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 °F 371 #F9 Fjalrg|gots G4 Helstith $HES Pseudomonas aeruginosa, Aeromonas hydrophila,
P. fluorescens, P. paucimobilis, Chryseomonas luteola, P. vescularis 50T} FUdAT} S7)1E5S AAE 4= = |t
globg gAlsly] 9Jsto] tmuold (100 mg/L), AAHg 4100 mg/L) 9 2110 mg/Lyo] ZH27}F EFE 10 mL2
marine broth 2216 (DIECO)o| ajkute|a]ole HE(1.0%, v/v)ala 1247k vjeksladnt. Azeld HAE Ab} 25% o]A
CODcr& AASH: sidteleiol 163, 15% ol4e] hryol AE AAs: sjguteelohz 95, 60% o2l 24t
ALE AAsHs sigateleoks 115 18] 90% o9 Q& AAsk: sfdte|e]ohs 13%0] £ =3It Aeromonas
hydrophila, Chryseomonas indologenes, Pseudomonas diminuta, Vibrio parahaemolyticus 7} 971 U JFAF A|A
AEE fI8l A E AT 224 ARS 218l 4359 sjgtE oS CODer 250 mg/L, NH;-N 40 mg/L, NO3-N 40 mg/L,
POP 10 mg/Lo| 717} E7hElo] 9liz W marine brothol FEeLL, 10417 MlFelEA AARES Sgelsich

Abstract 371 strains of marine bacteria were isolated from Gwangyang bay in Korea. The dominant species were
identified as Pseudomonas aeruginosa, Aeromonas hydrophila, P. fluorescens, P. paucimobilis, Chryseomonas luteola
and P. vescularis. To screen marine bacteria capable of removing nutrients and organics, marine bacteria was
inoculated in 10 mL of marine broth 2216 (DIFCO) with NH3-N (100 mg/L), NO;-N (100 mg/L), and PO,-P (10
mg/L) with 1.0% (v/v), and incubated for 12 h. Results from the screening test, showed that the removal efficiencies
for COD¢,, ammonia niterogen, nitrate nitrogen, and phosphate were over 25% for 16 strains, 15% for 9 strains, 50%
for 63 strains, and 15% for 80 strains, respectively. Aeromonas hydrophila, Chryseomonas indologenes, Pseudomonas
diminuta, Vibrio parahaemolyticus were selected for nutrients removal experiments. For the batch test, 4 species of
marine bacteria were inoculated in modified marine broth containing with nutrients(COD¢: 250 mg/L, NH3-N 40
mg/L, NOs-N 40 mg/L, PO,-P 10 mg/L, respectively), incubated for 10 hr and the removal efficiencies were
measured.
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[Fig. 1] Collection of marine bacteria in Gwangyang Bay

[HE 1] Marine broth 2216 2] ZAJ(DIFCO)
[Table 1] Marine broth 2216 (DIFCO)
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Components

Peptone 500 g
Yeast Extract 1.00 g
Ferric Citrate 0.10 g
Sodium Chloride 1945 g
Magnesium Chloride, dried 590 g
Sodium Sulfate 324 g
Calcium Chloride 1.80 g
Potassium Chloride 055 ¢g
Sodium Bicarbonate 0.16 g
Potassium Bromide 0.08 g
Strontium Chloride 0.034 g
Boric Acid 0.022 g
Sodium Silicate 0.004 g
Sodium Fluoride 0.0024 g
Ammonium Nitrate 0.0016 g
Disodium Phosphate 0.008 g
D.W. 1000 ml
Adjust to pH 7.0




Bopur slejel o] maE Aol AA shepreelot BAl 9 2o
[ 2] Sea water complete?] &4 2= 7718 5%=(CODc) 250 mg/L, NH;-N 40 mg/L,
[Table 2] Sea water complete (SWC) NOs-N 40 mg/L, PO, "-P 10 mg/LE ZA3}o] AME31S
L =24 "l BAS o5k A|lg L 7k7b o, 1. 10A)7}F
Components o 54 7;‘_*1‘3 8t AlFE= ZH2E 0, 1.5, 3, 5, 104]
FIEES .
Peptone 500 g ol Akt
Yeast 3.00 g
Sizczztler(ad'ust to D.W.) 372%31 [ 3] W% marine broth 22162] 27
J . I [Table 3] Modified marine broth 2216
Total Volume 1000 ml
Adjust to pH 7.0 Components
Glucose 0.068 g
) Disodium succinate 0.100 g
Qe sl~E FUFHH(pour plate) 22 =7 Absolute Ethanol 0.05 mL
(viable count) 3t &, 7+ Z2UE H3}o] Hjx|of H=E Ferric Citrate (0.5% sol.) 1 mL
- Sodium Choride 1945 ¢
C 1355 oF L oL A
AL, 25 Coll A 24AIRE vt et v s Magnesium Chloride, died 590 g
s3sFE ] 7 (CH 30)2 o]-8-31o] 1,0008] 2 JerPs}ocl S Ammonium Chloride(NH3-N) 20 mg/L
Hal ojn= slolslyich adBaly FRE M Sodium Nitrate(NO3-N) 20 mg/L
Potassium Phosphate(POf'—P) 5 mg/L
oxidase test, KOH test Ax}o] we} API kit(bioMerieux)S Sodium Sulfate 324 ¢
ARgslo] e, ksl g AEES A ST 2F 7320 A Calcium Chloride 1.80 g
= APILAB Plus program2 o]-&-5}o] =45}tk Potassium Chloride 055 ¢g
Sodium Bicarbonate 0.16 g
Potassium Bromide 0.08 g
2.2 A9 MHEs sHUHIE|2|0} EHAMH Strotium Chloride 0.034 g
_ _ B B Boric Acid 0.022 g
g i AAG slgaEEors BT #15t godium silicate 0.004 g
of, Bl A= gjodutgglo} #+FS 5 mLe] marine Sodium Fluride 0.0024 g
broth(DIFO 2216)7} 1A ¢li= 10 mL A| 3ol FHEsto] gfm:;niun; hNitrzte 0008(1)2 g
1sodium Phosphate .
28 Cof| A 3U3t 3 7] 70 0 = st vl gl 1%01] ¢ oW 2 1000 f
W. m
HuolAd &4 100 mg/L, ZAR] A4 100 mg/L, €1 10 mg/L
Adjust to pH 7.0

= Z7}8} marine broth 10 mL-S 2}-& 20 mL A| g o] H=

3, 12417 sjFal it FmLjoby A NHCL 94

43 A4 NaNOs, 912 KH:PO,Z A5}k 124121 Wl
F 4718, A% W 10 AARS BASAR, Bgo] /g
3o soputE|elobE Asto] R4 WAl AA o
#gstgick
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o 500 mLO] WiX|E A& &, viFAE FF st 37t
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=454t
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ey 54us dud 2s, 2o Ad 22y 2
37179931, Bergey's Manual of Systematic Bacteriology[20]2]
BRI ue § B SriA B4 dejiols 3
3a19ieh Helsl 1A welelole] EAANE E 3of
UehIct.

[E 4] okl 4 el vfejeloto]

[Table 4] Number of bacteria identified in Gwangyang Bay.

Identtified bacteria Identified bacteria
32 |Methylobacterium 1
Aeromonas hydrophila 1 |mesophilicum
Aci.haemolyticus 1 |Microbacterium aborescens
Aci.lwoffii 3 |Micro. imperiale 1
Aer.salm.salmonicida 3 |Micro. laevaniformans 1
Aeromonas sobria 2 |Moraxella spp. 7
Agromyces ramosus 11 |Pasteurella spp. 1
Alcligenes faecalis 6 | Pimelobacter acns 2
Aureobacterium saperdae 7 |Pi. avidum 2
Aureobacterium testaceum Planococcus spp. 1
Pseudomonas diminuta 10 |Plesio.shigelloides 1
Bergeyella azoohelcum 1 |Pseudomonas aeruginosa 33
Bacillus marins 1 |Ps. fluoresces 2%
Brchbacterium faecium 2 |Ps. alcaligens 2
Burkholderia cepacia 8 |Ps. putia 1
Burkhol .pseudomallei 7 |Ps. pickettii 6
Chryseomonas indologens 7 |Ps. paucimobilis %
Chry. luteola 21 |Ps. vesicularis 17
Chry. meningosept. 3 |Salinicoccus roseus 1
Chromobacterium violaceum 5 |Shewan.putrefaciens 1
Clavibacter rathayi V.alginolyticus 13
Cla. xyli subsp.cynadontis 1 |V.parahaemolyticus 7
Clostrium bifermentans 3 |Vibrio fluvialis 5
Clo. chauvoei 1 |Vibrio metschnikovii 7
Com.testo/Ps.alc. 1 |Vibrio vulnificus 4
Flavi oryzihabitans 16 | W.virosa/Emp.brevis 2
Marinococcus halophilus 2 | Xanthomonas spp. 9
8 | Unidentified 0
Total 371
B 4 EAE 45 = Pseudomonas
aeruginosa(33 -=F), Aeromonas hydrophila(32 #5), P.
fluorescens(26 %), P.  paucimobilis26 o),

Chryseomonas luteola(21 wt<%), P. vescularis(17 «5°) &

o] SH3IHTHIE 4). £3] Pseudomonas 4126 +57)

Hale #3371 9F) F 33.9%7F 9= FoFQ Ao
2 wAEoled, 4ut o4k 2ARE Sofu Aot
AR bR,

3.2 242 MHs sHYE|2|of B2l

3.2.1 R7I18 M sHAEtHIZ|0F A

7% AAALEl 283t marine broth 2216 vjZ] <]
COD¢ 27)% %% 7200 mg/LE UeRgom, 1247k Bf
F T 54 2 25%(1790.7 mg/L) o AAT HEH 2
ok= 1671 w52 YERITHEE 5).

[# 5] s dHlotel ] o3t f7]E9] =& AlA &%

[Table 5] Result of highly removing CODc: by marine
bacteria (above 25% removal efficiency, unit :
COD¢ mg/L)

Strain conigilttlraaltion cérggntgt}ilgn Rem.(%)
A705 7159.6 3552.3 50.4
1709-2 7159.6 3577.7 50.0
A709 7159.6 4067.5 432
H707 7159.6 4264.7 40.4
K710 7159.6 4501.5 37.1
1802 7159.6 5015.4 29.9
7702 7159.6 5048.6 29.5
H708 7159.6 5079.0 29.1
H716 7159.6 5079.0 29.1
7705 7159.6 5226.7 27.0
K706 7159.6 5290.3 26.1
F803 7159.6 5295.3 26.0
B701 7159.6 5320.7 25.7
B711 7159.6 5346.2 253
HS803 7159.6 5346.2 253
G803 7159.6 5358.9 25.2

3.22 ¢@L|otd ZA KA sHUEE|Z|0f B
Marine broth 2216 HJX]2] NH;-N s%=Z 100 mg/LZ
zAsto] A A, 12417F Wi & 15%(17.3 mg/L)
& AAzE v 2ob= 97 582 YEFHTHE 6). 7}
2 =0 §89 Hol A813 FFE NOs 9 AAE F3t
44.4%2 v =A UERth viRlo] HES] NO-NE
A7V5HA] EF oL, nitrite AJAFTFO] 22.11% 2 YEGE=

o

dl, ol sjek uEElol & A HaE olgslo]
nitrite2 ASH= o7t g 4 s Ao Wi

Eltk(data not shown).

[Z 6] sloF weleloto] ofgh ghmujoby Do) & A
A &%
[Table 6] Result of highly removing NH3-N by marine
bacteria (above 15% removal efficiency, unit :
NH;-N mg/L)
Strain con{:rélrtlﬁzliion cﬁlieermggtrﬁl Rem.(%)
A813 104.3 58.0 44.4
B817-2 104.3 59.0 434
B802 104.3 62.5 40.1
L806 104.3 68.5 34.3
E805 104.3 72.0 31.0
1804 104.3 72.5 30.5
A814 104.3 76.0 27.1
E801-1 104.3 85.5 18.0
A812 104.3 87.0 16.6
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3.2.3 Zitd EA M7 SHLHIE|2[0F EFAY 3.3 3|24 FHA 2o HAH AH
Marine broth 2216 HJZ]2] NO; =5 100 mg/L(Z A39L B3 AEE #F F= $71E 2 gJokdF A
7] BE 77.75 mg/L2 ZAHE)o 2 xHsle] A¥st 4 AoA 1R/ES HQl H#F= Aderomonas hydrophila,
I}, 124]7F HiGF - 60%(46.7 mg/L) o)/ A A v Chryseomonas indologenes, Pseudomo nas diminuta,

ob= 117l #2 YERITHE 7).

[E 71 s welelole] ofst Wiby Aa0] & AA A
[Table 7] Result of highly removing NOs; by marine
bacteria (above 60% removal efficiency, unit :

NO; mg/L)
Strain Initial ) After 12}_1r. Rem.
concentration concentration
1707b 71.75 13.86 82.17
1708 71.75 16.94 78.21
A1001 77.75 21.00 72.99
1804 71.75 21.59 72.23
D702a 71.75 25.84 66.77
E1001 717.75 27.45 64.69
7709 77.75 27.56 64.55
H1004 77.75 28.78 62.98
B710 77.75 30.17 61.20
L806 71.75 30.19 61.17
C716 77.75 30.84 60.33

3.2.4 QI X7 sHLatE|Z|0} EhAH

Marine broth 2216 H]#] 2] PO,> ¥=2 10 mg/LE &
Asto] A Aaf, 12417F vjF T 90%(17.3 mg/L) ©]
A AASE e ejob= 137] 2 YEHTHGE 8). 53,
YH Aol A= 100% H5F AAR A% =], i+
29| 57t Pseudomonas 4ol &= ASE, Q1 AA
0] =2 ghe|gjote] 79 N0y A|AEE 23} 25%
olAle] B3E 3= Ao 2 el TtHdata not shown).

[& 8] sfiFts=lotol ofgt Qite] w2 A|A &
[Table 8] Result of highly removing Phosphate by marine
bacteria (above 90% removal efficiency, unit :

PO, mg/L)

Strain conigg:f;tion cétftci;tgt}i]rc;n Rem
D810 9.55 0 100.0%
C808 9.55 0 100.0%
C803b 9.55 0 100.0%
C802 9.55 0 100.0%
C810 9.55 0.15 98.4%
J801 9.55 0.35 96.3%
C803a 9.55 0.39 95.9%
G803 9.55 0.62 93.5%
E804 9.55 0.65 93.2%
D809 9.55 0.81 91.5%
G805 9.55 0.86 91.0%
B708 9.55 0.9 90.6%
E802 9.55 0.95 90.1%

Vibrio parahaemolyticus2 EPGTE A4 E 459 af|oF
e gols A HHS St fAE, 4 E QA
s, dazont FAEA ge
o
A

g3},

C. indologenes®} A. hydro phila7} Tf
g Eokom, AHoz BRIg
$E0] "olAl= AE itk 439
A2 3~5AI Aol A ol =dst
2 yehston, 10A7to] ZAEH Aol 3
Aoz YERTHE 2).

3.3.2 8712 HA

S71& AA= P. diminuta®} V. parahae molyticus7}
780 =2 Ao et} P diminuta= 10A]7}of
243.9 mg/Lol A 48.1 mg/L7HA] 80.3%2] AAee HY
o, V. parahae molyticusi= 10A]7to]| 243.9 mg/Loj|A]
41.0 mg/L7}A] 83.2%92] A|ALE 2t (13 3).

3.3.3 ¢¥ZL|otd EA HA

AR 450 sfepatejeiol R ofmuoby Al
AAgo] & AOR Urhton, 53] 35412k o|ufe]
90% olAF AAS L) AP BIS Ft AAR
o 7h w7 pehiztl, ol o] o] BAAL AAE

3 g AL Gl Ao FSET (AY 4).

3.3.4 LY EA A
AAA Q] AAg A0 AAES 20~35% =z W

A ebset. A hydrophila®] 739 15X17H 30% ol
o %2 AARE HYo, BE RFEE 51047
A #319] AL heklich. ool Aol Waky
Ak AARS vlmste] 2 ), 2} 2R HEshe A
2:90] T Zlo] SIStk 1% 4 and 5). B8IS 5
WA W AARE 7V S ek, o] E3

=
o BN HRBT 2 WAL Gl S0 Bg

E

[e

A

oML e
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95% oSl 2 ArEe UEhdlen, A= 3~5AKt
of 7F¢ &7 Yebdth. 531, C. indologenes= 1.5A%k

gl 90%7F Y o A ALS Halr) ol AL w3
10A]7to] Axteld Al A&o] o= Aoz Yelds
g, o]= 107} 0o]& AAEo] 7Asl= Axt WAsh
Ho] = Aoz FFHIH 6).
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[Fig. 2] Groth curve of marine bacteria
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[Fig. 3] Removal efficiency of CODc: by selected strains
(10 hr, aerobic culture, 250 mg/L).
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[Fig. 4] Removal efficiency of NH3-N by selected strains

(10 hr, aerobic culture, 40 mg/L)
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[Fig. 5] Removal efficiency of NOs by selected strains

(10 hr, aerobic culture, 40 mg/L)
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[Fig. 6] Removal efficiency of phosphate by selected
strains (10 hr, aerobic culture, 10 mg/L).

4. Z2E

BoputelA] 371 #ae] sfepubdlelole Helsh,
Pseudomonas aeruginosa, Aeromonas hydrophila, P.
fluorescens, P. paucimobilis,
vescularis =°] A3}t

YTt 4712 AAT 5 9l slepElelos g
ANt AT} 4%(deromonas  hydrophila,

indologenes,

Chryseomonas luteola, P.

Chryseomonas
Vibrio
AgerHlelot 712 o 1)
A7 5ol $4at Aow Yepton, &
F71E 9 A2 AlAsol J-_7ﬂ =2 A0E YEhth

Pseudomonas diminuta,
parahaemolyticus) 2]

3| P. diminuta’=
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