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Toxic Effects of Potassium Permanganate and Manganese Chloride
on the Early Life Stage of Japanese Medaka Oryzias latipes
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Abstract In this study, the early stage development of Japanese medaka Oryzias latipes was used to assess the toxic
effects of potassium permanganate and its byproduct Mn** in the drinking water process. Results showed that the 96-h LCs,
for potassium permanganate LCs o was 1.48mg L ~' in the acute exposure and the 30 -d lowest observed effect
concentration ~LOEC;y, regarding to incubation time was 0.lmg +L ~' in the chronic exposure. In chronic exposure,
significant changes in length, weight and cumulative mortality rate of fish was observed at concentrations higher than
0.4mg-L~', but no effect on hatchability. For manganese chloride, the LCs o, was 550mg L' and LOEC,, regarding to
body weight was 3.2mg-L-'. When 0.5~1.5mg-L~" of potassium permanganate was applied in the drinking water process,
its residual in finished water was under detection limit and its byproduct Mn?* was less than 0.5mg-L~', both were lower
than the reported LOECs.
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1 Introduction
2.2
=99.5%
=99.0% .
. 25+1 ‘C pH 7.8+0.2 >8mg L™
Khiari et al., 1995; 2004 . CaCO; 250+25 mg-L™!
. 16h:8h.
Posselt and Reidies, 1965 . ImL NaCl 10% 1mL KCI 0.30% 1mL CaCl, "
2H,0 0.40% 1mL MgSO,:-7H,O0 1.63% 1mL
0.01% 95mL
Mn** .
2005 96h 1SO
ISO, 1996 . 1L
. 10
2004 1.0mg - 5 0.84.1.12.1.48,
L' Huang et al., 1.96.2.60mg -L ! 0.43.0.575.0.775 .
1989 1.05.1.40g-L"! 1
2002 Greger, 1998 . 96h 50%
Lethal Concentration LCsy o .
(
)
2007 5
Oryzias latipes - 0.05.0.10.0.20.0.40.0.80mg - L 0.64.
Mn?* 3.20.16.80.400mg - L 1
30d
8h 1 . 10
100mL
2 Materials and methods
2.1
Oryzias latipes 500mL
2d 30d. 24h
. 2d 30d
2~3 . 15d N N
2
2005 . 24h
25+2 C
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p<0.05 .
2.3
0.8mg-L™'
SPSS 11.5 1.6h 30d
+ Mean=+SD . 2
3 Results and analysis 2 . 30d
3.1 Table 2 Effects of potassium permanganate on the hatch rate,
3.1.1 incubation time and cumulative mortality rate of Japanese
medaka
/ mg-L" 1% /h - 30d 1%
0 90+7.0 8.2+0.2 10.7£7.1°
0.05 80£7.0 8.8+0.5 17.9+11.0°
A A 0.1 80+10.0 9.3:0.2° 12.6£15.4°
0.2 80+7.1 9.6+0.3° 16.7£15.6°
0.4 82+10.9 9.7+0.4" 22.2£10.8
N 0.8 83+13.0 9.8+0.4" 22.9+12.7°
96h * p<0.05
1 . 1
30d
’ 1 1A
LC50_95h 1 48mg * L_l.
A
20r O# Of
T T £ ¥ sk
i T d
st i 1L T
! E
Table 1 Acute toxic effects of potassium permanganate on i 10 -
Japanese medaka E
/ mg-L™" 1% M o5
¥
0 0
0.84 5 0 Il Il 1 1 1 ]
0 0.05 0.1 0.2 0.4 0.8
112 2 HeHE Concentration/(mg-L™)
1.48 50 B
1.96 76 50 O#% O
2.6 100
téﬂ 40 l ]; I * *
E * *%
3.1.2 Bl
30d :
: 220t
30d 2 -
2 10t
001(}05[01'()'0‘03I
LT -1 AL . .. . .
0.lmg-L #eJ¥ Concentration/(mg-L™)
p<0.05 B1 BEEH 30d BERBXIFEMR B AFHREIK(A)
LOEC,y, Olmg L FEER(B )ROSR (+, = TR 53 BAELE ,p<0.05,p<0.01)
B Fig.1 Effects of potassium permanganate on the body length
<0.2mg-L™" 30d (A)and body weight(B )of Japanese medaka

p>0.05 0.4.0.8mg-L™" 30d (*, **: compared with the control, p<0.05, p<0.01)
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<0.2mg-L™! 4 . 30d
p>0.05 0.4.0.8mg-L"'
Table 4 Effects of manganese chloride on the hatch rate,
p<0.05 . . Lo . .
incubation time and cumulative mortality rate of Japanese
p>0.05 . medaka
1B = / mg-L" 1% /h - 30d 1%
0.1mg-L"' P> 0 86+5.4 9.6£0.7 26.4%17.1
0.05 02.0.4.0 Smg‘Lfl 0.64 90+7.1 9.4+0.5 21.1£18.67
32 84+5.5 9.6+0.3 26.1£23.8"
p<0.05 . - N =0
16 82+1.1 10.0+0.6 18.1+16.5
p>0.05 . 80 78:84 104104 51.7415.7"
400 80+15.8 10.5£0.4" 90.4+5.6"
3.2 ;e p<0.05.p<0.001
3.2.1
30d
2 . 2A 0.64~
80mg - L'
20h g
p>0.05 .
2B <0.64mg-L"'
96h 3 £
3 p>0.05
=3.2mg- L' r<
0.01 LOEC 3.2mg- L.
LCyos  550mg-L-". w &
p>0.05 .
A
A9 O# O
2000 g 15 T B s e . o < 1T
£ 15}
3 5
Table 3 Acute toxic effects of manganese chloride on i 104
Japanese medaka E
/ mg-L" 1% :ti 5k
0 0
430 28 0 1 L L 1 |
0 0.64 32 16 80
" > e FE Concentration/(mg-L™")
775 62 B
1050 82 0r l O O
1400 94 . aof 1 ll 7 L o
: i 1 I
3.2.2 -_%0 30+
=
Al
30d N E 20k
30d 4 . 4 -
£ 10
. 0 1 i 1 - 1 1
» 0 0.64 32 i6 80
400mg - L #¢J¥ Concentration/(mg-L™)
p<0.05 . < l6mg-L~' 30d B2 $LiE 30d BEREX AR BASFHEIC(A )M
p>0 05 HE(B)RIFME( >, TR EBAELE ,p<0.05.p<0.01)
n Fig.2 Effects of manganese chloride on the body length(A)
80.400mg-L™ 30d and body weight(B )of Japanese medaka
p<0.05 p<0.01 . (*, **: compared with the control, p<0.05, p<0.01)
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2004; 2008

2005

Posselt and Reidies, 1965; Greger, 1998

0.5~

1.5mg-L~! 2002

Mn?* 0.5mg-L~!

2004
Mn2+
1978—

References

Chen L Q, Liu J H, Yang Y, Wang R Y. 2000. Research
progress on toxicity and prevention of manganese J . Journal of
Occupational Health and Damage, 15 2 : 116-118 in Chinese

Deng X H, Wang Z Q, Feng S W, Zhang Y J, Chai X J,
Zhao Y. 2008. Injured effect of manganese chloride on male rat’
s reproductive system J . Modern Preventive Medicine, 35 11
2022-2024 in Chinese

Greger J L. 1998. Dietary standards for manganese: overlap
between nutritional and toxicological studies J . Journal of

Nutrition, 128 Suppl. : 368-371

Huang C C, Chu N S, Lu C S, Wang J D, Tsai J L, Tzeng J
L, Wolters E C, Calne D B. 1989. Chronic manganese

intoxication J . Archives of Neurology, 46 10 : 1104-1106

ISO International Standards Organization . 1996. ISO 7346 -3
Water Quality -Determination of the Acute Lethal Toxicity of
Substances to a Fresh Water Fish  Brachydanio Rerio Hamilton -
Buchanan Teleostei, Cyprinidae S . Geneva: ISO

Khiari D, Suffet I H, Barrett S E. 1995. The determination of
compounds causing fishy/swampy odors in drinking water supplies
J . Water Science and Technology, 31 11 : 105-112

Ma J, Liang Y M, Yu M. 2004. Study on Mn residual and

control in permanganate pre -oxidation process J . Water &

Wastewater Engineering, 30 1 : 11-14 in Chinese

Ministry of Health of the People’s Republic of China,
Standardization Administration of the People’s Republic of
China. 2007. GB 5749 -2006 Standards for Drinking Water
Quality S . Beijing: Standards Press of China in Chinese

Peng A, Chan W, Lin A W, Zhang S X, Liu Y K, Li S W.
2004. Cytotoxicity evaluation for technological process of
drinking water treating with potassium permanganate as oxidant
J . Journal of Beijing Normal University Natural Science , 40
6 : 803-808 in Chinese

Posselt H S, Reidies A H. 1965. Odor abatement with potassium
permanganate solutions J . Industrial and Engineering Chemistry
Research, 4 1 : 48-50

Wang G R, Zhang J, Huang L, Zhou P Q, Tang Y Y. 2005.
Assessment on the application of three kinds of preoxidants in
water treatment J . China Water & Wastewater, 21 4 : 37-39

in Chinese

Wu Y, Cui J S, Zhang Y M, Wang X J, Ma M Y. 2004.
Study on mechanisms of subacute reproductive toxicity in male
rats exposed to manganous chloride J . Chinese Journal of
Industrial Medicine, 17 3 : 183-185 in Chinese

Zha J M, Wang Z J. 2005. Assessment acute and chronic
toxicity and endocrine disruption effects of whole effluent based
Oryzias latipes
1682 -1686 in

on early stage development of Japanese medaka
J . Acta Scientiae Circumstantiae, 25 12 :
Chinese

Zhang J, Zang J H, Liu J L, Zhou Z G. 2002. Practicality of
pre-oxidation of potassium permanganate substitute for prechlorination
J . China Water & Wastewater, 18 1 : 76-78 in Chinese

Zhu F Z, Guo S C. 2002. Research progress on neurotoxicity
and early biological effect of manganese J . Anthology of

Medicine, 21 5 : 694-696 in Chinese

R . 2005.
N I , 25
12 : 1682-1686

R R s . 2000.
J . , 15 2 : 116-118
R R R R R . 2008.
J , 35
11 : 2022-2024
R R . 2004
J. ,30 1 :11-14
s , s s > . 2004.
J .
, 40 6 : 803-808
, s s s . 2005.
J. , 21 4 :37-39
> s > , . 2004.
J , 17



846 4

3 : 183-185 s . 2007. GB
5749-2006 S . :

J . , 18 1 : 76-78 B . 2002.
J . , 21 5 : 694-696 *

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



