19.00 19.00 17.00 17.00 17.00
Ca(%) 0.90 0.90 0.90 0.90 0.90 0.90
Available P(%) 0.35 0.35 0.35 0.35 0.35 0.35
Lysine(%) 1.00 0.94 0.88 0.88 0.82 0.76
Methionie(%) 0.42 0.38 0.35 0.38 0.34 0.31
Cystine + methionine, % 0.79 0.75 0.71 0.71 0.67 0.63

! Vitamin mixture provided the following nutrients per kg : vitamin A, 14,000 IU; vitamin Ds, 3,000 IU; vitamin E, 40 IU; vitamin Kj,
24 mg; vitamin By, 12 mg; vitamin B,, 5 mg; vitamin Be, 3 mg; vitamin By,, 0.02 mg; biotin, 0.07 mg; pantothenic acid, 10 mg; folic
acid, 5 mg; nicotinic acid, 40 mg.

2 Mineral mixture provided the following nutrients per kg: Fe, 720 mg; Zn, 900 mg; Mn, 1,080 mg; Co, 3.6 mg; Cu, 75 mg; Se,
180 mg; I, 15 mg.
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Table 3. Growth performance and uniformity of Korean native ducks fed diets with varying levels of crude protein and amino

acids during 0 to 3 wk'
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Lys/TSAA(%) BW(g/bird) Feed intake - BW gain FCR(Feed/gain) Uniformity(%)
(g/d/bird)

CP(%)
1.31/1.09 1,104.67 92.01 49.97 1.84 81.7
23 1.21/1.00 1,101.42 91.44 49.81 1.84 78.1
1.11/0.91 1,080.69 89.51 48.82 1.84 72.9
1.11/0.91 1,062.66 89.06 47.96 1.85 733
20 1.02/0.83 1,065.22 89.61 48.08 1.86 72.4
0.92/0.75 1,032.40 89.94 46.52 1.94 82.7
SEM? 21.83 2.45 1.04 0.03 0.06

Probability

CP 0.03 0.48 0.03 0.13 0.76
Lys/TSAA 0.36 0.93 0.36 0.47 0.88
CP x Lys/TSAA 0.96 0.77 0.96 0.39 0.22

! Each least squares means represents 6 pens with 15 ducks per
2 SEM : Standard error of the means.

pen.
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Table 4. Growth performance and uniformity of Korean native male ducks fed diets with varying levels of crude protein and amino

acids during 4 to 8 wk'

Feed intake BW gain

Lys/TSAA(%) BW(g/bird) (@dbird) FCR(Feed/gain) Uniformity(%)

CP(%)
1.00/0.79 2,820.59 203.38 49.73 4.09 76.8
19 0.94/0.75 2,795.89 204.11 49.08 4.17 71.5
0.88/0.71 2,794.68 201.71 49.05 4.12 73.0
0.88/0.71 2,820.28 205.75 49.75 4.14 70.3
17 0.82/0.67 2,813.24 206.53 49.57 4.18 72.6
0.76/0.63 2,778.86 199.31 48.59 4.10 73.2
SEM? 40.39 4.51 1.13 0.10 0.09

Probability

CP 0.99 0.83 0.98 0.85 0.82
Lys/TSAA 0.71 0.53 0.72 0.81 0.99
CP x Lys/TSAA 0.92 0.83 0.92 0.96 0.90

' Each least squares means represents 6 pens with 15 ducks per pen.

2 SEM : Standard error of the means.
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Table 5. Carcass yield and major component parts of Korean native ducks fed diets with varying levels of crude protein and amino
acids during 4 to 8 wk'

Lys/TSAA(%) CEEE/CSSS Liver Spleen(g/loog B\I;/l)ght breast Right leg
CP(%)

1.00/0.79 66.8 1.96 0.05 5.50 5.05

19 0.94/0.75 66.8 2.02 0.06 5.48 5.06
0.88/0.71 67.5 1.95 0.06 5.60 5.13

0.88/0.71 67.4 1.92 0.06 5.73 5.05

17 0.82/0.67 68.6 1.87 0.05 5.88 5.46
0.76/0.63 68.7 1.84 0.05 5.69 5.21

SEM? 0.01 0.08 0.004 0.15 0.15

Probability

CP 0.08 0.16 0.14 0.06 0.21
Lys/TSAA 0.47 0.81 0.69 0.91 0.40

CP x Lys/TSAA 0.78 0.77 0.40 0.61 0.41

! Each least squares means represents 6 observations.
2 SEM : Standard error of the means.

Table 6. Physico-chemical properties of breast meats collected from Korean native male ducks'

LysTTSAA(%) - Breast mea; *color(CIEz) — oH SheirN )force Cook(i;]g) loss

CP(%)
1.00/0.79 43.51 13.95 438 6.06 4.24 38.30
19 0.94/0.75 42.48 15.10 3.97 6.07 4.07 36.53
0.88/0.71 44.51 13.73 4.26 6.06 3.99 36.87
0.88/0.71 43.61 14.78 423 6.11 4.14 37.71
17 0.82/0.67 42.50 14.13 4.12 6.15 3.97 35.59
0.76/0.63 43.28 14.00 4.36 6.04 4.02 36.16
SEM’ 0.86 0.65 0.81 0.03 0.12 0.90

Probability

CP 0.60 0.93 0.97 0.13 0.56 0.31
Lys/TSAA 0.25 0.52 0.95 0.09 0.23 0.09
CP x Lys/TSAA 0.69 0.38 0.99 0.14 0.84 0.98

! Each least squares means represents 7 observations.
2 CIE : Commission Internationale de I’Eclairage; L = lightness, a* = redness, b* = yellowness
* SEM : Standard error of the means.
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