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1 ( )

Table 1  Composition and nutrient levels of the
basal diet (DM basis) %
Ttems Content
Ingredients
Fish meal" 60.00
Wheat flour 22.95
Soybean meal 5.00
Fish oil 4.50
Soybean lecithin 2.00
Ca(H,PO,), 0.50
Choline chloride 0.30
Vitamin premix” 2.00
Mineral premix” 2.00
Calcium propionate 0.10
Ethoxy quinolilne 0.05
Composite attranct”’ 0.50
Y, 0O, 0.10
Total 100.00
Nutrient levels”
GE/(M]/kg) 20.22
CPp 49.83
EE 13.82
v ( ). Fish

meal obtained from Qihao Bio-Tech Co., Ltd. (Shandong,
China).

2 The vitamin premix
provided the following per kg of the diet: VB, 0. 025 g, VB,
0.045 g, VB, 0.020 g, VB, 0.010 g, VK; 0.010 g»  ino-
sitol 0.800 g, calcium pantothenate 0.060 g, ni-
acin acid 0.200 g, folic acid 0.020 g, biotin
0.060 g, VA 16 000 IU, VD, 2 500 IU, VE 0.240 g, VC

2.000 g,

3)

microcrystalline cellulose 16.473 g,

The mineral premix
provided the following per kg of the diet: MgSO, + 7H,O
1.200 g, CuSO, + 5H,0O 0.010 g, FeSO, « H,O 0.080 g,
ZnS0, + H,0 0.050 g,CoCl, (1%) 0.050 g, Ca(10;),(1%)
0.060 g, Na,SeO; (1%) 0.020 g,
18.485 g,

4)

zeolite powder

Composition of composite attractant:

lycine — DMPT : glycine *

alanine 15— inosine 5-phosphate=4:2:2:1:1,
> . Nutrient levels were measured

values.

1.4

5h o
2 R (1:10 000)
s 3 cm
. 10 mL . —20 C
o 2 )
2 1 ,
1.5
, 105 C
. 550 C .
) ?YZ()3
, L—8900
( )
(CGM,CGM, CGM;)
[19—20]

ADC=100X (1—M,/M);
ADC;=100X[1—(N;/Ng) X (M;/ M) 1;
ADC;=[ADC, X (0.7X N,+0.3X N;) —0.7 X
N, X ADC,)]/(0.3X N,

: ADC ( )
(%) M, (
) Y. 0, (%) 5 M;
Y. 0, (%) 3 ADC, (
) (%) 5 Ny
( )
% (J/mg) ; Ny
%) (J/mg) ; ADC,
(CGM.CGM; CGMp)
(%) 3 ADC,
(%) ADC,
(%) N,
%) (J/mg) ; N;
(CGM, CGMy CGMp)
(%) (J/mg) .
1.6
SPSS 17.0
(one-way ANOVA), (P<<
0.05), Turky’s ,

+
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3
2 48.41% ~ 67.
3 67%. 3
2 o
3 o 3 )
25.99% ~43.34%.,  CGMy
9CGMR ’ CGM]{ ’ ’
CGM (P<0.05), CGM 78.98%, CGMg CGM (P <C0.05);
17.35%; 7CGME CGME N
CGM(P<0.05), CGM 9.53%. CGM(P<20.05), CGMy  CGMg
3 CGM 19.26%.4.29%.,
48.62% ~ 60. 3
72%. , CGM,, 35.07% ~52.34%.
s CGMg CGM (P<C0.05), ,CGMy ’ CGMg
CGM 12.10% ; , CGMg CGM (P<C0.05), CGM
CGM(P<C0.05), CGM  17.27%; ,CGMg
4.37%. CGM(P<0.05), CGM 12.25%.,
2
Table 2 Apparent digestibility coefficients of nutrients in tested protein sources (n=3) %
Tested protein sources
Ttems CGM CGMy CGMg
DM 25.994+0.65°¢ 43.34+2.31° 33.814+0.71"
CP 48.62+1.16° 60.7240.39" 52.994+0.73"
GE 35.07£0.31°¢ 52.34+0.20° 47.324+0.55"
Essential amino acids
Thr 37.32+0.16° 63.9540.14¢ 50.08+0.31"
Val 42.91£0.15° 66.2940.08° 51.1940.23"
Arg 47.49+0.42° 75.7940.24¢ 59.03+0.35"
Leu 54.3640.53" 63.28+0.03° 48.01+0.06"
Phe 51.59+0.23" 66.9140.25" 51.8940.14°
Ile 49.654+0.32" 63.9340.75°¢ 37.69+0.01°
Lys 37.174£0.41° 78.97+0.33° 30.3240.29°
His 54.1340.40° 65.01+0.31" 52.6440.34"
Met 69.43+0.32° 60.00£0.33" 47.67+0.30°
Non-essential amino acids
Asp 32.6140.12° 64.4140.29°¢ 51.154+0.41"
Ser 47.35£0.17° 67.9040.59¢ 60.1940.17"
Cys 40.86+0.34" 66.484+0.54¢ 51.14+0.22"
Tyr 49.61+0.87° 73.22+0.38° 55.21+0.52"
Glu 41.59+0.15" 65.8640.26¢ 54.6840.31"
Gly 56.22+0.11° 81.0940.45" 56.34+0.31°
Ala 53.58+0.17° 66.8140.83" 52.36+0.54"
TAA 48.41+0.54°¢ 67.6740.88" 52.801+0.86"
(P<C0.05),

Values in the same row with different small letter superscripts indicated significant difference (P<C0.05).
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Nutrient Apparent Digestibility Coefficients of Corn Gluten
Meal for Juvenile Turbot (Scophthalmus maximus L.) and Effects of
Adding Bile Acid and Enzyme Preparation on Them

TIAN Ying HE Gen® ZHOU Huihui WANG Xuan MAI Kangsen
(The Key Laboratory of Aquaculture Nutrition and Feed , Ministry of Agriculture, Ocean University of
China s Qingdao 266003, China)

Abstract. This experiment was conducted to determine the apparent digestibility coefficients (ADCs) of dry
matter (DM), crude protein (CP), amino acid (AA) and gross energy (GE) of corn gluten meal, and the
effects of adding bile acid (purity>>30%) and enzyme preparation [ compound enzyme which was composed
of neutral protease (1 X10° U/g) and papain (4 X 10> U/g), and the activity ratio of them was 2:1] on
ADCs of nutrients in corn gluten meal. A basal diet was prepared firstly. and then the test diets were pre-
pared which contained 70 % basal diet and 30% test feed ingredients [ untreated corn gluten meal (CGM) ,
corn gluten meal supplemented with bile acid (CGMjy), and corn gluten meal supplemented with enzyme
preparation (CGMg) J. All diets were added 0.1% yttrium trioxide as an exogenous indicator. Juvenile tur-
bot with the average body weight of (13.004-0.01) g were randomly divided into 4 groups with 3 replicates
in each group and 40 fish in each replicate. The fish in different group were fed with the corresponding diet,
and fecal samples were collected with the method of squeezing the hindgut after 2 weeks. The feeding period
was 10 weeks. The results showed that the ADCs of DM, CP, total AA and GE of three protein sources
were 25.99% to 43.34 %, 48.62% t060.72%, 48.41% t067.67%, and 35.07% to 52.34 % , respectively.
The ADC of total AA of each protein source presented the similar tendency with the ADC of CP. CGM,
showed the highest ADCs of all nutrients for juvenile turbot, which were significantly higher than those of
CGM and CGMg (P<C0.05), and the ADCs of DM, CP, total AA and GE of CGM; were increased by 17.
35%., 12.10%, 19.26% and 17.27%, respectively, compared with CGM; the ADCs of all nutrients of
CGM for juvenile turbot were also improved, the ADCs of DM, CP, total AA and GE of CGM; were in-
creased by 9.53%, 4.37%, 4.29% and 12.25% , respectively, compared with CGM, and the effects were
significant ( P<C0.05). The results indicate that adding bile acid and enzyme preparation all contribute to the
improvement of ADCs of nutrients of corn gluten meal for juvenile turbot.[ Chinese Journal of Animal Nu-
trition, 2017, 29(9) :3211-3219 ]

Key words: juvenile turbot; corn gluten meal; bile acid; enzyme preparation; apparent digestibility coeffi

cient
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