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Purification of Water Contaminated with Synthetic Detergent by a
Wild Strain of Oenanthe javanica

Jong-Gyu Kim'
Department of Public Health, Keimyung University, Taegu 704-701, Korea

ABSTRACT

— This study was performed to investigate the possibility of water purification by a wild strain of

Oenanthe javanica DC. Three commercially available dishwashing detergents and a standard surfactant, linear
alkylbenzene sulfonate (LAS), were used for this study. The experiment was done in 1.5 / transluscent aquariums.
The plants were distributed into various concentrations of detergents and various kinds of detergent in the separate
aquariums. The wet weight of the plants was significantly decreased (p<0.05), and the visual vitality of the plants
also decreased in 2 days. The higher the concentration of detergent was, and the more time the plants were exposed
to the detergents, the more decrease of growth was observed. The pH value of the culture media decreased in 2 days
and in 4 days, then slightly increased in 6 days. However, the pH value of the media did not return to the initial
neutral level of pH in 6 days. The pH value of the culture media containing the LAS remarkably increased in 6 days
and increased to a neutral pH value in 18 days (p<0.01) as the pH of the other culture media. The chemical oxygen
demand (COD) of the culture media gradually increased over the 4 days. A decrease of COD was observed in 6 days,
but no tendency was observed between 12 and 18 days. The detergent in the culture media was highly significantly
decreased in 2 days (p<0.01) and gradually decreased after this. After 6 days the remaining detergent was 12.4 ~
23.7% from the various levels of initially added concentration, and 22.4~34.2% from the four kinds of detergents.
These results show that the reduction of detergent was caused by Oenanthe javanica and the effect was significant
during the first 6 days when the plants were still growing well. These results indicate that the plant purifies
contaminated water for several days and the effect could be variable according to the level of contamination and the

environment in which the plant grows.
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Fig. 1. Wet weight of O. javanica in culture media containing
various concentration levels of commercial detergent
A.
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Fig. 2. Wet weight of O. javanica in a control and in four
culture media each containing 1/2 of the recommended
use concentration of a detergent.

Rg ol Aol WE A H3E 4 PR e
A Aot} Aoz vyl vkl Sl Al7le] Azt
Sl wet A= Aol fEHAT A wEE Ao
69 7 o] A0E HY iz A A S0 =
71 %2 100%E B3k o] 28.1% ZAsgon, AAT
o] B¢ TEHE 52.9~59.1%%F FosiAl dAsd (p
<0.05). 9714 1/8X, 1/4X B 12X (X: EF2ALEE)9] &
L ZllMe 43 FTE AR AEAQ AHErt vz %4
Z3Igien, 2 ol FrdMe T vt ve dAs)
At 1X ¥ 2XZolAM e A EAY o] ASHUS Bt
ofle} Qo] wiEal s} ke &, ZARl ol2 A
& o A7t ofzi el

AAE MRS fJ8led 12X TR Adgsie] AAE A
P& AT A, AAE v oM = Al7ke] Aol wet
F5lo] A FHe] AT Uz B 6d ¥ 5
°] 28.1% T4, 129 F 513% A, 283 18U F 546
% ZHask vbE AlAlEA, S 2 Y)F LASE(TC)R] A%
6 ¥ 53.7~574% (BT 55.6%), 129 F 53.0~59.3% (3

o 57.0%), 2B L 188 F 58.5622% (He 60.2%)°] 7
2F BT (p<0.05). o9} 72 A= FHolA =29€ pH
o} COD 54 2 A% N A= X ke H ol

ATk
o] 9& Hi £ 20°C W9 xR UElE 12
o B}t AEAE el A FEol 2.7% F7HI T
Hisle] £ Ate] Aor trFela 23 278} A
P Aie ThE Pl B ATtelA miye]e)
AUle] 7h =W AEINE BAE dAlE
sled Agago] 2 o]FolA] X3 ZoE B
o] 22~28°Cel™ 7}2o] 30°C ©)%dl “d3ol
QYA 7 A EA 9 AP0l HE A
APE Y el I9E ZRog Bz, dE e
oA A% TEHTE EX W& FX(0.5~10 ppm)
A AR Tl Qg viuele ASE dsit 4
ol 14~22%SH5L Baisled & Aol vehd A
fae] 23S SEaE Foh 2 A Ade) del B
A olFA AEA ] o] AEHE A AY F
3 BT YA A ARl QT B0

o
b
o

¢

a

% 9 ox b
: j}j. Ho

HE

o cgi

N 1o

y I
I
&
o

ér&lﬂmg
U]
o

N

o

—

r

off ot o rg i

oy
N

}mmR’ =
5
1o

Hiflo| pH ¥5}

by wigle] pH ®slE AAFom #ET A
Fig 3. 3 Fig 4.9} 2t} vjvig] vkl ] pHe A7
ol weby] e P eI AlA FeE A3
MM zte 739 2719 B4 pHE FAIBIHoY Al
Ao B FE7F EESFE 271 o} AA wigrI7k
T W] pH7E WS AES UERASITE A7kl 3
webA 18X, 14X, 12X, 1X 2 2XT (X: E2AMR )
ol 2% w49 I7EA] pHZF frolshAl wrelbtit
(p<0.05) 64 Folle T Eohploy 2719 F4 pHE &
As] I EHAE FaHt). ol= MRl AM-C2 A3 ulekel
o] AH3sE vvert siald & Rlo miyelE o] 48
o Sk vdE SA7F USRS FESA S

AlAPE AdgoAe pH7t bzl e A8 2717k 2
719} fAFst o, MAIEA, S 2 Y)elMe 129 371A)
Z7|H} v GolAtrt 18Y Folle thA] Z7hEo] 27
Tl 2T 23d) LASH(TO)Y) 3% 2719 2H4
(pH 5294 A& pHZF 718t 6 Fol pH 5.77, 12
o %o pH 591, 218]F 18 Fo 49| 7te pH
6.72% "¢ Folgt S717F UEbth (p<0.01). W79 A
of o8k pH 4.02~4.959] 2Hd -gfolA mugE ws)
AS woll & 29 Fo pH 5.38~5.528 Z718FAa & 5
d Foll= pH 6.20~6.5622 Z713192-S Ho] B 79

o oX rir

Journal of Food Hygiene and Safety, Vol 17, No. 1



4 Jong-Gyu Kim

=0 ¢ 1/8x W 1/4x O 1/2x - X © 2X

@
j

pH of Culture Med ia
~

T

0 2 4 6
Experimental Period (days)

Fig. 3. Changes of the pH value of culture media containing

various concentration levels of commercial detergent

A caused by O. javanica.
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Fig. 4. Changes of the pH value of a control and four culture
media each containing 1/2 of the recommended use
concentration of a detergent caused by O. javanica.
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Fig. 5. Changes of the COD of culture media containing
various concentration levels of commercial detergent
A caused by O. javanica.
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Fig. 6. Changes of the COD of a control and four culture
media each containing 1/2 of the recommended use
concentration of a detergent caused by O. javanica.
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Fig. 8. The reduction of the level of detergent in four culture
media each containing 1/2 of the recommended use
concentration of a detergent caused by O. javanica.
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