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Effect of Feed Yeast on Growth Performance and Intestinal
Microscopic Structure of Turbot Scophthalmus maximus

CUI Min GUO Ran” XIA Hui SU Li WANG Jing

( Ocean College Agricultural University of Hebei Qinhuangdao 066000 China)

Abstract: The experiment was conducted to study the effect of replacement of fish meal by feed yeast
( Candida utilis) on growth and intestinal microscopic structure of turbot ( Scophthalmus maximus) . Five kinds
of isocaloric and isonitrogenous diets containing 0 15% 30% 45% and 60% of feed yeast. Were used to
replace 0 (B,) 17% (B,) 34% (B;) 51% (B,) and 68% ( B;) of fish meal were respectively. After
56 d feeding trial it was observed that B, got the highest weight gain rate ( WGR) (275.30%) specific
growth rate ( SGR) (1.91%) and the lowest feed conversion rate ( FCR) (1.34) compared with the control
(235.66% 1.82% and 1.53 respectively) (P <0.05) . The values of survival rates ( SR) in B,(97.44%)
and B,(94.87%) were significantly higher than that of the control ( 84.62%) but that of Bs was significant—
ly lower (74.36%) . Crude protein content decreased on the contrary ash content increased with the feed

yeast increasing in the diets. Observation of slices revealed that the entero — plica height of intestine decreased
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significantly. The structural integrity of anterior intestine in the 68% alternative group was destroyed the part
of intestinal villi shed. The intestinal villi of mid — intestine and posterior intestine were shorter the proper
layer of posterior intestine became wider and the connective tissue of proper layer loosened. The overall con—
clusion is that the optimal feed yeast addition in diets may be set at 15% based on the results of growth per—
formance physical indicators body composition and intestinal microscopic structure.
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( Cyprinus carpiovar jian) * ( Oreochromis mossambicus) ( Ephippus orbis) *
( Scophthatmus maximus) Turbot “ 7
o 39%
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Tab.1 Raw materials and composition of experimental diets %
Raw materials B, B, B, B, B;
Fish meal 65 54 43 32 21
Feed yeast 0 15 30 45 60
Cellulose 23.1 18.3 13.6 8.6 4.1
Cod - fish oil 0.5 1.3 2 3 3.5
Others 11.4 11.4 11.4 11.4 11.4
: 2% 5% 0.5% 2% 0.5% Ve 0.4% (g/
Kg) : 0.04 6.5% 2.5% 40 283.98 0.1 0.67 131.93
534.28; (g/ke): 0.5 V1 5 3 5 5 0.05 0.18
Vg2 Vg, 0.002 V, (20 000 TU/g) 5 V,,(400 000 TU/g) 0.002 V(250 IU/g) 8 865.266.

krill meal corn starch Mineral mixture Vitamin mixture choline (50%) ascorbic phosphate ester CMC 1; CoCl, * 6H,0
MnSO, * H,0 CuSO, *5H,0 FeSO, « 7H,0 MgSO, * 7H,0 NaSeO, KIO, ZnSO, filler thiamine hydrochloride pyridoxine
niacin riboflavin inositol Ca — pantothenate biotin folic acid menadione cyanocobal — amine vitamin A acetate vitamin D; vi-

tamin E cellulose.
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Tab.2 Nutritional ingredient of experimental diets

Nutritional ingredient B, B, B, B, B;
/% Moisture 10.39 11.26 10. 46 11.17 11.49
/% Crude protein 45.40 45.17 44.93 44.70 44.46
/% Crude lipid 7.30 7.30 7.20 7.40 7.10
/% Total sugar 5.00 5.75 6.50 7.25 8.00
/% Crude ash 7.96 9.39 10.45 11.58 12.81
/(MJ = kg™") Total energy 18.44 17.69 16.91 16.21 15.39
1.2
195 (9.02 £0.15) ¢ 5
3 13 o (120 L) 10d
o (18.0+1.0)C pH(7.6 +£0.4) 8 mg/L (30.60 £0.02) .
3 (07:00.12:00 18:00) 3% ~4% 14 d o 56 d.
1.3
1d 3 N 08 o
3 N o 2.5 mL
( ) 4 °C 3000 r/min 4 C 10 min
-80 C o
1.3.1 ; 105 C ;
(550 C) ; ( )
1.3.2 3 N
(1.0 em x1.0 cm) 4% N S N N N HE
o Olympus o
1.4
+ ( mean = SE) SPSS( 17.0)
( One — way ANOVA) Duncan’ s
0.05.
2
2.1
3 WGR.SGR  PER
(P <0.05) FCR (P<0.05) . B,(97.44%) B,(94.87%) SR
(84.62%) (P <0.05)  B(74.36%) 12.1%( P <0.05) .
2.2
4 B, B, ( hepatopancreas indexes HSI) 83.08% 61.54%( P
<0.05) B, (P>0.05) B 69.23% ( P <0.05) ., B,
( viscera indexes VSI) 24.60%( P <0.05) B,.B, B; (P
>0.05) . B, CF  (2.9%%) B,(2.87%) B,(2.74%) B,  (2.34%) .
2.3
5 (P>0.05) .

(P<0.05),
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Tab.3 The effects of partial replacement of fish meal by feed yeast on growth
performance and feed conversion for Scophthalmus maximus
/g 1% 1% 1%
Final average Weight gain Specific growth Survival Feed conversion Protein efficiency
Parameters
weight rate rate rate ratio rate
B, 28.65+4.71" 235.66 +58.33" 1.82+0.71"  84.62 +4.44*  1.53 £0.08" 1.63 +£0.07"
B, 35.12 £4.01*  275.30 £52.87*  1.91 +0.59° 97.44 £2.56° 1.34 £0.07° 1.87 £0.12°
B, 29.78 £3.57 214.36 £38.29" 1.68 £+0.47™  79.49 +2.57"  1.45 +£0.04" 1.72 £0.04"
B, 18.25 +2.44"  110.77 +28.15"  0.92+0.38"  94.87 +2.57°  2.67 £0.76™ 1.10 £0.29°
B; 18.38 +1.04" 108.17 +13.95"  0.90+0.19"  74.36+2.57"  2.84 +0.38" 0.91+0.11°
(WGR %) = 100 x( - )/ : (SGR %/ d) =100 x( In —In
)/ : (SR %) =( / ) % 100; (FCR) =
/ ; (PER) = / .

weight gain rate ( %) =100 x ( final average weight — initial average weight) / initial average weight; specific growth rate

(%) =100 x( I n final weight — In initial weight) / experiment days; survival rate ( %) =100 X ( the final number of fish/the
initial number of fish) ; feed conversion ratio = feed intake/weight gain of the fish; protein efficiency rate = weight gain of the
fish/protein intake. Means with different letters in the same line are significant differences ( P <0.05) .

4

Tab.4 The effects of partial replacement of fish meal by feed yeast on physical indicators for Scophthalmus maximus

Parameters B, B, B, B, B;
/% Hepatosomatic index 0.65 £0. 14" 1.19 +0.06" 1.05+0.09" 0.44 £0.10* 0.20 +£0.38°
/% Condition factor 2.54 +0.10" 2.74 £0.05" 2.94 £0.12° 2.87 £0.12° 2.34 +£0.09°
/% Viscera index 5.65+0.62" 7.04 £0.42° 6.72 +0.21be 5.56 £0.27" 5.44 £0.25°
(HSI %) = ( / ) x100 ; (VSI %) = ( / ) %100 ;
(CF %) =( / ) x 100 o

Hepatosomatic index (%) = 100 x ( liver weight/body weight) ; viscera index (%) = 100 x ( viscera weight/body
weight) ; condition factor ( %) = 100 X ( body weight( g) / body length( cm) ) ; Means with different letters in the same raw are
significant differences ( P <0.05) .

5
Tab.5 The effects of partial replacement of fish meal by feed yeast on whole body composition

for Scophthalmus maximus

Parameters B, B, B, B, B,
/% Moisture 80.16 £0.06 80.11 £0.04 80.21 £0.09 80.14 £0.04 80.18 £0.03
/% Crude protein  62.67 +0.19* 66.33 £0.44" 60.75 +0.15° 56.47 £1.06° 57.09 £1.86°
/% Crude lipid 3.67 £0.60 3.41 £1.07 3.80 £0.61 4.24 £0.27 3.42 £0.62
/% Crude ash 4.68 +0.04" 3.63 +0.18" 5.28 +0.04° 5.71 £0. 10" 5.76 +0. 17"
Means with different letters in the same row are significant differences ( P <0.05) .
2.4
o ( A.F.K) .
( C.F.M) B,.B;.B, ( B.C.D.G.

H.I.L.M.N) 68 %



A: B, 100 x ; B: B, 100 x; C: B, 100 x ; D: B, 100 x ; E: B,

100 x; F: B, 100 x; G: B, 100 x; H: B, 100 x; I: B, 100 x; J: By
100 x; K: B, 100 x; L: B, 100 x; M: B, 100 x; N: B, 100 x; 0: B,
100 x ; 100 x .

A: The anterior intestine of B; 100 x; B: The anterior intestine of B, 100 x; C: The anterior intestine of B; 100
x; D: The anterior intestine of B 100 x; E: The anterior intestine of B; arrows indicated intestinal villi partly break 100
x; F: The mid — intestine of B; 100 x; G: The mid — intestine of B, 100 x; H: The mid - intestine of B; 100 x; I
The mid — intestine of B, 100 X ; J: The mid - intestine of By arrow indicated intestinal villi were shorter 100 x; K: The
posterior intestine of B 100 x; L: The posterior intestine of B, 100 x; M: The posterior intestine of B; 100 x; N: The
posterior intestine of B, 100 x; O: The posterior intestine of B; arrow indicated intestinal villi were shorter and the tissue of
proper layerare loosened 100 x.

1
Fig. 1 The effects of partial replacement of fish meal by feed yeast on intestinal microscopic structure

for Scophthalmus maximus
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CF .
13
. 45%
. 15%
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60% .
Y 1 000 mg/kg 2 000 mg/kg
YC o .
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