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The Degradation of Aquiculture Contaminants by LH (Lactobacillus spp.)
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Abstract: The degradation of NH;-N, NO,-N, NO,;-N, PO,~P and COD in aquaculture wastewater and feedstuff by Lactobacillus was studied.
The factors such as temperature (15~30 °C), the concentration of Lactobacillus (10°~10° cfu-mL™) and feedstuff (50~150 mg- L) were con-

sidered. The results showed that compared with control groups, NO,-N, NO,-N and PO,-P in treatment groups reduced significantly while

NH;-N increased. The COD of all groups had no remarkable changes. There were significant differences among different treatments in the

degradation rates of NH;-N, NO,-N, NO;-N and PO,-P in aquaculture wastewater and feedstuff. Lactobacillus exhibited significant effects on

the removal of NH;-N, NO,-N, NO;-N and PO,-P in aquaculture wastewater and feedstuff, but made the concentration of NH,;-N increase,

while exhibited no obvious effects on COD. The application of Lactobacillus in aquaculture should associate other probiotics such as bacillus

and photosynthetic bacteria to display their different functions.
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AMR] A IR AR R 30 T DA S iR SR AR X R 1Y
BUARSRRE ST, D80 T 1) e A | SR AR B i) 3 Rk
aFR T K P,

FLRR R A SR 68T, £E7K ™ IR AE_E 1 o F B
TR IR | SRR S e T |
ISR AL DO AES, T LK v A T THE D) A5 41
18, ASCHITE T AR | Rt R 3L
FRAT B LH X IR K Tt e, B 7E R
KRR BT TR VR

1 #MRERE

1.1 EFRIEFE

Hp [ K Rk A B R K RIS T (R SR R
PRALR TR . FUBRATTE LH, SR MRS 85553k iR 1
[ 10 g; ELRSRIRY) 5 g5 FPEERR A 5k 2 g; Hi 4420
g;NaAc-3H,0 5 g; i 80 1 mL;K,HPO, 2 g;MgSO, -
7H,0 0.5 g;MnS0O,-H,0 0.25 g; Z&1f 7K 1 000 mL, pH
(6.90.1) , & Wl , 121 °CE & K 15 min,
1.2 RARERES

W R ORA R Ik, B AR SR IERE 5% 24 h,
B RS 1010 cfu-mLt, b T R g b 5 0
BRI A, e T Y e S 6 BT 5 7 £ 250 (8 000 r-min )
20 min, FidE FIEW, A O A AR K vt | 25001

Fibi FIEWRES 21K,
1.3 HfEXIS

FEEA K R T LIRS I AR 3R A ) R S5 5 o
A7 HEH K

XPURERLRE TS R 95 W EREC A iR R
it 40%,,

1.4 &R KHIPEFRIE F

TE 16 > 1000 mL B = fAMi, £ MA 500 mL #7
FAIE K, 2o R B AR BRI K H pH {H 22 NH,-
N .NO,-N NOs-N .PO,-P .COD &5, B 12 s N
VULl , B4 3 I FAT, A—E R LH I, HIAAS1E
WS e, ART 4 P28 R K R A 3
J i 52 pH 18 & NH,;-N NO,-N .NO,-N .PO,-P .COD
B AR R HREH (CK) o 23 DA [ v B T
FLERFT BN FRFE I K R A T, o I
B4 15 °C .20 °C .25 °C 30 °C 4 2H (A 10° cfu-
mLL), B e JE 43 108,104, 10° 10° cfu -mL 4 2H (¥ J&
30 °C), BRURIRERT K G KA 78 2 R Z LA
AFEHE R A ) E] B K AR Y A s
BORE, 43 5 E pH NH;-N NO,-N NO;-N ,PO,-P

CoD,
1.5 XA PEREIE A

Pk 16(8E 12)1~ 1 000 mL A9 =Ff3 , 4 A 500
mL BRI KRN — f YRR}, Fe AR ST, 48 R KR Ak
BRI 52 K o pH {8 &% NHy-N NO,-N NO;-N PO, -
P.COD i Ja , B 12(8 9)fis-~ 4(8k 3)4H , 41 3
ASEAT A —E ) LH B, AV 3550 b
SAATER Y AR A4S 3) N A TS P48 M R KT
b P 5 pH & NHy-N NO,-N NO;-N .PO,-P
COD S JafE X BRL (CK) 43 Bt ARl Mk B
TP DA R FURR AT RV A 7 Sk s, H:
Wi M 43 50,100,150 mg- Lt 3 4 (RHkE
105 cfu-mL, JEEF 30 °C), &4 15.20,25.30 °C 4
2 (PEMREE 10° cfu-mLt), FREMRE 4> 10°,10%,10°,10°
cfu-mL* 4 24 (I 30 °C) , AFURIURE Fi FH KB A b
FERIFORZIEE , LA Fe A R T, 45— A a] (8] B 4
ARG 51 5 BORE, 43 5002 pH \NH;-N \NO,-N
NO,-N .PO,-P .COD,,
1.6 MEFHE

pH FH 2 B2 11 2 ;NH,-N .NO,-N .NO,-N .PO,-
P .COD 43 A IR IR BR £h AL | 28 R ot
i VBE-AR IR R R W 3 OO B R e R R
BN EE | BT RS A UV-7504 £ 5ha] DL 2066
it
1.7 BEBRREATER EIRS A E

BAIR AR PRI AR A A R:w&i_oct)

x100%, FH R RREAREAR  Co MAKHREE , C, WL
ZERET T FH SPSS Suil- 4%t [ fr R kA T EALIA]
R EMHT,

2 HFR

2.1 FLEEHTFE X Bk B BEAR
2.1.1 pH 754k,

B LI AE A LR FEH, pH #f AL T R
HyE# 15 °C .20 °C 25 °C 30 CELHn4H 1) 2 AR BE 41
1k :7.95~6.85 .7.93~6.56 . 7.92~6.38.7.96~6.17; 10°
10*,10°,10° cfu - mL-* S 56 2H A8 £k i 5 40 51 Ky 7.94~
6.45.7.95~6.37 .7.91~6.16 .7.93~6.29,,

2.1.2 JEIK IR fRAR AL

WA 1~10 FioR, 555 BAIAR EE , AN RTEEE R AKX
AN TR e T I 4 % K 19 NO,-N . NO;-N PO,-P
WRE A 1d 2156 4 d —HAAT R NH,;-N
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Figure 1 Degradation of NH,;-N in aquaculture wastewater by LH
at different temperatures
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B2 AEEBET LH Xf Bk NO-N HIFEf#
Figure 2 Degradation of NO,~-N in aquaculture wastewater by LH
at different temperatures
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B 3 REERET LH X &K NO,-N HIFEAE
Figure 3 Degradation of NO;-N in aquaculture wastewater by LH
at different temperatures
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B4 AREIBRET LHXJE 7k COD HIFERE
Figure 4 Degradation of COD in aquaculture wastewater by LH at
different temperatures

B 5 AREBET LH 3Bk PO,-P HIBEAZ
Figure 5 Degradation of PO,~P in aquaculture wastewater by LH
at different temperatures
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Figure 6 Degradation of NH;-N in aquaculture wastewater by LH
with different concentrations
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Figure 7 Degradation of NO,~-N in aquaculture wastewater by LH
with different concentrations
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ANV BE S50 LR AT TR 0T 7 581 K 1 ok frg R
LR 1, NO»-N AYREAR 28 SR S EAH DG, &R T
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Figure 8 Degradation of NOs—-N in aquaculture wastewater by LH
with different concentrations
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Figure 9 Degradation of COD in aquaculture wastewater by LH
with different concentrations
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LR 1, X NO~N R fifk 3 bt b Wk B2 i I i 7, 1H.
10°,10° cfu-mL* Z [B N AEFE 5835 19 25 5 s NH,-N 1)
WAL AR rp it B SS, DL 10 cfu-mLt 4119
TR Aok, 108 cfu-mLt ZH IR, 106 cfu-mLt 44
B ETHIEEE RN, NOs=N [RFEMERI LA 10° cfu-mL™
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i Ik} /d
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Figure 10 Degradation of PO,~P in aquaculture wastewater by LH

with different concentrations

2l A, 10° cfu-mL-t 2 A, 17 10°,10° cfu-mL-t 21
Z AN S 25 25 5 PO,—P IRt 2 Bl T VA B 1
T ThE, B 104,108 cfu-mL? 202 Al FELE B3
HZES

2.2 FLEEH B XA HIBEARRIR

2.2.1 pH 7534k,

B LI ARSI AR pH #R AL TR %
A%, 15 °C .20 °C 25 °C 30 C2L 5 2H i) 2 AR B2 41
51k :8.09~6.75 .8.05~6.43 . 8.07~6.31.,8.07~6.12; 10°,
10%,10°,10° cfu - mL-t 55 %6 2H 2% 1k i B 43 51 4 8.07~
6.41.8.08~6.28 .8.09~6.13 .8.06~6.15;50 100,150
mg - L S5 2 Y A8 Ak i B2 4351 R 8.01~6.21,8.08~
6.17 .8.12~6.18,

2.2.2 fal R R AR AL

W 11~25 Fis, SxF AR SRR E T A
[F) B R B A KA [R) RGP B i 4 A NO,-N
NO;-N ,PO,-P ¥ i 25 1.d 2% 4 d —H AT TR
B NH,-N 3 52 T THREa 3, COD 1 ik i U
E TN R AUy <R

Table 1 Influence of LH on the degradation rates of the aquaculture wastewater(Mean=SE)

1 FUBATHE LH X SRmEKI MR (FHERAER)

NO-N NHz-N NOg-N PO,-P

i 15 C 0.344 740,018 52 -0.154 0£0.013 8 0.381 240.014 0° 0.302 4+0.019 7°
20 C 0.449 540.012 3° -0.224 44+0.025 9° 0.431+0.015 4° 0.33354+0.0186°

25 C 0.586 140,020 3° -0.259 4+0.018 6° 0.503 7+0.013 2° 0.409 9+0.020 5°

30 C 0.587 8+0.016 &° -0.3518+0.023 3¢ 0553 140,017 9¢ 0.449 640,019 1¢

CK 0.089 7+0.008 5" 0.012 4+0.010 6° 0.005 8+0.014 7° 0.012 8+0.012 4°

BRI 10°cfu- mL* 0.245 740,013 82 -0.308 9£0.011 2° 0.384 6+0.012 9° 0.341 040,011 8
10* cfu - mL? 0.3528+0.023 6° -0.351840.014 7° 0497140018 7° 0.4819+0.013¢"

10° cfu » mL™t 0.469 940,017 3° -0.241 0£0.012 9° 0.455+0.021 3° 0.489 740,012 5°

10° cfu » mL™ 0.484 940,021 5° -0.178 6+0.018 7° 0.451 740.012 9° 0.550 5+0.016 3°

CK 0.029 640.012 0 0.027 6+0.013 6° 0.008 440,014 3¢ 0.029 3+0.011 0°

T [ —3 o B AR B3 (n=3) Z I Ge T2 i HL i 2 (P<0.01), Rl
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Figure 11 Degradation of NH;-N in feedstuff by LH

at different temperatures
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Figure 12 Degradation of NO,~N in feedstuff by LH
at different temperatures
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Figure 13 Degradation of NOs-N in feedstuff by LH
at different temperatures
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5 (P<0.01) ;NH,-N 7ES2 g od B rp 52 b3 iR
7 e R ) A 5 TR B 2 2 (R AR HE I 25 1Y) 25 7 (P<
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AN TR FLBR AT B (o PR 3T X Al sk 114 o fid % L
2, FLERFF X NO,~N PO,-P YR A AAEAR L, TR
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Figure 14 Degradation of COD in feedstuff by LH
at different temperatures
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B 15 REBET LH xH@#l PO,~P HIFEfR
Figure 15 Degradation of PO,~P in feedstuff by LH
at different temperatures
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Figure 16 Degradation of NH;-N in feedstuff by LH
with different concentrations
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mL* H AN 2, % NOs—N F{ P& £ A 103~10° cfu -
mL* _FJF, 1M 105~10° cfu-mL 21 R R,
ANFRYHREE T (IR f#R 2R W3R 2, % NO,~N Y%
ff A BE YR B T i e, I HE T =Z A R
H W25 1 22 57 (P<0.01) 5 X NH;-N Ak B £ B T
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B 17 AEBEMRET LH X174 NO,-N BIpiz
Figure 17 Degradation of NO,-N in feedstuff by LH
with different concentrations
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Figure 18 Degradation of NOs—N in feedstuff by LH
with different concentrations
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Figure 19 Degradation of COD in feedstuff by LH
with different concentrations
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B 20 AEERET LH 374} PO,-P BYFEHE
Figure 20 Degradation of PO,-P in feedstuff by LH
with different concentrations

B 21 REKEWIRET LH 3HARE NH-N BIp&
Figure 21 Degradation of NH;-N in feedstuff by LH
at different amounts of feedstuff
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B 22 AEEWRET LH X474 NO,~N HIp&fE
Figure 22 Degradation of NO,-N in feedstuff by LH
at different amounts of feedstuff
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Figure 23 Degradation of NO;-N in feedstuff by LH
at different amounts of feedstuff
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Figure 24 Degradation of COD in feedstuff by LH
at different amounts of feedstuff
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Figure 25 Degradation of PO,-P in feedstuff by LH
at different amounts of feedstuff

(o PR 250700, R g T O T A 14 5 Ao A Bl
TRAVER, 43 B el Ak A o, AT 4
FHEAE K5

AR ER SR 0 ST AV FEGR 1P I, AR 156
R, LH PR B IRFE K R NO,-N

e E R, &I 41 B i 2R A 24.57% 3|
78.01% A5, FLUXHFDRH K PR BEATF X K 1Y
XA LH 78 LURDRHE 5% 56 v e 0 4 dth I 19 2%
T, TR o SO & BB AE AR S A Rk 7
HVERRCRRE , eI T3 |, e 8] B Bof ) J2 R
S, B AR MR B2 100 4> -mLt kAR, RARSEDFERT
FEARLZWEREXT NO,-N FEARAE F B & K A LAY |
TR Wi &5 e Cazr Mg Y HL 3o B i A T A — 5
HISEIT , MAS ST NO,-N BB ARAS SR TR
ol PR B O SR AR, AR T TS VR S T
R F R R S AT A G, (HE S A TR | R
FERCR WA REE R — 5T, S P B R
Rl s, 2 FILA P ZEX NO,~N AR 1 52 i id
Wb, s SRR A FUAE IR 4 A R
RIS BE T A A FRER A IR, i DTS S OE 7L
TR AT T Vi PR . P 3% 8 4y e Sk R R e ik R 1>
Bz, 1 pH>4.5 BRI 0 DIk AN A, R BRI FL
P TR TR AR A PR RE 1 B 225 TEARSCH %
21 pH #RAE 6.0 LA I, AT HEWT X NO,-N (R figAE
FHJ& ARG 3

R (NHe-N) 2 KR TEHLAE ) R EAEETE
LIS T2 (NH,) A TR NH) TR AETE . Hhsr 7
XK IR SR B W S S R SR S
A H AT B 2 R TS RN, X SRR Sh
(A PRI R AT S22 (52 I DR ks o) 2 R A
FA I A i 2 — , FEASCH 50 B0 4 NH,-N 2
BT, X AT RE S A EREL AR R M R
NHo=N, T80T NH,-N AL TRl RUAE S H I A

%2 ZEATE LH IMARBIBEFEE (CEHEAREIR)
Table 2 Effects of LH on the degradation rates of feedstuff(Mean=SE)

NO>-N NHz-N NOs-N PO,-P
T 15 C 0.3738+0.019 4% 04481400117 0.156 6--0.024 3* 0.3881+0.023 6
20 C 0.5535+0.021 5° -0.8342+0.0106° 0.2584+0.028 3° 0.4734-+0.019 8"
25 C 0.7024-+0018 3° -0.878 7+0.012 &° 0.3784+0.021 6° 0.692 9+0.025 ¢°
30 C 0.742 140.016 2 -0.965 8+0.014 1¢ 0.446 0+0.025 &° 0.7499+0.014 2
CK 0.0336+0.019 8° 0.0513+0.012 6e 0.0712+0.023 8° 0.012 1+0.001 3°
BT SSE 10° cfu » mL*! 0.450 440.017 9 -0.7333£0.0130° 0.205140.020 8 0.46154-0.021 7
10* cfu » mL? 0.602 4+0.016 4° -0.8495+0.0145° 0.2365-+0.023 4° 0.525 440.027 8
10° cfu » mL? 0.7275+0.018 7° -0.9386+0.016 2° 0.3545+0.021 7° 0.670 9+0.025 4°
10°%cfu - mL? 0.780 1+0.017 1¢ -0.8815+0.017 &° 0.3052-+0.022 6 0.7845+0.019 5
CK 0.0234+0.014 5° 0.0524+0.012 1° 0.026 2+0.010 3° 0.016 1-0.009 7°
RIS 50mg - L* 0.4743+0.020 42 -0.69154+0.025 3 0.247 3+0.0145° 0.7333+0.026 7*
100mg - L* 0.5232+0.019 6° -0.6165+0.021 2° 0.308 2-0.020 4° 0.760 4+0.021 3°
150mg - L 0.576 7+0.022 & -0.440 5+0.027 6° 0.287 1+0.023 5 0.527 7+0.024 6°
CK 0.015 7+0.010 4° 0.050 2+0.0225¢ 0.087 8+0.014 5° 0.018 3+0.008 7
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