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Isolation of Potential Organic Matter —degrading Bacteria and Their Degradation Ability in Tilapia Culture
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Abstract: Enhanced degradation of organic matter in aquaculture systems has drawn increasing interests. A study was performed to screen
and identify organic—matter—degrading probiotic bacteria from tilapia culture system using 16S rDNA method. Their ability to degrade and
utilize organic carbon in leachate and original solution of tilapia feed was also determined using COD and ECO microplate method, respec—
tively. Six strains were found to significantly degrade organic matter in the leachates. After 72 h incubation, the degradation rates of organic
matter were up to 53.49% for the strain D51, followed by the strain D11(48.83% ). The strains D51, D11 and D45 also had high abilities to
degrade organic matter in the original feed solution. After 15 d incubation, they decreased COD values in the original feed solution by
52.46%, 46.03% and 46.03%, respectively. The strain D45 showed significantly stronger carbon utilization than the other strains did, with
the strains D52 and D53 being the lowest. 16S rDNA identification showed that D11 was Bacillus sp. and the strain D45, D51, D52 and D53
were Exiguobacterium sp. These results suggest that the strains D11, D45 and D51 have great organic degradation potential and warrant
more indepth studies.
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Table 1 Sources of experimental strains and their activities of

proteinase and amylase
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Figure 1 Dynamic changes of COD values in feed original solution
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Table 3 Degradation of organic matter in original feed solution by

strains at 15 d of incubation
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Figure 2 Comparison of AWCD among different strains
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Figure 3 Utilization of six carbon sources by different strains
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Figure 4 Phylogenetic tree of strain D11 based on 16S rDNA

sequences and neighbor—joining analysis
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Figure 5 Phylogenetic tree of strains D45,D51,D52 and D53

based on 16S rDNA sequences and neighbor—joining analysis

FEPE A HLY AR AR A B R R VR T A
X FRFE AR FRBE RS T AN Al £ T R R B
[ TR AR TS AERE T <

Biolog ECO it 43 #1 57 % 4 11 438 1 14 &%
FOX AN [RIRRIR 08 A2 R BB I, ARBIFTE v, DL R
D45 Xif B I (4RI FH RE 1 feit , {5 9% 168 h AWCD ff 7]
ik 129, HKCHE R D51 A D11, 43 31% 0.63 1
0.49, 378 1 T2 4 16 KA g 3 o 058 R B 1R Z i v 1)
FRRR (AR 0.25)1, U B DB I fa 57 58 22 45 i 4 1) il
A BRI R BE S . FR AT ZE R TR
AT R D BE R 22 S i, N g
B 2 G 2 AR, A AT e g L E R N A T
TR RGE . TEXT 7S KSR A R ST, TR
D45 D11 Al D51 XS K/ 19 1) 2K i T oA
JUSHIR o WF9E 3B B A A S & /K AR T E 0
BT 2 i RN AR ISR , DL K 735 AT ML) 1) 2 B 2
A AT L, D45 D11 F1 D51 HA BR 14)
fi R A DL RE I AT .

R TR — J AT R e DR S 22 FR P

TR, BB b o T P 1 M A , T A R A K A TR Y
BTG Y A R SR AR A R i
T IUAESR  DIZFAAT R O - S A E YR 2k
AT IR FRFEM  ABFE T, E#E D11(Bacillus

sp. ) TEREMR AR EHE W IRDRHER L S A T 2 R 2 Bl
WIS Ay TR B = A BE T L AR N B i £ A=
TR TR o /AT U — 2Rt O AU o 22 PR BH M 2
P SEPHR 8 T Rk Exiguobacterium sp. C2 E.
A7V IR TR A TR 5 X1 A A S P IR AT T L
FRE AT S 2R bR, 2IRB IR R T UL & i
TE L N T AE W S g o, AT A 4 i W R P
WY COD R, AWFFEh, Hitk D45.D51.D53 F
D52 HJa THUMTFE . BT, UM R K 3758
AR S R0 AT R R DA, 5 T X A L A 4
SRIREARRE T, SORIR T FRF8 2R 508, AT 25 ok Ak
IO T B R AR A DL 25 DR TR | S5 Bk T e
R AE )2 SR

4 it

(1)6 PR X REHE IR PA HLY A B A R
AR o SE56: 72 h s, B AR D51 SRR A HLA
() [ fi R B i L 1K 53.49% , FL R T Rk D11, [fi %
ky 48.83%

(2) 4 IR RDRH R A A HUA S AT W S R
FHo Rk DS1.D11 A1 D45 IR RS, 1ESLIR5S
15 d 5ARHER © COD 43 BIFEAE T 52.46% 46.03%F
46.03% , ) kE T 43 B9 > T 58.25% (53.08% Fil
52.08%

(3) 45 PR RR IR A A BB ) 22 57 4B 2% - TRTRRDA4S
XF 31 Bl 2 B AR s g ACI G M, BBk DST AN
D11 Yk, Hikk D52 F1 D53 %b I 0 A1 FH GE 1 AH %
B,

(4) 2508 , Wbk D11 & T 2R AT 7 & (Bacillus
sp.), HFk D45 .D51.D52 F1 D53 J& T (/N s
( Exiguobacterium sp. )

(5)%FHFk D11.D45 A1 D51 XHA P EA o
(IREARBE T, ORI T 3758 R G0, AT HAE Ry B 57
B b I A BILA 28 B TR RR 8 i 2 B9

S

(114 4%, K77 IR TR RS Gl B FR B TG ] 7 2R R0} 2004,
13(2):41-42.

LI Zhen. Nutrition control measures for water pollution in aquaculture



IG5 - 5l R R SR T AT A LAIRATE 1 0 KPR Rl i 1239

[J]. Guangdong Feed, 2004, 13(2).41-42.

(2] XKL, BEEEME. K7 FrFE X K BRI A5 i e A PRES AL 2218
ARz, 2007, 35(23):7258-7259.

LIU Zhu-yan, XIONG Yan-hui. Effect of aquaculture on aquatic envi—
ronment and its control measures|J]. Journal of Anhui A gricultural Sci—
ences, 2007, 35(23):7258-7259.

(3] 2= . oA It 7K 7 5 57 9 K 875 e R FE B T X R[] 7K 7= Rk,
2005, 24(3):34-35.

LI Shu—guo. Water pollution and its countermeasures in inland aquacul—
ture[J]. Fisheries Sciences, 2005, 24(3):34-35.

(415 Fh, ARIGE, 220, AN [ A P SRR R i A L 5
A WA L)) LI 2274, 2001, 21(3) :67-70.

WU Wei, YU Xiao-li, LI Yong—mei. Biodegradation of different mi-
croorganisms in aquaculture on organic matter[]]. Journal of Zhanjiang
Ocean University, 2001, 21(3) :67-70.

(5] WIIGEAE, 4= s, R, 5. SR TR AR T B 05 JLAA XS AR 55

BRI A0 B AR 7 ShASHFAELT]. 7K B2, 2012, 8(5) - 52-59.
HU Xiao—juan, LI Zhuo—jia, CAO Yu—cheng, et al. Dynamic character—
istics of bacterial community in culture ponds for Litopenaeus vannamei
in western Guangdong under influence of severe weather[J]. South China
Fisheries Science, 2012, 8(5):52-59.

[6] Azam F, Malfatti F. Microbial structuring of marine ecosystems[J]. Na—
ture Reviews Microbiology, 2007, 5:782-791.

(7] R2R5R. P AR R0 R G AR MR v A 2SI 8 S e A 45 T A o7
TE[D]. J7 BRI, 2011
YUAN Cui-lin. The research on microbial community ecology and the
screening of potential probiotics in tilapia culture system[D]. Guangzhou :
Jinan University, 2011.

[8] Gatesoupe F J. The use of probiotics in aquaculture[J]. A quaculiure, 1999,
180:147-165.

(9] Z=sifk, G-, B w, 4. ZLRATIE (Lactobacillus spp. )LH %7K
PR IRFE TS Y R B F L 10]. AR BRI R 2223, 2008, 27(1)
342-349.

LI Zhuo—-jia, ZHOU Hai-ping, YANG Ying-ying, et al. The Degradation
of aquiculture contaminants by LH( Lactobacillus spp.)[J]. Journal of
Agro—Environment Science, 2008, 27(1):342-349.

[10] ZE 225K, A Rifd, W, 55 2F AR 1 ) R0 FR 78 AT 41 20 4 f

SERCAEYIREVE AU DI RE RO S R (0], AR A2 AR, 2010, 29(12):
2464-2470.
YUAN Cui-lin, LI Zhuo—jia, YANG Ying-ying, et al. Effects of Bacil—
lus preparation on metabolic function of microbial communities in
tilapia ponds at early stock stage[J]. Chinese Journal of Ecology, 2010,
29(12):2464-2470.

[T I GO R ORI K M I 434 5k D i 2 2. 7R R K i I 4 A
J5ARIML. PURR. JE5T: i EPREER A i, 2002.

State Environmental Protection Administration of China. Water and
waste water monitoring analytic method[M]. 4th edition. Beijing: China
Environmental Science Press, 2002.

[12] BABEAR. ) A SO0 S i 2 U R VR R A A A [D]. T M < BB R K%,

2013.

HU Xiao—juan. Analysis on microbial community characteristics in the
typical sea areas in Guangdong Province[D]. Guangzhou: Jinan Univer—
sity, 2013.

[13] Garland J L, Mills A L. Classification and characterization of het—
erotrophic microbial communities on the basis of patterns of communi-
ty—level, sole—carbon-source utilization[]]. Applied Environment Mi-
crobiology, 1991, 57:2351-2359.

[14] 2 fE, bk 58, ey, S5 ZEAUAT i iR R R R PRI U M RS
HIEZI )], AV FREE R} 22447, 2007, 26(3) - 1183-1189.

LI Zhuo-jia, LIN Liang, YANG Ying—ying, et al. Influence of Bacillus
on the microbial communities in shrimp ponds|J]. Journal of Agro—En-
vironment Science, 2007, 26(3):1183-1189.

[15] Choi K H, Dobbs F C. Comparison of two kinds of Biolog microplates
(GN and ECO) in their ability to distinguish among aquatic microbial
communities[]J]. Journal of Microbiological Methods, 1999, 36.203—
213.

[16] X 7K 3. 3R K FREFA 5T I8 2 S i MBS SR A WL 15 B OB 5E
[D]. B & K=, 2008.

ZHAO Yong-kun. Investigation on water quality of freshwater aquacul—
ture and research in microbial remediation of the organic pollution in
aquaculture[D]. Nanchang University, 2008.

[17] Hernes P J, Hedges J I, Peterson M L, et al. Neutral carbohydrate geo—
chemistry of particulate material in the central equatorial Pacific[J].
Deep —Sea Research. Part 11:Topical Studies in Oceanography, 1996,
43.1181-1204.

[18] He B, Dai M, Huang W, et al. Sources and accumulation of organic car—
bon in the Pearl River Estuary surface sediment as indicated by ele—
mental, stable carbon isotopic, and carbohydrate compositions|J]. Bio—
geosciences, 2010, 7:3343-3362.

(191 E48AR, ZERLAE, 1 0A, 55, MU SEAFT AR IS =0T A T P e B
TR PP FEZEIR, 2006, 24(6) :6-12.

CAO Yu-cheng, LI Zhuo—jia, FENG Juan, et al. A study on digestive
activities of extrcellular products of Bacillus Licheniformis[J]. Journal
of Tropical Oceanography, 2006, 24(6) :6-12.

[20] SEIEAE, i 8, ALtk 55, ZFAATIE K1 AL R Eh A AP AF
FEI. WEFEERBIRLE, 2008, 27(3):228-230, 235.

LIANG Xiao-hua, YANG Ying-ying, LI Zhuo —jia, et al. Studies on
degradation of nitrite by Bacillus K1[J]. Marine Environmental Science,
2008, 27(3):228-230, 235.

217 &1, B8, sk POT . RIEVE M BERE bR C2 Ay B % S H ™
AR IR VE A Il Y B2 L B (D] Sl W2l A, 2011, 38(12): 1762
1767.

FENG Xu-ming, CHI Nai-yu, ZHANG Qing—-fang. Screening and i—
dentification of cold—active amylase strain C2 and its amylase charac—
terization[J]. Microbiology China,2011,38(12):1762-1767.

[22] XA, £ P, 2R, 55, SO A BAEAR IS R AL B i1
BLFABFGEL. 22 5 3P4, 2006, 6(2) :45-49.

LIU Jian—fu, WANG Ping, LI Han-dong, et al. Research and applica—
tion of dominant bacteria in treatment of alcohol wastewater[J]. Journal

of Safety and Environment, 2006, 6(2):45-49.



