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Study of factors influencing the growth of functional bacteria
in bioremediation of shrimp culture environment

LI Qiu-fen, XIN Fu-yan,ZOU Yu-xia, YUAN You-xian
( Yellow Sea Fisheries Research Institute , CAFS, Qingdao 266071, China)

Abstract: Influences of temperature, salinity, pH, soluble oxygen, inoculation volume and composition of medium
on the growth of functional bacteria in bioremediation of shrimp culture environment were studied with acridine
orange direct count ( AODC) and light absorption methods. The results indicated that most functional bacteria
strains can grow in aerobic or semi-acrobic condition at 16 — 40, salinity 0 ~ 40 and pH 6.6 - 9.0. Phosphate
was indispensable for growth and most shrimp ponds can meet this condition. 28 ~ 34C, salinity 20 — 30, pH
7.4-8.2 with rich soluble oxygen can be used as culture conditions in large-scale bacteria production, and the
concentration of peptone, yeast extract should be raised 5 times and inoculation volume may increase properly. To
increase the amount of bacteria, best time period for culture is 18 ~ 20h.
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EEREHNRZHAEEETAEEOARN - MEMEYE MR B RETEAEDEEE
BRBETELAGTAKRERDY, AXFERRTSHE T ERAEEKKEE, 8L R
FfE R RE R E R AP RA AT REFER PR RAEYE R T8 P T IF R F TR E MR
Tl A & B A 7= B AR BB 2R 8

1 MEETE

1.1 ZEME S5

VB B Bk 147132147222 147451 \ L7511 Fc6308 . Gy7018 M1 A iR B 40 4y &5 I i 5 I 8% - UV-365 %41
AT AR (B ARG E),SYC2-2 LR =B (F SRR #) ,PHS-3C % pH it ( LiBE
BEAERT ) HZQ-Q R IR G #F (WM /RERKE THAFRARAFIH)%.
1.2 ZLWHE
1.2.1 REMMERAEEKMZE

otk 22168 #5559 ,0. 20m MIALBELEE , RE &R, BB 18 ~ 24h BB HE & , FI L F0RL A
BEKBE T, BORE G H R E SR, KE N 100mg - mL. !, SRBMHE N 0. InL, BHRES &M
BRPREIE RN AT, 955 T 16°C.22C . 28T 34T WTHEFHFHA T, 48h FEIEHRRHER, KPR T
B E , O WA S AT B (AODC) it Bk, [RBF A% B R E R EAES B, T ODgonnfE o
1.2.2 HENMERRERKBPZE

¥ 2216E B A BRI RN IS 3R 2, InZAE K (18K 8] NaCl, 43 SN B AR EL FE 25 0.10.20.30.40 RO 4 A 5%
FE, A pH A 7.5, BM(FEREMER )G ,28CIRG ST, 48h BB, 1 ODgpnnfH
1.2.3 ¥ pHIMERBEERKMZM

i 2216E WKL 3 501 M ABTEH, 5 2V %E pH £ 5.8.6.6.7.4.8.2.9.0, 2 0.20 By FLIE B
MERE, B (TEREMHER L), 28CIRG 3,480 JFEUE IR, W ODggounfH o
1.2.4 BEBEMEARERKBZENE

B 2216E ks 52000 PRI E N 30, pH R 7.4, RS, S RASHBHHD, Hh— 4% 1/
3R A ETRYIEF(120rmin ), —4HE 1258, 5 —AEBEH, B EBIERE, 2 HENY
A IR JRE LM, 28TH 5,480 J5 43 51 ODgyonmfB o
1.2.5 BE#HEmEARERKNZMER

B D i XTI ER, AR KRR, BEARE, MEE KR ERER, mE&F, # pH
FT7.4,KE, 3%, SHNEMFEK LS HEHSR, FEREERNBKRE TSN 160g-mL™,
33pg-mL ™! .67vg mL "1 134pg-mL ! 268ug-mL"' ., T 28CIRFH LS, E 2h B —IK, T ODgoomfE o
1.2.6 EFERERESXEETENEIT

PA 2216E 353535 0 5 A, WA M & &, BB R R (R 1)4 400mL, A EE R, 115CH
FE KT 30min, AR5 35 121°CR K 20min, B _E W, BEFP Gy7018 BB, T 28 CIREG 5+,
M 12h FFi, %5 2h BUBE— K, W3 ODgoonen 5% pH fH

x1 EFERAF
Tab.1 Recipes of media
ERERS EAK(g) B E(g) BRE% (g HEE( pH
1 4 - 0.8 0.04 0 8.0
2 8 1.6 0.08 0 8.0
3 12 2.4 0.12 0 8.0
4 8 1.6 0 0 8.0
5 8 1.6 0 1.6 8.0
6 8 1.6 0.08 1.6 8.0
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2.1 BEEXHE R A KM

AEFEREMNEREEKNEZWELLE 1. BB L7132 Fe6308 £ 16 CEHF T ILFAREK
GBS HEHRIE 16~ 0CTHBEYA £ K, Hbk Fo6308 M tEA KR E N 28T, L7132 71 L7511 By &£
EKBENMT, HAFEKRNET 28~34T2X i,
2.2 EHEXNEREA KK

HELREREH SEARRYELRENOMNEEH T . AEERKEHRES, EF 20K H
#k Fc6308 1 L7511 %5 5 254 B SRR, Wi B Mk L7132, L7222 7 Gy7018 W AR BUR, fEEF 0~ 40 T8
EAHTAR, HEERKEERNK RAEBENK Lu4st FREAERAKPEK (A 2),
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9.0} 500 } —— BtE L1T132
—B— (bR L7222
85 B 400 | —a— BBk GyT0L8
B & ——— Tk Fc6308
= 80 e BEER 117132 ¥ ogn0 | ©
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Fig.1 The growth of functional bacteria at Fig.2 Effect of different salinity on the growth of
different temperatures functional bacteria

2.3 WG pH X 4E AR AR K A 22

B E A F VIt pH X HE R B A K AR 0L B 3, B #k Fe6308 1 Li7451 % pH KL B BUR, 7
Wit pHIE R 7.4 R EFAKEF ,pHIET 6.6 & T 8.2, 4 K8 B Z 85 W ; B L7132.117222
XT3 pH # AR KEUE ,pH 7 6.6~9.0 BB N A K, (HERS pHERN 7.4 MEREPAK
B s BitR GyT018 YA K 4E pH A& 6.6, R LM ER B9 R IF T AL R BT T R LO7S11 A K AR
£ pH F 8.2, 78 MR B 4 ¥ B 9 A K0T
2.4 BRENERRERKRNZHE

MNE AT ES RFEFRANFAREKAEE THEEROF N, RMEA XS Tk 5
FHA, MR, ERETHERESENBEANEKAEEW, BREKEFEES, HEBTEY
SHETIRATAK,
2.5 AFEMEXMNBEESKNE R

W S BR B LR A ERAE, TSR RS A K B0 A, B R P ATk B R KRR E
AKH, BERHEMN 33 emL HEE B 268 p-mL B, A FIEE E B K AR BT\ 18h 4542 2 12h, 1B 16h
B EHMEREARERD —H,
2.6 HEFRELIRBEAN AL S X 1R AR AR R B R I

BHEERMGLERAESG)  E—-CHEN  BEEEFAESHTEETENEE™ &, #2523 5k
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B 4 f5et 3R B (Hh R 2 R4 30% ~40% ) , BB BERW 6 58, W E W N, SLBIRE
R ERER AR - RN EREEREP RN B RFE RS K G, AR
VB B R B RS R P A AR KRR A BIRR S B R I FePO4 IBE SRR P MIBE R KHEMKTH
W FE A FePO4 OB SR HTFRY, LIRSS REH B A KT AEN, MENEEENEREF BEKRT
BAMBEENERETE, RBRERMUERR pHE, X556 SHpHEEE6.72 71 5.28, 4

HWET37U L,
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Fig.3 Effect of different pH on the growth of
functional bacteria
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Fig.5 The growth of degrading bacteria with
different inoculation volumes
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Fig.4 Effect of soluble oxygen on the growth

degrading bacteria
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Fig.6 The growth of degrading bacteria
in different media
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ERA TR, ARHEAEEMNEMEER (geuem, ' =3.3380D +7.673,n=19,r =0.76, P <0.005),
Hit, DG RELEH , ¥H ODgufE R R R AEEYE

Bt AT R YR, BTHE R T A RSN A Y R SR A K U2, —iRiF e
TE 352 B 151 PR 45 08 B L pHL. 2k BE S B YE BT 4r 80K 20,0~ 35.0C.6.9 ~8.7.16.0 ~ 38. 113-15) | 5@ ¢ HF
REMATHHERAEERMEN, RBARMNIIHENERAETAKWRERE 16~40C, 2EHEENO
~40,pHEEH 6.6 ~9.0, FERMERBG THIAK, TAXEEEE B &4, MARELKGEL
FERMAZ S, B, ABE E, XEEFREER TN G % B iFhA K BH, i/E IR IR g R
fAEYBEMERR.

EBATD  BREAGAIRS HEERWAE T REMRAE, BREA G BRI RIH TR & A~
MELMAS AR BT AR 7 28 ~ 34 C B F 20~ 30.pH7 . 4 ~ 8.2 . HE LT, A K E
5 AR AL P IS SR A 1. —BRRB R E RN SEax HALE T
EREEEALRBEIRPLTBRMSBOERE pHE TR, RNEW T HEEK, BEREPEER
mESMEERE, HTREYRA RS R®E, A RREE S, A EREEA~EMREFM AR, 8
YMKEMRE BEEBAESFESNEE, MERFEMES, A FEREEL 16~ 18h AH,
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