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Selection of probiotics from intestinal tract of cultured eel

FAN Hai-ping, ZENG Zharzhuang, LIN Yu, ZHONG Quar-fu, YU Petjian, WENG Zutong
( Freshwata Fishaies Research Insitute f Fiyjian Province, Fiwchou 350002, China)

Abstract: The research of probiotics for aquatic animals is increasing with the demand for environment friendly aquaculture. The
probiotics were defined as live microbial feed supplements that improve health of man and terrestrial livesock. Mog atiempts to
propose probiotics have been undertaken by isolatng and selecting strains from aquatic environment. These microbes were
vibrionaceae, pseudomonads, lactic acid bacteria, Bacillus spp. and yeasts. Some commercial products are referred to as probiotics
used in eel culkure, though they were commercial preparations devised for land animals. This paper focuses on selection of probiotics
from bacterial strains which were isolated from intestinal tract of cultured healthy eels (Anguillla anguilla and A. japorica), then use
the selected probiotics as supplement of eel feed. 477 bacterial strains of intedinal tract of cultured eel were used for teding the
antagonistic aganst Edwardsilla tarda, Vibrio anguillarum Non O1 Vibrio cholera, Acinectobacter hwdfii, Aeromonas hydrophila and
Aeromonas sobria etc. commonly eight strains of pathogenic bacteria of of cultured eel, and gelatinase, lipase, amylase, lecithinase,
casease and chiinase production. 47 bacterial ¢rains were selected as candidates. Then, by evaluating the BOD value of the 47 strains
in the liquid eel-feed medium, 19 bacterial strams which could effectively using eel feed as their nutrients for growth were selected as
candidates. After identification, 5 strains as Pseudomonas cawie, P. stutzeri, P. fluorescens(2 strains), Stqphylococcus lentus were
pathogenic bacteria to cultured eel, 5 strains were no identification, these isolations were abandoned. Selected one stran from two
Bacillus subtilis isolations and two Bacillus pumilus isolations, combined with other isolations, 7 bacterial sirains were selected as
candidates. By teded the degrade fish meal and tesed free amino acid of 7 candidates, strain A40209CDC4 and drain A31009NA
were selected as probiotics for supplement of eel feed. By oral adminigration (A31009NA) and injection infection ( A40209CDC4 and
A31009NA) ted, the results of acute toxicity to European eel showed that there were no toxicity to European eel in 7days at dosage
10° CFU* mL™ ' concentration of strain A40209CDC4 and stran A31009NA. Stmin A40209CDC4 and srain A31009NA used as
supplement of formulated eel feed at dosage 10° CFU*g™ !, the test eel was cultwed at 221 'C, 100% water changed daily for forty
days, the digedibility of dry matter and crude poten increased 30. 96 and 10. 04 percentage of srain A40209CDC4 respectively, and
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the digestibility of dry matter and crude protein increased 42.96 and 13. 11 percentage of strain A31009NA respectively. From all of

ted items, the selected isolations were suitable used as probiotics for eel. The exploration and application of the selected isolations

using as supplement of eel feed were significant.
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Tab.1 Selection of antagonistic bacteria by dot inocul ating

1

(mm) dianeter of ivhibition

srain AS E.T AH P.F VA NO1V. C AL E.C
A30429K2 11 - 7 - - - - -
A30429N2 10 - - - - - - -
A30429B2 9 - 7 - - - - -

A30927NA1 - 17 - - - - - -
A30927BA1 - 17 - - - - - -
A30927BA4 - 9 - - - - - -
A30927KF1 - 8 - - - - - -
A30927KF2 - 18 - - - - - -
A30927KF3 - 16 - - - - - -
J30927KF2 - 10 - - - - - -
J4R2MY1 - 14 - - - - - -
A4209Y1 - 18 - - - - - -
A40209NA3 - 18 - - - - - -
J40209CDC4 13 - - - - - - -
A4020Canp 3 15 - - - - - -
A40209CDC3 25 - - - - - - -
A40209CDC4 18 - - - - - - -
HH4026NA2 18 - - - - - - -
HH40226Campl 19 - - - - - - -
A30617Y2 10 - - - - - - -
2 BOD
Tab.2 The BOD value of isolated bacteria to ed feed
grain BOD, BODs qmin BOD; BODs
order number (2nd day BOD) (5th day BOD) |[order number (2nd day BOD) (5th day BOD)
1 J40209Y 1 16. 6868 38. 20689 24 A30927NA1 1. 22715 1. 22715
2 A40209Y1 16. 4681 37. 55079 25 A30927BA1 0 0. 40905
3 A40209NA 3 19. %73 40. 83129 26 J30927CDC1 1. 362 1.6362
4 J40209CD C4 18. 4364 41. 26869 27 A30927BA4 0 0. 40905
5 A40209Camp3 15. 812 41. 70609 28 A30927KF1 0 0
6 A40209CDC3 17. 1242 37. 7649 29 A31009CDC10 1. 22715 6.5448
7 A40209CDC4 20. 8421 40. 61259 30 A31009CDC15 2.4543 7.3629
8 J40209CD C2 0. 40905 3. 214 31 A31009NA 17.8755 21.14789
9 A40209BA3 16. 362 31. 49685 32 A31009CDC2 0 0. 40905
10 J40209Camp?2 0. 40005 0. 40905 33 J30117Y 1 0. 28634 12.96689
11 A40209Campl 6. 5448 20.4525 34 J30117N7 15.953 25. 3611
12 A40209Camp2 1. 22715 1. 6362 35 J30206CD C4 12.9669 19.92074
13 HH40226Camp1 35.7137 48. 04839 36 J30329N 2 0 0
14 HH40226CDC3 36. 2827 42. 82754 37 J30329N 3 1. 2715 1. 2715
15 A30617Y2 20. 186 43. 89309 38 J30409M YP1 7.3629 13.9077
16 J30617CD C2 0. 40005 0. 40905 39 A40106NA1 17.5892 220887
17 A30617CDC1 0. 40905 0. 40905 40 A40106BA1 29.4516 38. 4507
18 J30617N1 1. 6362 1. 362 41 A40106P 29.8607 39.67785
19 A30617N1 0. 40905 0. 40905 42 J40106Camp 20.4525 33.95115
20 A30927Y5 9. 6H49 12. 96689 43 J30429M 1 0 8.9991
21 A30927KF 0. 8181 0. 8181 44 J30801Camp2 1. 2715 1. 2715
22 A30927KF3 0. 40905 0. 40905 45 A40218Y 0 0
23 A30927CDC1 1. 6362 16. 362 46 A4218BA1 0. 40905 0. 40905
47 A40218BA2 14.3168 18.40725
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Tab. 3 The content of amino add in fish meal treated by the test stains ( mean value)

o* -1
(gl ) J40106Camp ~ J30117N7  A40106BA1 A40209CDC4 A31009NA  A40106NA1  A30617Y2

amino acid control
Asp 1.6 1. 61 1.9 4.71 3.45 1.59 L. 61 1.33
Thr 0. 68 0. 64 0.75 2 1.58 0.62 0.62 0.55
Ser 1.04 1.03 1. 19 2. 64 1.79 1.01 1. 01 1
Glu 2.39 2.37 2.76 7.95 6.39 2.33 2.34 2.23
Gly 4.2 4.00 4.75 6.75 6. 00 3.98 4.02 3.39
Ala 1.63 1. 1.8 3.96 4.01 L5 1. 49 1.33
Cys 0.1 01 011 0.16 0. 14 01 0.09 0. 09
Val 0.5 0.53 0. 66 1.79 1.2 0.56 0.57 0.45
() Met 0.43 0.4 0.47 1.19 1. 11 0.39 0.38 0.39
Ile 0.41 0.37 0.46 1.33 0. 9% 0.39 0.39 0.37
Leu 0.8 0.8 1. 01 3.16 2.17 0.85 0. 86 0.85
Tyr 0.43 0.4 0.5 1.07 1.0 0.42 0.43 0.79
Phe 0.38 0.55 0.6 1.32 1. 11 05 0.5 0.51
Lys 0.9 0.95 1. 05 3.5 3.03 0.86 0.85 0.78
His 0.25 0.25 0.3 0.82 0.54 0.25 0.25 0.22
Arg 1.13 1.39 1. 42 3. 66 2.58 1.14 1. 16 1.32
Pro 0.54 0.97 0.55 1.04 0.5 0.51 0.53 0.73
Trp / / / / / / / /
total 17. 62 18.23 20. 28 47.05 38.05 17 17. 1 16. 33
Asp 4.8 5.5 5. 46 5.19 4.% 3.74 3.68 3.40
X BR N 8% 8 47 AR AL G M e
A 40209CDC4 42.96%  13. 11%
30. 96%
10. 04% ; A31009NA (P< 0.05), 4
4 ( )
Tab.4 The effects of the digestibility to the ed formulated feed with test stains( mean value)
Cr04 (mgekg™ ) (%) (%) (%)
Cr,03 content protein content digest bility digestihility increase
drain
feed fecal feed fecal dry matter crud protein dry matter crude protein
A40209CDC4 979 2040 41.50 13. 92 52.01 83.90 30. 96 10. 04
A31009NA 979 2720 41.50 15. 2 64. 01 86.97 42.96 13.11

control 979 1240 41.50 13. 74 21.05 73.86 - -
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