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Isolation and Identification of High Phosphate-accumulating Bacteria. Shin, Kong-Sik*, Jung-Un Ko,
and Woo-Young Choi'. Research Center for the Development of Advanced Horticultural Technology, Depart-
ment of Horticulture, Chungbuk National University, Cheongju 361-763, Korea, "Department of Agricultural
Chemistry, Chungnam National University, Taejon 305-764, Korea — By using autoradiography and phosphate
medium, high phosphate accumulating bacteria were isolated from the soil of protected cultivation area and acti-
vated sludge. Selected strain, PO8, was gram-negative, rod/spherial (0.5 ~ 0.6X 1.0~ 1.2 pm in size) and non-motile.
PI4, another selected strain, was gram-negative, rod (0.4 ~0.5% 1.5~ 1.6 lum in size) and motile. It also had flagella.
According to their morphological, physiological and biochemical properties, the stains were identified as Acineto-
bacter lwoffi PO8 and Chromobacterium lividum PI4, respectively. A. lwoffi POS and C. lividum P14 cultured in the
P-1 medium containing 150 ppm phosphate were able to uptake high phosphate up to 92% and 83%, respectively

after 24 hours at 30 °C during liquid culture.
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Fig. 1. Selection of phosphate-accumulating bacteria.

An cxample of the autoradiogram using agar plate containing
37 3-

~POy.
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Fig. 2. Efficiency of phosphate uptake by the isolates.

Bacteria were grown in P-1 liquid medium with( A ) or without( @)
0.02% yeast extract in shake flasks, and maximum values of inor-
ganic phosphate consumed were plotted against cell mass concen-
tration.
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Fig. 3. Scanning electron microscopic photograms of the iso-
laies: PO8(A) and PI4(B) which grown on nutrient agar plate
for 24 hours.

Table 1. Morphological characteristics of the isolates

Characteristics PO8 Pl4
Colonies™ <
Size(mm) in [ ~2 1~2
diameter
Color ‘White White
Shape Circular Circular
Opacity Opaque Translucent
Elevation Raised Raised
Surface Glistening Glistening
Edge Entire Entire
Cells*
Size(um) 05 ~06%X 10~1204 ~05%X 15~16
Shape R/S R
Gram staining - -
Motility - +

#The culture was grown on nutrient agar plate (pH 6.8) for 24 hrs at
30 °C. +: Positive, -: Negative, R: Rod, S: spherical.

FEHE P w2 citrate o8N FNEE
Hylom ghp3lZo) AbgEs2 ¥ A BE 7R3
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Table 2. Physiological and culture characicristics of the isolates

Table 3. Profiles of cellular fatty acids from the isolates

Chatacteristics POS8 P14 POB P14
Growth in air + + Fatty acid (%) Fatty acid (%)
Growth anaerobically - + 14:0 Iso 5.72 10:0 30H 294
Catalase + + 14:0 3.38 12:0 2.69
Oxidase - + 15:0 Iso 6.34 12:0 20H 6.21
Carbohydrates[O/F/-] - 0 15:0 Anteiso 60.83 12:1 30H 3.71
Growth al 22 °C + ND 15:0 1.86 14:0 0.90
Growth at 42 °C + - 16:0 Tso 10.05 16:1 w7¢/15 Iso 20H 31.89
Growth on nutrient agar + ND 16:0 6.65 16:0 35.54
Growth on MacConkey agar + d 17:0Isa 0.40 17:0 cyclo 8.08
Growth on KCN ND - 17:0 Anteiso 476 18:1 wic/woOrwlzt, 5.04
Carbohydrates |in peptone media], acid from: woc/w12twic,

glucose . + wl2tw9twic

lactose - -

maltose - ND

SUCTOSE ND - < ek P-1iR]el] 30°C, 484|7F ZleufoFsbe Al Al7HA

xylose - - Hol| whE A A5, pH W3, 2] 4Rl g <Ak
Aesculin hydrolysis ND + Epg0) HEE 2alsldv(Fig. 4). 2Bl A woffi POS
Niwate reduced C ot o ek 1AIZE ol SRR Agsled 24X7F Fel
Eﬁ: o carbon souree NC}D 4_“ %) 7] (stationary growth phase)e]l =g&lg.ern olike] &
Gelatin liquefaction - ¥ g2 olg} vldAL R Flsle]l 244|7F o] F 92%FA
Urease - - T SEg viehd Gg Wi 48A77kA] FRk QAR
Phenylalanine - ND kg2 Ho|A] k7 72 ok& FX|slgr}. =3t glucose®

+: Positive, -: Negative, d: 11 —~ 89% of strains are positive, F: Fer-
mentative, O: Oxidative, ND: Not determined.
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Fig. 4. Time courses of phosphate uptake by the strains Acine-
tobacter lwoffi PO8 and Chromobacterium lividum P14,
The organisms were grown in P-1 medium with shaking at 30 °C
and the residual concentrations of glucose and phoshate were ana-
lyzed.
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