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Acute and chronic toxicity of phenol on the mortality, long-term survival and respiration rates of the
mysid, Archaeomysis kokuboi adult and juvenile were examined. This experiment was conducted by
static bioassay procedure with the different salinity at 25C.

In lethal test, the test animals were exposed to 6 different phenol concentrations to determine LCso
and LTs, (median lethal concentration and time) values.

The LCso values with the exposure time for the mysid adult ranged from 31.31ppm to 1.49ppm phenol
and for the mysid juvenile ranged from 6.90ppm to 0.26ppm in all experimental groups. Mortality was
increased with the decrease of salinity.

The 96hr-LCs, values at 16, 24 and 327, salinity for the mysid adult were 1.49, 2.71 and 4.53ppm
phenol, while the values for the mysid juvenile were 0.26, 0.56 and 0.71ppm, respectively. The ratios
of 96hr-LCs, values for the mysid adult to those for the mysid juvenile at 16, 24 and 327  salinity
were 5.73, 4.84 and 6.38, respectively. The mysid juveniles were more sensitive to phenol than the mysid
adults.

Compared LTs, values for the mysid adult with those for the mysid juvenile, the LTs, values for the
mysid adult ranged from 384.7 to 29.0 hours at 1.7~12.7ppm phenol concentrations and for the mysid
juvenile ranged from 132.2 to 18.7 hours at 0.5~6.0ppm phenol concentrations. The lowest LTs, values
for the mysid adult and juvenile were showed at the combination of the highest experimental
concentration of phenol and the lowest experimental salinity. The mysid juveniles showed lower LTs
values than those of aduits.

The chronic effects of phenol on thhe mysid at the sublethal effective concentration of phenol were
lower in the 32% salinity group than 16 or 24 % salinity groups.

Oxygen consumption rates of the mysid adult were decreased with the increase of phenol
concentration and exposure time, and decreased significantly in lower salinity at the same concentration
of phenol.
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Table 1. LCso of phenol for A. kokuboi adult with the exposure time at 16, 24, and 32% salinity at

25C
Salinity No. of test Exposure time(hrs)
(%) organisms 24 48 72 9%
LCs(ppm) 60 14.87 6.81 2.24 149
95%
1097 521 181 122
16 confidence 20.15 891 277 183
limits
Slope of
prob?t ine 0.96 0.97 121 158
LCs(ppm) 60 2077 13.65 6.02 271
95%
. 15.80 10.57 5.00 224
24 confidence 2731 17.63 724 330
limits
Slope of
prob?t fine 221 116 152 1.38
LCs(ppm) 60 3131 1947 7.88 453
95%
. 2342 14.75 6.54 3.76
32 confidence 4186 2571 948 545
limits
Slope of
pmbl]’t e 1.26 117 156 148
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Fig. 1. Effects of phenol on the mortality of A
kokuboi adult at 16, 24, and 32% sali-
nity.
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Fig. 2. Toxicity curve for median lethal concent-
ration of pheno! at 16, 24, and 32% sa-
linity in A. kokuboi adult. Horizontal bars

show the range of 95% confidence fimits.-
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Effects pf phenol on the mortality of A.
kokuboi juvenile at 16, 24, and 32% sa-
linity.

Fig. 25 €% 16, 24 2 2% 2 sssed
LCou#t& ZEZAZ ulg Moz Jed Holrh,
Aol A gk HEo EAGEL HGRAA
g dAsYon, LA EE Hesed F7H
Q7)o Z2 At Ao FA5 Hele FAE
Aol Az Jehidd.

R|5le| AFYER YERIALSE (LCso)

o] x3lo] f Az ZHIFE 437 9
ated Ao} go] £& 25T, dE 16,24 L 32% 9
ZAs A HESE 0.05~6ppm F oA 9 HALES
AN E2 23 ZAE Fig 39 JehiAUch

FE 16%NM Adte HAEE AHEE, JAS
Qo &3 phenol FE7F QAo v WA=
L7530 E2 Azl A#gte] gt A5ty HAMEE
AAstA Z7hat9.e, W= 3ppmel A 9641 A ol =
ARA7E AL G 3, 6ppmol] M= 724 Ao} it

90



4], Archaeomysis kokuboi ) WX phenoly ¥4 2 W45

oX

Table 2. LC;, of phenol for A. kokuboi juvenile with the exposure time at 16, 24, and 32% salinity

at 25C
Salinity No. of test Exposure time(hrs)
(%) organisms 2 48 72 9
LCso(ppm) 60 351 0.80 0.49 0.26
95%
: 2.53 0.66 0.40 0.21
16 confidence 487 093 0,50 032
limits
Slope of
probit line 083 138 146 148
LCs(ppm) 60 3.65 145 0.97 0.56
95%
24 oW W
limits ) ’ ) )
Slope of
probit line 1.02 1.06 143 1.37
LCs(ppm) 60 6.90 348 135 0.71
95%
: 5.22 2.70 1.06 0.56
32 confidence 912 451 171 090
limits
Slope of
probit fine 117 114 111 120
th E2 AT A 9641 e AAL R EE 351~ @S BYTh HEST 05ppmo A 96A 7o) A
026ppmo2 (Table 2) "¢ W& & BAd vk e F¢ F50% ¢ AA7 AX3AL, Hs s=7t
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& Table 3. The ratio of median lethal concentra-
tions of phenol for A. kokuboi adult and
juvenile
10 e il -
Adult ]
o1 05 1 5 10 Salinity ¢ - Juvemt'e Adult/Juvenile
Concentration (ppm) (%) LG Time LCs Time LCs ratio
Fig. 4. Toxicity curve for median lethal concent- (ppm) (ho) (ppm) (hr)
ration of phenol at 16, 24, and 32% sa- 16 149 96 025 96 5.73
linity in A. kokuboi juvenile. Horizontal
bars show the range of 95% confidence 24271 9% 056 9 484
limits. 32 453 9% 071 96 6.38
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Table 4. Estimated LTs to each concentration at 16, 24 and 32% by probit analysis (adult)

Salinity(% )  Concentration(ppm) LTs(hour) confidence limit Slope of probit line
1.7 107.6 882~1314 1.525
16 4.5 464 40.7~ 529 2.297
7.5 25.1 305~ 40.6 2.359
12.7 29.0 249~ 338 2.229
17 209.1 167.2~261.7 1.564
24 45 1310 97.8~175.7 1.026
75 53.0 455~ 619 1.922
12.7 378 334~ 430 2483
17 3847 284.83~579.8 1.309
32 4.5 1594 125.1~200.1 1415
75 728 619~ 856 1.828
12.7 47 392~ 510 2.310

Table 5. Estimated LTso to each concentration at 16, 24 and 32% by probit analysis (juvenile)

Salinity(% )  Concentration{ppm) LTs(hour) 95% confidence limit Slope of probit line

0.5 589 49.7~ 699 1709

16 311 27.1~ 357 2.291
235 209~ 264 3.338

18.7 164~ 212 3.656

0.5 92.9 76.6~112.6 1.548

24 52.7 429~ 648 1.396
302 263~ 346 2.333

209 180~ 24.3 2.509

0.5 132.2 112.1~155.2 2.090

32 1 922 7715~109.7 1.737
446 385~ 516 2.032

285 248~ 328 2493
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fig. 5. long-term survival rates of A. kokuboi ex-

posed to the sublethal concentrations of
phenoi at 16, 24, and 32%; salinity.
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Fig. 6. Effects of phenol on the oxygen consump-
tion of A kokuboi with exposure time at 16,
24, and 32% salinity.
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Table 6. Slope o regression equations in logs res-
piration(Y) on log:, phenol concentration

x)
Elapsed time Saliity (o )
16 24 32
1 hour 0.1251 0.1225 00736
1 day 01368 01096 00781
2 day 0.1841 0.1481 0.1454
3 day 0.1801 02132 0.1661
4 day 0.1059 0.0950 (0.1553
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