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Effects of seven feed ingredients on growth performance, and liver
and intestine histology of Lateolabrax japonicas
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ABSTRACT A digestive experiment was conducted on Japanese sea bass Lateolabrax ja-
ponicus weighing 301 2. 3g at 2342°C. Chromic oxide (Cr,;) was used as the inert indicator.
The apparent digestibility of dry matter, protein, lipid, energy, and amino acids in seven feed
ingredients (white meal, blood meal, shrimp meal, feather meal, double low rapeseed meal,

high-gluten flour, and rice bran) were determined. The test diets were composed of 70% refer-
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ence diet and 30% test ingredient. The results showed that the apparent digestibility of dry
matter was in the range of 98.71% ~41. 84%, among which the fish meal (98. 71%) was the
highest compared to the others. Digestible protein from these ingredients was in the range of
45.01% ~86. 86 % , comparatively, above 98% for fish meal and rice bran. The assimilation of
energy was the highest in the fish meal (95.24%) and the lowest in the shrimp meal
(65.54%). The liver histology has been affected by the diets containing blood meal, feather
meal, double low rapeseed meal, high-gluten flour, and rice bran after 70 days experiment. The
lesions occurred, including fatty degeneration and leukocyte of infiltration in the hepatic tissue,
and aquatic degeneration, etc. With blood meal, feather meal, and double low rapeseed meal re-
placements, pathological disruption of intestine was observed, characterized by sloughing of ep-
ithelium cell and increasing amounts of leukocytes in it.
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Table 1 Reference diet formulation and chemical composition

1A ¥ E B Ingredient fit kb Content (%) 158 E B Ingredient B . Content (%)
%  Fish meal 30 TYREIBEY  Mineral premix? 1
M Soybean meal 20 @4 Choline chloride 0.5
E4#  Peanut meal 20 #HEFE C Vitamin C 0.2
B2 Yeast 5 HEH  Crude protein 39.5
w¥  Wheat flour 15.3 HAER  Crude lipid 6.28
B A5 Ca(HPOy)» 2 K4 Ash 18. 82
i Fish oil 5 BBt Gross energy(MJ]/kg) 17.46
#AEEREY  Vitamin premix! 1

H L AEARREY (mg or g/kg FRD BRI E 25me; B E 45mg; SRR B B 20mg; 454 K Bi20. Img; 4 E Ky 10mg; JLBE 800mg;iZ B
60mg; MEFR 200mg; MR 20mg; AR 1. 20mg:; i AE R A 32mg: 454 FE D Smg; 4K E 120mg; K H 18. 67¢

F 2. KHERIE & ¥ (mg or g/kg 1akL) : BALH 2mg; BLILAT 0. 8mg; EALSS 50mg; BRBRIF 10mg; i BL £k 80mg; F BE 4 50mg; BLAEHET 200mg;
BERE S5 3 000mg; F LA 100mg; ik A K 15. 51g

Note: 1. Vitamin premix (mg or g/kg diet) : Thiamine 25mg, Riboflavin 45mg, Pyridoxine 20mg, Vitamin Bi: 0. 1mg, Menadione 10mg, Ino-
sitol 800mg,Pantothenate 60mg, Tocopherol acetate 200mg, Folic acid 20mg, Biotin 1. 2mg, Vitamin A 32mg. Vitamin D 5mg, Vitamin E 120 mg,

Wheat flour 18. 67g
Note:2: Mincral premix (mg or g/kg) diet; NaF 2mg, KI 0. 8mg, CoCl; « 6H;O 50mg, CuSO; + 510 10mg, FeSO, « 7H.0 80g, ZnSO,

« 7H, 0O 50mg, MnSQ, * 4H70 1200mg, Ca(H;PO4)2 « H20O 3 000g, NaCl 100g, Mordenzco 15. 51g
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Table 2 Chemical composition of the feed ingredients( %)

ek SRR Ko HEA g by HK5r
Ingredient Moisture Crude protein Crude lipid Crude ash

Fif¥;  White fish meal 6. 54 67,20 5. 30 19. 90
1fii%  Blood meal 5.25 84.10 0.59 7.22
UFBE  Shrimp meal 6.21 39. 50 1.22 31,00
FEH#  Feather meal 4.98 80. 30 1.01 9. 84
TAEFEHM  Double low rapeseed meal 5.81 39.20 1. 93 7.63
B High-gluten flour 13. 40 13.10 1.05 0.54
X BE  Rice bran 6. 83 11. 30 13. 45 8.93
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98. 711 %, B EFEH THEMFH(P<0.05), #Fitaxt SamMABANE N X WHELEBE, WA 98%LLE, X UK
AR . R 86. 86 %, Xt LK LB M A A S TE 62. 9496 ~71. 08% 2 [A] , Xt UF BT K 47.19% . BNt H
145 R ARy AU BE B BT AL 3R AE 90 % LA B, xF LAy L P By SR SEMI A KA B BE B R T Ak R AE 74 % U
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Plate T Histology appearance of liver from Japanese sea bass of different diets treatments
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1. Normal hepatic tissue of Japanese sea bass fed with white [ish meal; 2. The aquatic degeneration in liver of Japanese sca bass fed
with blood meal. hepatic tissue was focal necrosis, nucleus were atrophy or even dissolved. Red-cell has immunopathologic reaction; 3. The
liver of Japanese sea bass fed with feather meal. hepatic venous rupture caused liver tissues congestion., hepatic vascular proliferation and
fibrosis; 4. The liver of Japanese sea bass fed with double low rapeseed meal, the hepatic sinusoid and veins expendable, inflammatory in-
filtration. Red-cell has immunopathologic reaction; 5. The liver of Japanese sea bass fed with high-gluten flour. congestion and hemor-
rhage of the liver, lymphocyte infiltration of the liver sinusoids; 6. The liver of Japanese sca bass fed with rice bran, hepatic tissue was li-
poid degeneration. hepatic venous rupture cavsed liver 1issues congestion, hepatic vascular proliferation and fibrosis. 7. Normal hepatic tis-

suc of Japancse sea bass fed with shrimp meal. All bars=50pm
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Plate [ Histology appearance of intestine from Japanese sea bass of different diets treatment
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1. Normal intestine of Japanese sea bass fed with white fish meal.the nuclei were located in the lower part of vacuolated cells, well-

differentiated enterocytes and delicate stroma were visible; 2. The intestine of Japanese sea bass fed with blood meal. epithelium cell

sloughed., lamina propria widened and amounts of leukocytes increased in it; 3. The intestine of Japanese sca bass fed with feather meal,in
flammatory cell infiltrated in lamina propria, the regular arrangement of enterocyte nuclei was lost, goblet cells were prominent; 4, The
intestine of Japanese sca bass fed with double low rapesced meal, the regular arrangement of entcrocyte nuclet was lost, blood capiltary
were hemorrhage; 5, Normal intestine of Japanese sca bass fed with high-gluten flour, the nuclei were located in 1the lower pari of vacuo-
lated cells, well-differentiated enterocytes and delicate stroma were visible; 6. Normal intestine of Japanese sea bass fed with rice bran, the
nuclei were located in the lower part of vacuolated cells, well-differentiated enterocytes and delicate stroma were visible; 7. Normal intes-

tine of Japanese sea bass fed with shrimp meal. the nuclei were located in the lower part of vacuolate cells, well-differentiated enterocytes

and delicate stroma were visible. All bars=250m
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Table 3 Apparent digestibility coefficients of dry matter, protein, fat and energy of the feed ingredients for Japanese sea bass( %)

(EESIE T ¥ AE i3

Ingredient Dry matter Crude protein Energy
F1#&¥  White fish meal 98.71+1. 31¢ 98, 8740. 96 95,241,704
m#  Blood meal 77.08=%6.69¢ 62,9442, 82" 76,2725, 29"
#FE Shrimp meal 11.84=1.58% 45,01 =2.21" 65.5440.99"
FEH  Feather meal 55.94£3.49° 68. 394 1. 04" 74,072,470
FAEFEH]  Double low rapeseed meal 70, 56=—4. 07 86, 86+ 2. 06¢ 82.48%2.92¢
&%y High-gluten flour 63.50+1, 57 71.08=2.09°¢ 90, 38=0. 997
KB Rice bran 63,5218, 62" 98,27 8. 64° 78.00=6. 105

LRI AREF LR RS 2R B F(P<0.05)

Note: Values with different superscripts in the same column differ significantly (P<C0. 05)
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ERER P EAREREEMAaRARKRMNFERNE, BAAHEARENE AL A HREREERE
fr. AR axdHahARENEAEZWHELR, 680 F AR S5 et a2 R 56 %k (Will-
son et al. 1985;McGoogan et al. 1996;Sugiura ez al. 1998;% HHF 2005, X 5ERLEIFKEGERE—
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2002), ARSI, BRE B FHKRBRAL , RUOBH R B RE R MIH LR B BE S T REAFE LML, XY Lee
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