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Nutrient Uptake Kinetics of Nitzschia sp. for
Bioremediation of the Benthic Layer

Seok Jin OH
Korea Inter-University Institute of Ocean Science, Pukyong National University,
Namgu, Busan 608-737, Korea

For bioremediation of the benthic layer uptake kinetics of phosphate by microphytobenthos Nitzschia sp.
(JFH200406) were investigated. A short-term phosphate uptake revealed that the maximum uptake rate
(omax) and half-saturation constant (K;) were 0.132 pmol/cell/hr and 502.6 #M, respectively. The maximum
specific uptake rate calculated between ©msx and the phosphorus cell quota (Q,), calculated from Strathmann
equation, was 14.4/day. The values of these parameters indicate that Nitzschia sp. accommodates well to
surroundings of high phosphate, and can uptake over 14-times more than the phosphorus cell quota. Thus,
microphytobenthos Nitzschia sp. may be a useful species for bioremediation of the benthic layer.
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2 sk FAR O] Ao Wk A= AAA
AR 5 AdgANM F2 Aol AT Nizschia sp.&
olgatol qlated 4= S AL Satal RYYs @
Aol 44D AA s Bk

HE 3 2
XM MO|MZEF Nizschia sp.2] 22| HZHQt

AMuA T T At Folr HA BEEHE AMTAx
5% Nitzschia sp. (JFH200406)5 Y Fukuoka® ¢] Hakozaki®t
AT 2 A ASEAZ (54 3m)llAl pasteur pipette
(ca. & 50-100 xm)E o] &5} Egsldtt EaE Axe
F8]<= (0.22 m pore size, Millipore GSWP)O 4-53] A 2] gk
S R E (TB-2800, Japan)ol ©]2stqitt. o]& MEELS
A Ed T3d AM 9 (Table )E o] &3t ¥a} A4S
483519 2.4 (Provasoli et al., 1959), DAPI (4', 6-diamidino-
2-phenylinodole) AAIE F3te] AF8IATE AlAE ol £
T R a5 ulg o2 3§ §2+Si (Guillard and Ryther, 1962)
Z selenium (H:S¢0:)S #HZFF %7} 0.001 oM S A H7HeA
ool gEde e diEo dedhe 21 (17C, 30
psu)©] 0.1, 332 Oh et al. (2007)0] R.arsh FHhdAss
7} ®.el 20 mol/m™/s (12L.:12D; cool-white fluorescent lamp)ol]
A AAEFATE B 8-0] Suzuki and Yamamoto (2005)0] w2 1H
AW 2R B GAl B2 HTE ol mhet s s
7 AA depAd, 53] 470 AL FAVE das A%
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Table 1. Composition of modified antibiotic mixture AM9
solution based on 1 mL of {/2+Si medium

Dihydrostreptomysin sulfate
Potassium penicillin G
Polymyxin B sulfate

5mg
5,000 units (1,596 U/mg)
1,500 units (8,050 U/mg)

Tetracycline 0.5mg
Chloramphenicol 0.05mg
Neomycin sulfate 0.25mg

L7t WETE A3yt ©E5 o] vk mebd B gy

NME F-271 22 glass bed (FTAZ 0.115 mm)S 2
A7vet At 22k AEA 0 AL vy Y8 BE 4T
+ autoclave (202 kpa, 20 min) T AZE A (185TC, 1 hr)d}
of ALgslP o, BE AAL clean benchUl oAl &L 2=

43
H3-& & ot Aok (Harrison et al,, 1989). LA %
T AR FYE] Aol F4A T2 BAA W
FE Rk AlEW S 1S 12X ) Q8 Nitzschia sp. &
%] (phosphate) ¥o] Zgrs o] A & T35 (AK)E v}
gro g & Ll Ao| A Aujoke 3Gt (Keller et al., 1987:
Guillard and Hargraves, 1993). A E434o} A=& wj71=) vjj <k
S FE3FAL (<0.02 £M), 1A (PO4-P)O] 10 uME Eo] 9}
= 500 mL Bl R0l 1 312 Nitzschia sp. & AEAT v A
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ok QIAFE el 44 250 mL ¥l 27 (Nalgen Nunc.
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1,000 M-S ZAF L1 ¥iA] 90 mLE EFstgeh < 1z
Nitzschia sp.©] 23tH Wl 20 mL (2F 1,000 cells/mL)<
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6087 ALY A3 211 (0.047-0.0058 pmol/cell/hr), 90-240
B2 §9E5E7F A% (0.0010-0.0014 pmol/cell/hr; Fig,
1), F AP FEEEE FEE 2olr BYT (est,
p<0.005). W&t FFE F445% A9 NS 0RO
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27 ol s 533
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Fig. 1. Change of phosphate concentrations by Nitzschia sp.

after perturbing phosphate-starved cultivation with 10 #M

phosphate Experimental conditions: 17°C, 30 psu and 20

#mol/m’/s (cool-white fluorescent lamps, 12 12h LD cycle).
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Fig. 2. Phosphate uptake of Nitzschia sp. in the range of
ambient phosphate concentration. See Fig. 1 for incubation
conditions.
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S 4= vk wheF Alxy) Q1 S-S M ZANA (6,220 pm’;
25 10 gm, :‘EO]% 22 um, 4 ] 150 km&] oblong & B =
AXHE Strathmann (1967)2) 4] (logC=0.758logV-0.422)¢
Yo g4 #-S T8k 280 pg/ecll®, ©] AL Redfield 2]
(Redfield, 1934)& ©]&3} p &/ Qe A2ahd 0.22
pmolicelle] BT} 0,5 ©] 8381 3T A 914t ME
%45 (maximum specific uptake rate; ©wn/Qp)E 14.4 /day &
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