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Biotoxicity of Water Samples from Dagu Drain River and
Yongdong New River
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Abstract; Biotoxicity of water samples from Dagu Drain River and Yongding New River in Tianjin was
determined using the Photobacterium phosphoreum toxicity test method. The toxicity change of water
samples was analyzed before and after hydrophilic-lipophilic balance ( HLB) enrichment, and toxicity
contribution rates of organic chemicals were calculated. Comprehensive toxicity intensity of water samples
was evaluated on the basis of toxicity rank standard. The results show that the water samples from Dagu
Drain River and Yongding New River had toxicity to Photobacterium phosphoreum and their toxicity grades
were from low toxicity to dramatic toxicity. Generally, the biotoxicity of Dagu Drain River was higher than
that of Yongding New River, and the toxicities of water samples before HLB enrichment were higher than
those after HLB enrichment. The toxicity contribution rates of organic chemicals for five water samples to
Photobacterium phosphoreum were higher than 90% , while the toxicity contribution rates of organic
chemicals for another seven samples were less than 40% , indicating that the main toxicity substances to

Photobactertum phosphoreum could not be enriched by HLB.
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Table 1 Sampling locations and pH of water samples
R T s 4EN LEE pH{E
d1 mM/AHEE  117°18'47" 38°57'32" 6.26
2 BRI 117°19'45" 38°58'33" 4.55
d3  EEEALE 117°19'45" 38°58'33" 4.32

ﬁ??gﬂ 4 EEEEN 117°19'45" 38°58'33" 4.74
d5  =WASICAL 117°20738” 38°58'20"  2.44
d6 BAEN 117°21'38” 38°58'02" 2.20
d7  KIGAMELD 117°42'30” 38°57'32" 6.80
yl TUEE R 117°09'217 39°16'09"  7.60
Y2 EJEKFF 117°19°047 39°17'06" 7.37
%;E 3 ACFIAE  117°22'49” 39°16'38" 7.50
y4 #iiz  117°41'46" 39°07'57" 7.00

S KEAMED 117°45'26" 39°04'47" 7.40
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Fig.1 Toxicity test results of water samples from Dagu

Drain River and Yongding New River
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Fig.2 Toxicity contribution rates of organic chemicals

to Photobacterium phosphoreum
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Table 3 Comprehensive toxicity evaluation of water samples
WP ., FEER MDEE/ ECSOMH/ #pHE #E

sE T oxm % % g gL
g EEERD37.6 — i 1

CE R — &% 1

o WO 1000 180 R y
WS 96.5  40.0  E I\

& BN 97.4 30,0  E# N
HHEE  83.8 45.0 i I\

Kl EEAT17.0 — A 1
HET5 ] wEE 0 _ £ I
s WD 1000 46 I v
HHER  98.6 4.2 @i I\

G POEET 1000 300 v
EHE 894 45 g I\

g EEEAT17.1 — (%3 I
CE — g% 1

J HAERT 2.9 — (i3 I
EEA 2.3 — i I

2 HHERT LS — &% I
CESEENNY — &% I

AKE 3 EHERT  100.0 5.3 R v
B sHE 89  —  f§E 1
v AR 32.2 — hi 1

EEE  19.4 — i I

5 AT 26.9 — IR I
A 24.0 — g I

L “—" R EC50 A > 100% Bi>R A Hi EC50 {H.

JE R BRI TR G0 H R HLB A 46 e KA X
JERA DGR AL, W) M T KA LTS
GEMIxt KGR 4 A= W RE A STk O

S 3k

(1] Ihffy, £, SLance, 55, FIPEVEH XIS Gk a0 i A
PIFEPEPEAY [T ). v [ BR BT R 24, 1995, 15 (3) : 166-
177.

(2] J7hes, BRh 8, W B AT, 2. OG0k ROK ot s

[3]

[10]

[11]

[12]

[13]

[14]

HrEg R )] PRI R ,2003,25(2 ) :56-58.
HASTINGS J W, POTRIKUS C J, GUPTA S C, et al.
Biochemistry and physiology of bioluminescent bacteria
[J]. Advances Microbial Physiology, 1985, 26:235-
291.
RIBO J M, KAISER K L E. Photobacterium phosphoreum
toxicity bioassay: ( I ) test procedures and applications
[J]. Toxicity Assessment, 2006, 2(3) :305-323.
I, RO T R AR R HETS DU
JE B ARFEDETE LT ] b [ 457K HEVK,2006,22(6)
102-104.
Kl BALfl, B8, . KER M HETS s 3815 ¢
T uat T 201 B E K HEK ,2006,22(8) 146-
50.
X T, SRS B . K E TG B AR A AR
M PEA [ ] R KA, 2006 (5) :9-11.
R BE, FNAT, S, S5 B I KOG A W F
MARYREm L) ] AT 541, 2006,57(3) :636-639.
oy, Boh AR, T BT RLIR K K OB TE (Ve
qinghaiensis sp. -Q67 ) N Fl F 5352 4% iy B PR 03K 14
AT ] FREIR AR, 1998, 18(1) :86-90.
REN S, FRYMIER P D. Estimating the toxicities of
organic chemicals to bioluminescent bacteria and activated
sludge [ J]. Water Research, 2002, 36 (17 ) : 4406-
4414.
CSERHATI T, FORGACS E, OROS G. Biological activity
and environmental impact of anionic surfactants [ J].
Environment International, 2002, 28(5) :337-348.
BULICH A A, LSENBERG D L. Use of the luminescent
bacterial system for the rapid assessment of aquatic
toxicity [J].  Instrument Society of  America
Transactions, 1981, 20(1) :29-32.
ZR, wRikAE. AT Mk T % 7K A 9 B3 1 5 B T 5T
[J]. BREELR IR ,2003,29(3) :21-23.
B AR S B A SF . AR OGN E 15 Gt
IKHAEREET]. BREERL:, 1983 ,4(5) :30-33.
(%d: %) £78)





