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Summary

To evaluate the feed value of starfish, antimicrobial effects of its extract, nutrients contents,
concentration of amino acids and its bioavailability were tested. Steaming and ether processes were
applied to obtain the extract from starfish for antimicrobial effects examination. The starfish was
dried at 60°C for 3 days before grinding for processing and fermentation. Ground starfish(GS),
extruded starfish(ES), fermented starfish(EFS) were added with enzyme and without enzyme(Non
enzyme fermented starfish : NEFS). Then the nutrient composition and bioavailability of those
were analyzed. The extract from starfish showed no inhibition of the growth of lactobacillus and
pathogenic bacteria. Protein content showed significantly higher 62.86% and 52.82%, respectively
in EFS and NEFS than GS and EGS(p<0.05). The Ca content of GS, EGS, EFS and NEFS was
17.26%, 18.26%, 5.37% and 8.55%, respectively. It was low in EFS and NEFS due to measure
the Ca content after fermentation. Total amino acid was 17.17 mg/g, 20.28 mg/g, 36.30 mg/g and
29.96 mg/g in GS, EGS, EFS and NEFS, respectively. The ratio of total amino acid to protein
tended to show the similar tendency as total amino acid. Both total amino acid and its ratio to
protein were increased by the fermentation. Bioavailability of the protein and Ca showed more
80% in EFS and NEFS. The nutrients availability of EFS were significantly higher in laying hens
than other treatments. The results of these experiments indicate that starfish would be applied as a
feed ingredients if it was properly treated.
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Table 1. Microbial growth(logio CFU) at different concentration of water soluble starfish
extracts(%)
Microbes o | 10 | 20 | 30 [ 40 o
................................. 10g10 CFU et esasacatieeversene e s sarana
E. coli O-157 9.45 9.05 9.26 9.23 9.29 0.13
S. typhimurium 9.26 9.38 9.02 9.13 8.95 0.18
S. garinarum 9.13 9.53 9.43 9.33 9.33 0.12
L. monocytogens 8.46 8.71 8.69 8.64 8.73 0.19
B. coagulans 8.57 8.79 8.43 8.92 8.68 0.17
L. casei 9.82 9.23 9.20 9.00 8.87 0.26
L. rhamnosus 9.27 9.04 9.11 8.95 9.04 0.11

Table 2. Microbial growth(logs CFU) at different concentration of ethanol soluble starfish

extracts(%)
_ 0 | 1.0 | 2.0 | 3.0 | 4.0

MlcrObes ................................. lOglo CFU ................................. SE
E. coli O-157 9.45 8.97 9.13 9.43 8.96 0.45
S. typhimurium 9.28 8.88 9.19 9.00 8.57 0.53
S. garinarum 9.13 9.56 9.38 9.39 9.53 0.28
L. monocytogens 8.46 8.71 8.73 8.73 8.75 0.19
B. coagulans 8.57 8.96 8.85 8.92 8.90 0.21
L. casei 9.82 9.36 9.50 9.30 9.51 0.26
L. rhamnosus 9.81 9.07 9.20 9.17 9.11 0.17
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Fig. 2. Photographs of inhidition zones for
starfish extracts.
A, B : Ethyl alcohol soluble extracts.
C, D : Water soluble extracts.



EEPERE S

E71xke]l o] Abg A 7}A), Feed value of starfish

Table 3. Chemical composition of starfish with various treatments

g S S N
CP 37.95¢ 42.67° 62.86" 52.82° 1.53
EE 7.80° 3.12° 8.02° 773 0.26
C. ash 20.52° 21.30° 8.09° 11.36® 0.42
Ca 17.26" 18.26" 537° 8.55° 0.23
P 0.35 0.45 0.52 0.52 0.01
GE(kcal/kg) 3002° 2943 3597 3515° 56

DGS, Grinding starfish :
Non-enzyme fermented starfish
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EGS, Extruded grinding starfish; EFS, Enzyme fermented starfish; NEFS,

means with the same letters in the row are not significantly different at 5% level.
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Table 4. Amino acid concentration of starfish with various treatments

Amino _acid GS | EGS | FEFS | NEFS SEM
Essential Amino acid (EAA) Amino acid concentration (mg/g)
Histidine 0.40° 0.43° 0.61° 0.65° 0.05
Arginine 127° 1.39° 2.86° 2.67° 0.12
Threonine 0.88° 0.92° 1.44° 127 0.09
Valine 0.83° 1.02° 1.52° 1.45° 0.03
Phenylalanine + Thyrosine 1.80 1.96 1.88 1.81 0.13
Methionine + Cystein 0.74° 0.83° 1.22° L.16° 0.10
Isoleucine 0.93 1.10° 1.40° 136 0.15
leucine 1.21° 1.36° 2.10° 1.97% 0.18
Lysine 1.10° 1.12° 1.98° 1.82° 0.19
Total EAA 9.16° 10.13° 15.01° 14.15° 0.12
Nonessential amino acid (NEAA)
Aspartic acid 0.59° 1.65° 1.56 1.54° 0.15
Glutamic acid 1.83° 1.96° 6.50° 2.64° 0.09
Serine 1.01 1.20 2.34° 1.96° 0.16
Glycine 2.65° 2.69° 6.74* 6.17 0.04
Alanine 1.45 1.53 2.64° 2.29° 0.27
Proline 1.03° 1.12° 1.51° 1.40™ 0.12
Total NEAA 8.56° 10.15° 21.29° 15.80° 0.21
Total amino acid (TAA) 17.17° 20.28" 36.30° 29.96° 0.26
YGS, Grinding starfish : EGS, Extruded grinding starfish; EFS, Enzyme fermented starfish; NEFS,

Non-enzyme fermented starfish
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Table 5. Nutrient availability of starfish in laying hens

Traits(%) GS | EGS DMI(%) EFS |  NEFS SEM
CP 59.6° 72.8° 82.6" 80.4 3.59
EE 74.5° 86.4° 79.6% 78.4% 426
Ca 48 4° 50.6° 80.9* 79.8* 3.89
P 98.4 97.6 95.9 97.2 0.12

Y GS, Grinding starfish; EGS, Extruded grinding starfish; EFS, Enzyme fermented starfish; NEFS,

Non-enzyme fermented starfish
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