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The influence of melamine on P. subcapitata (A) and S. obliquus (B) growth
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Fig. 2 Regression curve of inhibition rates of melamine on P. subcapitata (A) and S. obliquus (B) growth for 72h
%1 FRSBEEREME RGBT RS 20 £ , ECso EsCa EyCro
KEWZME (BERAENN, LSD %) h
Tab. 1 Growth rate (/d) of the P. subcapitata and S. obliquus 72 >
when exposed to various melamine concentrations for 72h E,Cso 72h  E,Cs
(One-way ANOVA, LSD) ’ ’
537.67 mg/L, 24h 48h EbC20 EbCI()
Concentration Growth rate(d) 79h 959
(mg/L) P. subcapitata S. obliquus ’ ’ ?
0 1.3740.10° 1.21+0.16* 48h ’
94 1.31£0.14® 1.11£0.13° 4
188 1.24+0.13 " 1.04+0.01° >
375 1.18+0.07 ¢ 0.97£0.05° , 72h E,Cs
750 1.1140.04°¢ 0.85+0.09 ¢ 485.17 mg/L;
1500 0.85+0.06 ¢ 0.73+0.08 ¢ L ECso EyCyy  ExCho ,
3000 0.41+0.08 ¢ 0.46+0.15°

: (P<0.05)
Note: Significantly difference among different letters (£<0.05)

2.2
2 24 48 72h
50% 20% 10% 95%

[10]



976 34
F2 ZBRERNEMEN ECHECHERE 5%HNERXIE
Tab.2 E,C, E.C values and associated 95% confidence limits (CLs) of two algae for melamine
P. subcapitata S. obliquus
Time
(h) EyCso EyCyo EyCio EyCso EyCyo EyCio
24 518.64 157.34 105.72 913.71 196.93 118.07
(329.07—817.43) (96.54—256.43)  (63.33—176.49) (326.72—2555.34)  (67.90—571.15) (38.17—365.21)
48 497.44 157.05 106.94 703.64 149.04 88.84
(248.45—995.95) (74.48—331.17)  (48.93—233.72) (373.75—1326.14) (75.34—294.83) (42.87—184.13)
7 537.67 139.18 94.16 485.17 105.30 63.28
(310.38—859.95) (60.91—318.00)  (39.49—224.56) (429.40—548.20) (91.78—120.82) (54.60—73.35)
E,.Csy E.Cy E.Cyo E.Cso E.Cy E.Cyo
. 1389.16 383.86 48.76 2298.23 342.84 181.83
o (895.64—1882.69) (0—884.65) (0—565.95) (671.25— ) (111.96—1049.88) (56.15—588.81)
24— 48 2228.37 325.60 171.45
* o o _ (476.93— ) (79.77—1328.96) (38.84—757.21)
4872 - 286.27 105.10 305.18 116.93 84.93
o (105.94—773.52) (34.07—324.18) (85.67—1087.15) (28.18—485.24) (18.70—385.68)
0—72 1496.80 509.34 180.18 1095.61 241.00 145.48
o (1163.49—1830.11) (250.92—767.75) (0—446.19) (382.58—3137.57) (83.71—693.81) (47.83—442.46)
Note: “—” No significantly regression relationship
0—24h
24—48h 48—72h 50% 20%
0 2 2
10% , E.Csy E.Cy ECy oh -
( 2 0—72h
2h
E,.Cs 1496.80 1095.61 mg/L; ,
21 19
E.C ,
EC )
B
2.
3 > Ehc ErC
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( 2,
b
3A-C
b ( )9 72h
( 3D, BE), ( 3E), ECss  ECso ’
( 3D, E),
( 3F) 72h
b
s 4 8 5 [11,12]
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3 72h

Fig.3 Morphologic variation of P. subcapitata and S. obliquus

exposed to melamine for 72h
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A-F. P. subcapitata; A-C. control cells; D-F. cells exposed to 3000
mg/L melamine, Fig. C and B, Fig. E and F are same group cells,
Fig. C and F are fluorescence microscopy, showing the morphology
of chloroplasts; G-L. S. obliquus; G-I, control cells; J-L. Cells
exposed to 3000 mg/L melamine, Fig. H and I, Fig. K and L are
same group cells, Fig. I and L are fluorescence microscopy, show-

ing the morphology of chloroplasts. Bars=2.5 um
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TOXIC EFFECTS STUDY OF MELAMINE ON ALGAE

PEI Guo-Feng' and LIU Guo-Xiang®

(1. Laboratory of Microorganism and Biotransformation, South-Central University for Nationalities, Wuhan 430074, China;
2. Institute of Hydrobiology, Chinese Academy of Science, Wuhan 430072, China)

Abstract: Melamine is an organic nitrogen heterocyclic compound. It becomes a big problem to the health of people
and pets because it is an additive to pet-foods and milks for illegality profits. If melamine releases into the environment,
it maybe disturb water ecosystem balance by direct toxic effects on plants and animals, so it should meet the require-
ments for hazard assessment. Planktonic algae have fundamental importance in proper structure and function of the
whole ecosystem, it plays an essential role in the water environment. Moreover, planktonic algae are sensitive indicators
for testing different effects of substances discharged into the water. Therefore, the investigations on the influence of
toxic substance on unicellular algae have been generally accepted. The purpose of this test is to determine the effects of
melamine on the growth of fresh water microalgae (green algae). Exponentially growing test algae were exposed to the
melamine in batch cultures over a period of normally 72h, growth inhibition were quantified from measurements of the
algal biomass density as a function of time. In the algae reproduction inhibition test, the 94-3000 mg/L concentrations of
melamine were applied, melamine was examined to determine the effect concentration (EC) and ECso (0—72h) values
calculated concentrations that would inhibit growth by 50% as compared to the control treatment, they were estimated
based on growth curve area (E,Cs,) and growth rate (£,Cs).

Toxic effects of melamine to algae were determined in an algal growth inhibition test with Pseudokirchneriella sub-
capitata and Scenedesmus obliquus. The results indicated that the growth of two species was inhibited in different de-
gree by melamine; the higher the concentration used, the greater the toxic effect; the toxic influence of melamine to S.
obliquus increased with exposure duration. E,Csy values for 72h of melamine on inhibition of P. subcapitata and S.
obliquus growth were 537.67 and 485.17 mg/L respectively, it appeared to be a low harmful substance. Two algae spe-
cies growth rates were decreased with an increase of melamine concentration; according to estimated EC,, and EC,
values, it concluded that S. obliguus was more susceptive to melamine as compared to P. subcapitata, and appeared to

be a clearly creeping effect.
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