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Dietary Effects of Lactic Acid Bacteria on Growth, Hematological and Immune
Responses of Grey Mullet, Mugil cephalus

Eun-Young Min, Young-Sug Kim and Ju-Chan KangJr

Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Kora

This study was conducted to investigate the dietary effects of lactic acid bacteria (LAB) supplementation on growth,
hematological and immune responses of grey mullet, Mugil cephalus. Three replicate groups of grey mullet (body
length, 62.8+1.04 mm; body weight, 3.2+0.13 mg) were fed the experimental diets with 0 (control), 1, 2.5 and 5,0
% of LAB for 3 months. Total body length growth rate was increased in 2.5 % supplementation group compared
to control (P<0.05). No differences were observed in hematological parameters (hematocrit, hemoglobin, RBCs) and
serum chemistry (calcium, magnesium, total protein, glucose, GOT and GPT). The antioxidant activity of grey mullet
fed the 5.0 % LAB diets was significantly higher than that of other groups (P<0.05). Both intracellular superoxide
anion production and lysozyme activity of kidney were higher in the 2.5 % LAB diet than in the control (P<0.05).
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Table 1. Water quality of seawater used in experiment

Test parameters Value
Temperature 20+0.5C

pH 8.0+0.1
Salinity 3041 psu
Dissolved oxygen (mg/L) 7.2+0.5
NH4-N (1g-at N/L) 0.034+0.02
NO2-N (zg-at N/L) 0.09+0.01
NO3-N (#g-at N/L) 0.22+0.01
PO4-P (1g-at N/L) 0.08+0.006

COD (mgL) 1.0£0.1
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Table 2. Composition of the experimental diet

Component Composition (%)
Protein 38.0
Lipid 5.5
Fiber 3.0
Ash 17.0
Calcium 1.0
Phosphorus 2.7
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1. Total length growth rate (%) of grey mullet, M. cephalus fed experimental diet for 3 months.
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Fig. 2. Total weight growth rate (%) of grey mullet, M. cephalus fed experimental diet for 3

months.
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Fig. 3. Feed efficiency (%) of grey mullet, M. cephalus fed experimental diet for 3 months.
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Table 3. Hematological parameters of grey mullet, M. cephalus fed experimental diet for 3 months.

LAB concentration (%)

Parameter Month 0 0 25 50
RBC count 2 292.5+34.5 323.9421.2 316.4+25.7 301.8+21.6
(x104mm3) 3 287.6£27.9 308.7+30.3 338.1426.7 298.7+26.4

Ht 2 29.542.8 32.6+2.9 27.943.1 31.143.7
(%) 3 33.0+3.5 28.543.0 317434 30.5£2.9
Hb 2 7.540.9 8.1+1.2 7.240.8 8.5+1.3
(g/dL) 3 7.9+1.1 8.4+1.4 6.9+1.2 8.0+£1.5

Table 4. Serum parameters of grey mullet, M. cephalus fed experimental diet for 3 months.

Time LAB concentration (%)

Parameter (Month) Control 1.0 2.5 5.0
Calcium 2 18.243.2 2032.1 19.742.9 213439
(mg/dL) 3 20.942.8 18.9+3.4 17.844.2 19.0+3.8

Magnesium 2 5210 47413 5.8+0.8 49£15
(mg/dL) 3 42411 53£1.6 47+0.7 5.5+14
Glucose 2 43.1+8.9 48.5+9.1 50.345.1 46.4+8.9
(mg/dL) 3 452492 44.9+9.4 53.248.4 51.949.2

Total protein 2 2.9+0.8 27412 3.0+0.7 3.2+0.9
(g/dL) 3 3.540.5 3.1£1.1 2.8+1.0 3.540.6
GOT 2 27.945.8 29.8+4.9 29.6+3.8 313452
(KU) 3 28.143.9 27.545.1 31.046.3 28.9+4.6
GPT 2 32.346.0 34.5+4.7 36.5+3.9 31.8+6.2
(KU) 3 30.545.5 332459 29.2+3.4 355454
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Fig. 4. Antioxidant activity (%) of grey mullet, M. cephalus fed experimental diet for 3 months.
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Fig. 5. NBT reduction of phagocytes in the kidney of grey mullet, M. cephalus fed experimental
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Fig. 6. Lysozyme activity(Unit/ml) of grey mullet, M. cephalus fed experimental diet for 3 months.
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