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Tab. 1 Formulation and nutrient composition of the experimental diets (%)
Group
Ingredient
DO D1 D2 D3 D4
Fish meal 40 40 40 40 40
Soy protein concentrate 8 8 8 8 8
Soybean meal 14 14 14 14 14
Squid meal 3 3 3 3 3
Fish oil 10 10 10 10 10
Lecithin 2 2 2 2 2
o a Starch 14 14 14 14 14
Cellulose 6.5 6.45 6.4 6.3 6.1
? Mineral premix 1 1 1 1 1
® Vitamin premix 1 1 1 1 1
Gr,04 0.4 0.4 0.4 0.4 0.4
Antioxidant 0.1 0.1 0.1 0.1 0.1
Yuccas extract 0 0.05 0.1 0.2 0.4
Total 100 100 100 100 100
Composition
Crude protein (%DM) 43.12 43.69 42.94 42.99 42.42
Crude lipid (%DM) 15.59 15.31 15.07 15.11 15.20
Crude ash (%DM) 10.27 10.32 10.22 10.15 10.43
Gross energy (kJ/g) 20.19 20.32 20.22 19.94 19.73
Protein/energy ratio (mg/kJ) 21.36 21.50 21.24 21.56 21.50
T a. (mg/kg ): MgS0,4-7H,0, 3000; NaHCO3, 2000; FeSO4-7H,0, 600; ZnSO,-7H,0, 350; MnSO4-7H,0, 180; KI,
10; Na,SeOs, 10; CoCl-6H,0, 50; CuSO4-5H,0, 10; b. (mg/kg ): ,15; , 15; , 100; ,20;
, 4 , 50; , 1 , 200; , 5, , 1000; , 240; A, 20; D, 8; E, 150,
K, 10

Note: a. Mineral mixture (mg/kg diet): MgSO47H,0, 3000; NaHCOs;, 2000; FeSO4 7H,0, 600; ZnSO47H,0, 350; MnSO,-7H,0, 180;
KI, 10; Na,SeO;, 10; CoCl-6H,0, 50; CuSO45H,0, 10. b. Vitamin mixture (mg/kg diet): thiamin, 15; riboflavin, 15; niacin acid, 100;
pyridoxine, 20; cyanocobalamin, 4; pantothenic acid, 50; biotin, 1; inositol, 200; folic acid, 5; Choline chloride, 1000; ascorbic acid, 240;
retinol acetate, 20; cholecalciferol, 8; alpha-tocopherol, 150; vitamine K 10
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LZM NO NOS T-AOC D4 : , D3 (P>0.05)
(P<0.05); D3 SOD D3 , D4 ,

LZM (P>0.05) ALT AST

(P<0.05), NO NOS T-AOC D1-D3 , D3 D4

R2 4R AETYHES KIEERER T BERNRME

Tab. 2 Effects of dietary Yucca extract on growth performance and feed utilization of juvenile turbot

Group

Growth performance DO D1 D2 D3 D4
WGR (%) 71.93£1.26 73.56+3.50 70.90+2.51 72.43£1.16 72.79+£2.66
SGR (%/d) 0.90+0.12 0.92+0.03 0.86+0.07 0.88+0.06 0.85+0.08
FCR 1.02+0.00 1.02+0.00 1.02+0.00 1.02+0.00 1.02+0.00
VSI (%) 4.79+0.23 5.06+0.05 4.91+0.15 5.05+0.07 5.07+0.21
HSI (%) 1.38+0.06 1.41£0.07 1.30+0.05 1.39+0.10 1.38+0.03
CF (%) 3.65+0.16 3.79+0.14 3.59+0.02 3.67+0.07 3.65+0.13

SR (%) 100 100 100 100 100

+ (n=3), (P<0.05);

Note: Data are expressed as Mean = SD(n=3), values with different superscripts in the same row are significantly different (P<0.05); the
same applies bellow

R3 LZREDYMKREFHNEENRS NI

Tab. 3 Effects of dietary Yucca extract on proximate composition of juvenile turbot (%)

Group
Proximate composition DO D1 D2 D3 D4
Whole body
Moisture 75.94+0.70 75.15+0.36 75.59+0.52 76.06+0.23 75.40+0.22
Crude protein 65.54+0.92 64.77+£0.91 65.01+0.11 66.23+0.96 64.86+0.74
Crude lipid 18.18+2.39 21.24+0.55 18.86+1.61 18.36+1.15 20.87+1.77
Ash 14.63+1.01 13.46+1.00 14.47+0.74 13.73+£2.37 14.07+1.09
Dorsal muscle
Moisture 78.59+0.11 77.43+0.67 76.55+2.76 75.55+0.87 77.89+1.32
Crude protein 87.94+2.10 85.22+3.38 87.90+0.77 85.31+1.69 88.12+1.04
Crude lipid 4.31£0.47 4.56+0.26 4.63+0.09 4.51+0.47 4.30+0.36
Liver
Moisture 73.13+1.65 72.81+0.82 73.39+2.13 73.57£3.20 72.20+2.61
Crude protein 37.36+3.01 36.75+3.21 37.70+£3.17 38.97+2.51 34.75+2.24
Crude lipid 39.97+£3.98 44.04+2.53 42.38+2.93 44.64+2.34 45.16+1.45

R4 LZREBYMNAESNEFERKEBENORE

Tab. 4 Effects of dietary Yucca extract on intestinal digestive enzyme activities of juvenile turbot

Group
Digestive enzyme activities
(Ulg prot) DO D1 D2 D3 D4
Lipase 6.14+0.61 5.71+0.43 6.78+0.52 6.58+0.64 5.31+0.48
Amylase 5.42+0.16° 5.53+£0.27° 6.22+0.34° 7.28+0.16° 4.21£0.40°

Pepsin 37.22+1.31° 37.57+0.99° 40.21+1.28° 42.83+1.27¢ 25.08+1.05°
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(P<0.05) ;
2.5 , D3
b
(P<0.05),
(P>0.05) , ,
S5 LZIREWMFWAEEHENFRE. RiFHEROFIT
Tab. 5 Effects of dietary Yucca extract on serum immunity and metabolic indices of juvenile turbot
Group
Immunity and metabolic index DO DI D2 D3 D4
LZM (U/mL) 958.43+16.10° 983.53+23.21° 940.78+15.04° 1202.35+£24.94¢ 817.25+28.38°
NO (U/mL) 1.62+0.02° 1.60+0.08° 1.58+0.03° 1.62+0.04° 1.4740.01°
NOS (U/mL) 8.74+0.42° 8.97+0.36° 9.08+0.59° 9.35+0.13° 7.2740.35
SOD (U/mL) 79.84+1.17% 80.36+2.54* 77.46+1.97* 85.83+1.66" 77.3743.44°
T-AOC (U/mL) 10.11£0.50° 10.28+0.60° 10.63+0.53° 10.71+0.75° 7.20+0.68"
ALT (U/L) 12.67+0.67° 13.33+0.88° 11.67+0.33° 9.00+0.00° 9.67+0.50°
AST (U/L) 24.00+1.00° 20.67+3.28% 20.33+2.33% 14.33+067° 16.00+1.00°
0.037
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Fig. 1 Effects of dietary Yucca extract on environmental water-quality index of juvenile turbot

(P<0.05)

Values with different superscripts are significantly different (P<0.05)
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EFFECTS OF DIETARY YUCCA SCHIDIGERA EXTRACT ON THE GROWTH
PERFORMANCE, BLOOD PHYSIOLOGICAL AND BIOCHEMICAL INDICES OF
TURBOT (SCOPHTHALMUS MAXIMUS) AND WATER ENVIRONMENT

WANG Ji-Ying', LI Pei-Yu?, SONG Zhi-Dong" ?, ZANG Yuan-Qi', LI Bao-Shan', QIAO Hong-Jin',
LIU Xu-Dong?, MA Jing-Jing' and ZHANG Li-Min'

(1. Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Fisheries Institute, Yantai 264006,
China; 2. Shengsuo Fishery Feed Research Centre of Shandong Province, Yantai 265500, China)

Abstract: In order to assess the effect of Yucca extract on growth performance, nutritional composition, serum immune
of juveniles and aquaculture water environment, five formula feeds contained Yucca Extract at levels of 0.00% (DO0),
0.05% (D1), 0.10% (D2), 0.20% (D3) and 0.40% (D4) were fed with juvenile Turbot (Scophthalmus maximus). The
result showed that, no significant difference occurred in weight gain, specific growth rate, feed conversion ratio, vis-
cerosomatic index, hepatosomatic index and condition factor of fish among all dietary treatments (P>0.05). Water, crude
protein and crude lipid content of whole fish, muscle and liver exhibited no significant difference among groups
(P<0.05). Serum lysozyme was enhanced in fish fed diet D3 significantly, while all immune indices were reduced in fish
fed diet D4. The activities of alanine transaminase and aspartate aminotransferase of fish fed diet D3 and D4 were lower
than that of the control dietary treatment (P<0.05). Except D1-6h, Ammonia content of all dietary treatments were sig-
nificantly lower than that of the control treatment (P<0.05). Nitrite content of all dietary treatments were higher than
that of the control treatment (P<0.05), while total nitrogen, total phosphorus and phosphate content showed no signifi-
cant difference to the control treatment (P>0.05). The optimum content of Yucca Extract for juvenile turbot was 0.20%

of weight based on the consideration of non-specific immunity and ammonia nitrogen content in aquaculture water.

Key words: Yucca extract; Scophthalmus maximus; Growth performance; Body composition; Physiological index Water

environment



