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Abstract
Chanpun, K.!, Powtongsook, S.2and Suntornsuk, W.!
Bacterial Selection from Shrimp Ponds for Degradation of Organic Matters
Songklanakarin J. Sci. Technol., 2007, 29(1) : 89-99

Accumulation of ammonia, nitrite and hydrogen sulfide in a shrimp pond is generally caused by
incomplete degradation of residual organic matters from overfeeding and from organic wastes released by
shrimps. The phenomenon affects shrimp growth and survival rate. The objectives of this investigation were
to screen for a bacterial strain able to digest organic residues and to evaluate the changes of residues by
bacterial activities under natural conditions. The results from this work showed that the isolated strain,
Bacillus cereus S1, had the highest protease activity (57.1 U/ml) with the presence of glucoamylase and lipase
activities (4.5 and 0.13 U/ml, respectively). Under an aseptic condition in 1-L flasks containing seawater with
0.1% shrimp feed, B. cereus S1 degraded organic matters and significantly reduced chemical oxygen demand
(COD) (70.8%). An amount of ammonia-nitrogen was increased during the first 5 days of incubation due to
the degradation of organic compounds in shrimp feed. However, it declined afterward with nitrate-nitrogen
increase and unchanged nitrite-nitrogen content. Under natural conditions in 10-L glass jars containing
seawater with 0.05% shrimp feed and 0.05% sediment, B. cereus S1 and a commercial bacterial product
(Inpicin-G) could reduce COD (4.5% and 15.8%, respectively) and biochemical oxygen demand (BOD) (35.1
and 11.4 %, respectively). However, similar changes of ammonia-nitrogen, nitrate-nitrogen and nitrite-nitrogen
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contents in water samples were observed. The results indicate that this selected bacterium could reduce orga-
nic compound accumulations on a laboratory scale. In addition, the strain did not produce any enterotoxins
compared to a toxin standard. Therefore, the bacterium, Bacillus cereus S1, could be applied to decrease
organic matters accumulated in shrimp pond without any harm to shrimps or consumers.
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Table 1. Degradation of organic substrates on selective media by isolated bacteria

Isolate Skim milk agar Starch agar Tween 80 agar®
(clear zone ratio) * LY Clear zone ratio * (precipition)

T4 1:2.8 + 1:1.6 -

T1 1:5 + 1:3 -

S4 1:3.5 + 1:1.8 -

SK4 1:5 + 1:3 +

S1 1:8.5 + 1:1.2 -

SK1 1:6 + 1:1.5 -

S5 1:4 + 1:1.2 +

SK5 1:3.7 + 1:3 +

S3 1:5 + 1:1.2 +

SK3 1:5 + 1:1.3 -

PW1 1:4.2 + 1:1.7 +

SK PS2 1:4 - - -

SK PS1 1:3.2 - - -

B. licheniformis 1:5 + 1:1.2 +++

TISTR 1010

B. subtilis 1:3.7 + 1:2 ++

TISTR 008

2colonial diameter : clear zone diameter

b No clear zone + Clear zone

¢- No precipitation + Precipitation ++ Good precipitation

+++ Very good precipitation
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Table 2. Enzyme activities of isolated bacteria

Enzyme activities * (U/ml)

Isolates

Protease Glucoamylase Lipase
PW1 56.5 (72 h) 0.4 (48 h) 0.33 (48 h)
S1 57.1 (66 h) 4.5 (48 h) 0.13 (18 h)
S3 48.9 (72 h) 1.9 (48 h) 0.15 (18 h)
SK4 52.7 (66 h) 3.3(48h) 0.33 (48 h)
S5 32.9 (72 h) 1.7 (48 h) 0.20 (48 h)
B. subtilis

34.7 (72 h) 16.5 (48 h) 0.13 (72 h)
TISTR 008
B. lichenifomis

23.1 (72 h) 6.0 (48 h) -

TISTR 1010

2 Activity (time period showing the highest activity), - no activity
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Asugas ane 155%7}%55%6] 811 Aerobacter aeroge-
nes, Staphylococcus spp.wag Pseudomonas spp.
(Bitton, 1994)
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1 CGGCGTGCTA TCATTGCAAG TCGAGUOGAAT GGATTAAGAG CTTGCTCTTA
100 TGAAGTTAGC GGUCGGACGGGE TGAGTAACAC GIGGGTAACC TGCCCATAAG
150 ACTGGEGATAA CTCCCGGAAA CCGGGGCTAA TACCGGATAA CATTTTGAAC
200 COCATGGTTC GCAAAATGAASA GGCGGCTTCG GUCTGTCCACT TATGGATGGA
250 CCCGCGTCGC ATTAGCTAGT TGGTGAGGTA ACGGCTCACC AAGGLCAACGA
300 TSCGTAGCCG ACCTGAGAGGE GTGATCGGCC ACACTGGGAC TGAGACACGS
380 CCCAGACTCC TACGGGAGGC AGCAGTAGGG AATCTTCCGC AATGGACGAA
400 AGTCTGACGS AGCAACGCCG CGETGAGTGAT GAAGGCTTITC GGGTCGTAAA
450 ACTCTGTTGT TAGGGEAAGAA CAAGTGCTAG TTIGAATAAGC TGGCACCTTG
500 ACGGTACCTA ACCAGAAAGT CACGGCTAAC TACGTGCCAG CAGCCGCGGET
550 AATACGTAGGE ToGCAABCGE TATCOGGAATT ATTGGGCGTA AAGCGCGCGC
s00 AGGTSETTTC TTAAGTCTGA TEGTGAAAGCC CACGGCTCAA CCOTGGAGGT
550 CATTGGAAAC TG SAGACTT GAGTGCAGAA GAGGAAAGTGE GAATTCCATG
700 TGTAGCGGTG AAATOCGTAG AGATATGGAG GAACACCAGT GGCGAAGSGCGS
750 ACTTTCTGGST CTGSTHNAACTG ACACTGAGGC GUGAAAGCGT GGGGAGTAAA
800 CAGGATTAGA TACCCTGGTA GTCCACGCCGE TAAACGATGA GTGCTAAGTG
850 TTAGAGGGSTT TCCGSCCTTTT AGTEGCTGAAG TTAACGCATT ALMGCACTCCG
00 CCTGGGGAGT ACGGCOGCAA GGOTGAAACT CAAAGGAATT GACGGGGEGECC
a50 CGCNCNANCG GTGGAGCAMNG TGGTTTAATT TGNAGCAACGS NGAAGAACCT
1000 TNCCAGGTNT TGACATNCTT TGNCAACCCT AGAGATAGGG CTTTTINCTIT
1050 GEGAGCAGAG TGACHNGGETGSE TOCANGGTTGE TTGSTMAMCTT GTGTTGTGAG
1100 ANGTTGGGTT ALAGSTMCOGCA ACGAGNGCMNA CCCTTGATTT TAGTTGCOCAT
1150 CANTTAGTTS GGCHNCTTTAA i GNCTGCC GGTGACNAAC CGGAGGAAGG
1200 TSGOSOSANGHNN G AATRAT CATNCCCCTT ATGHNCCTMNGG NTACNCNCGT
1250 GNTHCAATGSE MNCOGGTACALALA GANNTGCAAG NCCHNNGAGGT GGANNMNTMNATT
1300 TNATAAAACC GTTTTCAGTT TGGNTTGTAG GNTGCAACTT GCCTACAMNGN
1350 ASCHNGGMNATN CGHNTNGTAATM ATHNAMNC NMGMNCOGCGGMN GAATMCGTTN
1400 CCGGGCCTTG TACNCNCCGC CMNCNCC NCGAGAGTTT GTAACNCCCG
1450 AAGTNGGTGGE GGTAACCTTT TTGGAGCCAG CCGCCTAAGG GGGACAGATG
Figure 1. Nucleotide sequence of 16S rRNA gene of the isolate S1
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Figure 2. Amounts of nitrogen species dissolved in

seawater samples from flasks containing
0.1% shrimp feed degraded by B. cereus
S1 under aseptic condition

Figure 3. Chemical oxygen demand in seawater
samples from flasks containing with 0.1%
shrimp feed under aseptic condition

Incubation time {d)

[0 Control

W Eecillus cereus sl




Songklanakarin J. Sci. Technol.
Vol.29 No.1 Jan. - Feb. 2007

Bacterial Selection from Shrimp Ponds for Degradation of Organic Matters

Chanpun, K., et al.

Table 3. Toxin production by Bacillus cereus S1
from seawater samples

Sample Toxin level*
Toxin standard 0.86

Samples from flasks 0.07-0.10
Samples from glass jars 0.06-0.07

* Toxin level was expressed as the measurement of optical
density at 414 nm after the ELISA method using 200 pl
sample mixed with 200 pl substrate. The level of 0.2 or less
was considered as no toxin presence.
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Figure 4. Amounts of nitrogen species dissolved in
seawater samples from glass jars contain-
ing 0.05% shrimp feed and 0.05% sedi-
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