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The Acute Toxicity Effect of Some Organic Materials and ,Sodium

Nitrite to Hybrid Tilapias and Opysters '( Crassostrea Gigas )
Shyh-Ling va;ang;Tiong-‘Shean ‘Chyn and Ting-Chi Yu

It is necessary to study the acute effect of flve tOXlC materials to hybrld
tilapias and oyster ( Crassostrea gigas ). for the purpose of Judgmg water quality.
The 96 hr TLM of_phenol, sodium nitrite, picric acid and rosolic acid to
hybrid tilapias were 23.94ppm, 15.5ppm, 205.55ppm and 52.49ppm reépectivly. And
the ppm's of phenol, sodium nitrite, tannic acid and picric acid would be 1722, 3955
, 60 and 208 to the oyster.
The histopathologic changes of hybrld tilapias exposed to the toxic solutxon

were also observed and discussed.
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. Table 1 The quality analysis of test water.

Items Sea-water Fresh-water Items Sea-weter Fresh-water
pb - - NO,~N(ppb) 1 15
Mn 0.011° ~0.011 NO, —~N(ppb ) — 400"
Zn 0.05 0.03 NH$-N(ppb) 47 58
Co 0.28 - NH,—N(ppb) =~ 18 7
Fe 0.16 — Ca (ppm) 21.6 2.4
Cd 0.039 0.066 = SiO,—Si(PPM) . 2.5 10.05
Cu - 0.1 — SOy (ppm) 108 11
Cr - 0.101 - COD(ppm ) 0.24 . 0.16
Ni 0.2 - Total hardness 3840 152
' ( ppm)
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WERANBEYRRERTE RS- ANEE  SESEYEEBRAA » 1 24hrs ~ 48hrs ~72hrs
% %hrs 2 ¥ BBTCRE B+ ST » AL RIRR AL BFE 24hrs & 48hrs B RIS AZ L BIER
ERBANER  HpERMBEHAL TLM,,, /5 248.61 ppm ~ TLM ,,, /3 217.31ppm > 5KAL
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Mz HHERER (R4) > BTESRE 30 ppm SRR 90 5 EEREXEIET 5 64ppm BT
RN BN 2 B 1S o 250 S0 e 1O B) v ek 2 TS SRAE » k) » 2951 SRl W R
g BEBE, XENERSW  BERSNAKRE  REBENRE  WATE  @AERENY
BRBE » B HFRNGE » @SR ECHOBER



#3 HEFRYEHRTHREBEHRSAZ EHIERE

Table 3 The TLM of four organic materials and sodium nitrite to hybrid

tilapias.
TLM ( ppm )
Reagent
24hrs 48 hrs 72hrs 96 hrs:
Phenol 23.94 23.94 23.94  23.94
Picric acid 248.61  217.31  207.78  205.55

Rosolic acid 66 .88 58.60 54.86 ~ 52.49
- Tannic acid — — - | —_

Sodium Nitrite S 16.00  15.50  15.50

| F4 BHRNAZANSE
Table 4 The acute toxic of phenol to hybrid tilapias.

~ Conductivity - .
Concentration- PH DO(ppm) (umhos/cm) ~Mortality

( ppm ) 24hrs 1lhr  24hrs 24hrs 24hrs  48hrs 72hrs - 96 hrs

Control 7.1 7.6 4 400 0 0 o - 0
18.08 6.8 6.5 1.8 400 0 0 0 0
20.43 6.7 6-4 1.6 400 o 0 0 0
23.08 6.7 6.4 1.1 420 1(2) 12> 12 “1(2)
26.08 6.7 65 0.6 420 4(3) 43 4QG) 4(3)
29.47 6.7 6.4 0.4 420 8 8 . 8 8
33.30 6.7 6.3 0.2 450 - 10 10 10 10

*1. TLM= 23.94 ppm
*2, The PH, DO and Conductivity of test water are 7.6, 8.0 ppm
and 400umhos,/cm respectively.

ok SHHERE (%5 ) » RN RIEBEGEREE 24 1R 248.61 ppm ~ 48 RS
217.31 ppm ~ 72/NFEF% 207.78 ppm ~ 96 /FERS 205.55 pom o HALRZ BB (6 ) - R
355 S O Y BORL PR - 128 ppm B MRS S 2 BT » 79.78-ppm BEF 6 fH N BEHD
HAYEBIET » WALBME SBAZFBBIEBE » 24 /J\FF5566 .88 ppm ~ 48 /K5 58.60 ppm ~
72 /N3 54 .86 ppm ~ 96 PEES 52.49ppm o RIBRB I RERMAKALE AP » BEHRH

S FEE A~ AR W RO B K R - RO RREERMEHT - RERABPHKBIAGE.
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Table 5 The acute toxic of picric acid to hybrid tilapias.

Concentration. Conduct ivi ty .
" of picric acid PH -~ DO (umhos/cm) Mortality
(ppm ) 24hrs  24hrs - 24hrs 24hrs  48hrs 72hrs 96 hrs
Coatrol = 7.65 4.8 400 ©0/10  0/10  0/10 0/10
-89.60 . 7.61 4.6 400 0/10  0/io, 1/10 1/10
21976 7.23 4.7 A 406 5/10 9/10  9/10 10/10
245.85 . 7.25. 4.6° 410 5/10 9/10  10/10 10/10
,2"75.03 7.13 4.7 410 8/10  9/10 10/10 10/10
307.67 7.08 4.8 420 8/10  9/10 10/10 10/10
34419 702 4.8 410 8/10  10/10 10/10 10/10
385.04 6.9 47 420 10/10  10/10 10/10 10/10
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Table 6 The acute toxic of rosolic acid to hybrid tilapias. |

‘Concentration Conductivity ,
of Rosolic acid PH DO ( umhos/cm) Mortal ity
( ppm ) "~ 24hrs  24hrs A 24hrs. 24 hrs 48hrs 72hrs 96 hrs
Control : 7.55 3.2 © 420 0/10 v 0/16 0/10  0/10
"15.00 7.57 2.0 : 420 0/10 1/10  2/100  2/10
22.60 7.57 1.6 430 0/10 1/10 110 1/10
32.00 7.57 1.5 ) 439 1/10 1/10  1/10  1/10
64.00 7.61 1.5 ‘ 430 3/10 6/10  8/10 10/10
79.78 | 7.51 1.4 440 9110  10/10 10/10 ‘.10/16
99.44 7.51 14, . 450 10/i0 10/10  10/10 10/10
128.00 7.52 . 1.4 . 490 10/10 10/16 10/10 10/10

355%@2%&‘@55% (RI11) » BERRE 48 NS TLM% 16 ppm ~ 72/NEEES 15.5 ppm
’ %Tﬁﬁﬁﬁ“iﬁfﬁ@féﬁq‘%ﬁﬁ?@ FEFE ~ KRS Wk WA 41 57 60 it s 18 R AR ﬁ"‘&
R SIER IR » BT RIRIN R B B F AR it BAF LTI BTE o
=S4 A B RS (F2)
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Table 11 The acute toxic of sodium nitrite to hybrid .tilapias.

Concentration
of sodium nirite PH DO Mortality
( ppm ) 24hrs 24hrs 24 hrs 48 hrs 72hrs 96 hrs
Control ‘ 7.2 4.2 . 0/10 AO/H) 0/10  0/10
8.00 7.1 3.0 0/10 0/10 0/10 0/10
9.51 7.1 2.6 0/10 - 0/10 1/10 1/10 -
11.31 7 2.7 1/10 1/10 1/10 1/10
13.45 7.0 . 2.6 " 2/10 2/10 3/10 3/10
16.00 6.9 2.4 2/10 4/19 4/10 4/10
19.03 6.9 . 2.0 4/10  8/10  8/10  8/10
22.63 6.7 2.0 8/10  10/10  10/10  10/10

#F2 WEEERYDEREERETES YBOCRE
Table 2 The TLM of four organic materials and sodium nitrite to

oyster (Crassostrea gigvas. )

TLM ( ppm)
Reagent ) ;

. 24 hrs 48 hrs 72 hrs 96 hrs
'Sodium Nitrite - - - 4239 3955
Tannic acid - —- 119 60
Picric acid - - 362 208
Rosolic acid ' - - = ~
Phenol - - - 1722

P AR A T % B TR L A BB ¢ 0 72hrs TLM » THASE S 4239 ppm ~ BEME

119 ppm ~ HKEES ¥2ppm » HEHIEF B BER >EIRE >IEREE o 96hrs TIM » HBREA

3955 ppm > BLEE# /% 60 ppm ~ E IR 208 ppm ~ B3 /% 1722 ppm » BHEERRBEEEH >EKRE>

> EFAE - RIS TREL. (NO, —N)ZHR%E Al 2 0R2BEEXFR (N0, ~ N )
SEER >ERM - 96 MR SUHFEARESEH> (NO, —N] >ERR>E -
B2 EEED » AR B0k 7E 5793 ppm R B W o 72 ,Jﬁwagﬂﬁgm
e (27 ) - SRR EEEEY  SRENERE 8192 ppm - 24 MREAEEBIT &
BIE 5793 ppm + 48 MESEEBIET (K8 ) - FREBERBIN » (B ETRBREh SH
B A » 36 L BBRGR a2 B A R v SR R 0 T 9155 Aok % » (EZE VS R BB
HENE S ABIREE » BRER ST - SHMRAKSREEY » HIKMIE 512ppm B
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Table 7 The acute-toxicity of phenol to oyster ( Crassostrea gigas ).

of phenol PH _ .DO(ppm) Mortali ty
( ppm ) Qhr 24hr Ohr 24hr 24hr 48hr 72hr 96hr
Control- 8.137 7.835 6.8 3.7 0/10 -0/10 0/10 0/10
512 7.9%62 8.151 6.7 5.9 (/10 0/10 0/10 0/10
724 7.931 8.147 6.6 5.9 0/10 0/10 1/1¢ 1/10
- 1024 7.922 8.133 6.5 6.0 0/10 0/10 2/10 4/10
1448 '7.913 8.134 6.5 6.0 0/10 0/10 1/10 4/10
2048 7.901 8.132 6.6 6.0 0/t 0/10 0/10 2/10
2896 7.875 8.081 6.7 5.9 0/10 0/i0 1/10 3/10
4096 7.858 8.037 6.7 5.8 -0/10 1/10 4/10 7/10
5793 7.792 7.972 6.6 5.9 1/10 1/10 6/10 10/10
8192 7.763 7.882 6.7 6.00 0/10 1/10 8/10 10/10
#8 MmISMYHIES SEEHRR
Table 8 The acute toxicity of sodium nitrite to oyster.( Crassostrea
' gigas ).
pesllsa e f. T P aaeme e SN S s ool
Concentration Concentration
of sodium nitrite of NO, —N PH D.O (ppm) Mortality
( ppm ) ( ppm ) Ohr 24hr Ohr 24hr 24hr 48hr 72hr 96hr
Control 0.006 + 0.002 8.364 7.798 7.8 4.5 0/10 0/10 0/10 0/10
- 128 14.55 +£1.85 8.369 8.093 7.8 4.1 0/10 0/10 0/10 0/10
4096 78.5 %+ 1.5 8.358 7.784 7.8 4.1 2/10 4/10 6/10 7/10
4871 95.5+3.5 8.363 8.053 7.8 4.5 2/10 3/10 8/10 10/10
5793 114.5 £ 4.5. 8.352 7.945 7.8 5.1 3/10 5/10 9/10 10/10
6889 124.5+3.5 8.369 7.970 7.8 4.6 4/10 6/10 10/10 10/10
8.357 7.921 7.8 4.4 5/10 7/10 10/10 10/10

8192
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48 /NESNREE BIETS (9 ) 0 MR BEREG 0 TH - Rl AL —BHE > BEmER
£ 1024 ppm i » 48 /N PIES AR BOETS » FEULEE 128 ppmBF » 72 NS SIS M F TR (K
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Table 9 The acute toxicity of picric acid to oyster ( Crassostrea

gigas ).

Concentration PH D.O(ppm ) Mortality
of Picric acid Ohr 24hr Ohr 24hr 24hr 48hr 72hr 96 hr

Control’ 8.424 7.867 6.6 2.4 0/10 0/10 0/10 0/10

64 (ppm) 7.411 7.392 6.4 2.3 0/10 0/10 0/10 0/10

128 7.013 7.413 6.5 2.9 0/10 0/10 1/10  2/10
256 . 6,609 ')'.285 6.5 2.6 0/10 2/10 5/10 7/10
512 6.017 7.202 6.4 3.9 2/10 5/10 7/10 9/10
1024 -  3.258 3.912 6.5 5.2 2/10 6/10 9/10 10/10
2048_"" 2.837 2.948° 6.5 5.7 0/10 5/10  8/10 10/10 )
4096 2.512 2.55 6.5 5.9 1/10 8710 10/10 10/10

F10 ETENE SEEERR

Table 10 = The acute toxicity of tannic acid to oyster ( Crassostrea

gigas ).
Concentration ‘ .
of tannic acid PH . DO(ppm) ‘Mortality
(ppm) ~ Ohr 24hr Ohr . 24hr  24hr  48hr 72hr 96hr
Control 8.254 7.893 .6.7 2.8  0/10 0/10 0/10 0/10 ‘
32 7.841° 7.632 5.4 3.3  0/10 0/10 0/10 9/10
64 8.192 7.611 5.1 3.5 0/10 1/10- 3/10 6/10
128 . 7.343 7.583 5.0 3.6  0/10 2/10 6/10 9/10
256 7.167 7.362 4.6 2.7 0/10 3/10 9/10 10/10
512 7.131 - 7.301 4.7 1.7 0/10 4/10 8/10 10/10
1024 . 6.724 6.851 4.5 0.5 1/10 7/10 10/10 10/10
2048 5.906 6.318 3.5 0.z 0/10 8/10 10/10 1¢/10

B s WAL B 75U B 32 ppm 1521024 ppm & » 96/)NKE UEREENE MR T » TI4E SCMh bR FRARTE96 /)i /9
HREEBIET (R 12 ) » BRI ( 9% /) Ll » ERRBEBE K - 72 A2
PR RIS ERBR AT B B - AR S - RESRERRT » PRBRKEE K
KRR Hrh » BB AL o
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Table 12 The acute toxic of rosolic acid to oyster ( Crassostrea

gigas ).
Concentration _ -

of rosolic acid PH D.O (ppm) - Mortality

( ppm ) - Ohr  24hrs  Ohr 24hrs  24hrs 48hrs 72hrs 96hrs

Control 8.062 8.105° 7.1 1.5 0/10  0/10  0/10  0/10

32 7.914 17.887 7.1 0.4 - 0/10 0/10 1/10  5/10

64 7.671 7.894 7.1 0.2 0/10  0/10  1/10  4/10

128 7.349 7.985 7.1 2.9 0/10  0/10 2/10 3/10

25% 7.266 7.821 7.1 2.8 0/10 ‘0/10 _0/10 3/10

512 6.87 7.568 7.1 0.5 0/10 0/16 0/10  2/10

1024 6.434 7.265 7.1 0.4 1/10  1/10 3/10  5/10

2048 6.179 6.958 7.1 0.5 0/10  0/10  2/10  4/10

SERMBAZEBFEES L

B ( phenol ) HRFHHETMLE ERBEZLE » 5 BRI BR LR ESE (B
3) R ERGRERRIE BM s (H 4 ) ~ St e R B R o

DiEER ( nitrite acid ) BEAZEWWRBTER D RO ~ B0 R0 - 51EMMNS i
(Deposite of hemosiderin ) (B5) » FHUMIEEER ( cloudy swelling ) (B6 ) » fght

- B8tk (Fatty degeneration ) ([ 7 ) FFMIMRZEHE ( Atrophy ) (B8 ) » Bhkm 4% Eyh 5 IRE

( Deposite of hemosiderin ) (B9 ) o )

EER ( tannic acid ) ¥R FBRR RIS ML E B BEE R » 5 |70 FR400 Be Ry s (
Fatty degeneration ) ([ 10 ) » ¥ ¥ bR SMseE (B 11 ) ~FH5mn (B12 ) o

BALER ( rosolic acid ) ZBAZE TR ZE AT ~ IRA ~ SR SRANIS(L3E » BIREFHRM ~ B8 & 0L
H#9 M ( Ceroid-Laden macrophage )- (13 ) ~ IS BIF 418 (B 14 )~ BREIEC T HEBE
( Ceroid-Laden macrophage ) ( B 15 ) ~ AR AlE (E 16 ) o

B

A E RS REREE R G L SR R BB I (£ 1981 ) » A AR B> 24hrs TLME
48 hrs TLM#RMER Hi o ABER LUK IR 7EESHARE W v b 575 DA - i B BARB By 2 #E JIRE E B
BESARF RO 0T 55 04 » (BTE BRI R BB AW » M2 MU AR EE » BHEREE
o

RBERRBNSHEERENED  HEMWRERBENEE » T8 ( Alabaster, Lloyd.
1980 ) AR AR H - MEARREPMESE PHRME » Kb LIH kB R » T DO » QIREER
B RBEAD 2 SR THRGE - 1 24 NS WMEHRBH PH @GR A HER L - P
DOERIB B RA » il » FHMREEAAR S TR AR RS BUR S A R 4 st B2 — o



B3 BEEM EREERARE PR EREHEER c H—E stain X 100

Fig.3 Exposed to phenol. Qausing edema in the lamellae and epithelial
hyperplasia. H-E stain X 100 i

B4 MEEE  BEKERRRARE o H—~E stain X 100

Fig.4 Exposed to phenol. Showed slightly muscularis. H-E stainX
100

{5 ESRNEEEIEA o BEEEPm A KILEPINE o ( Deposite of hemosiderin )
H-E stainX 400 -

Fig.5 After treated with nitrite. Deposite of hemosiderin in the spleen
pulp. H-E stain X 400

6 ZifEMEEE > FFAMIESIERR o ( Cloudy swelling ) H—E stain
X 400

Fig.6 Exposed to nitrite. Hepatocytes showed cloudy S\;velling. H-E
stain X 400
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B 7 ISREEEE > FEERTAEAE#YE o ( Fatty degeneration ) H—E
stain X 400 _

Fig.7 Liver with fatty degéneration after. treated with nitrite. H-E
stain X 400

B8 TSR FRMMZEM o H-E stain X 100

Fig.8 Hepatocytes are-atrophied after treated with nitrite. H-E
stain X 100 o

Ho IERAMEEM > BREHMBEMNNOBKLE(Deposite of hemosiderin)
H—E stain X 100 '

Fig.9 Exposed to nitrite. Deposite of hemosiderin in the kidney
appeared. H-E stain % 100 ,

10 HEFEEME FHELREWRESEER o ( Fatty degeneration)
H—E stain X 100

Fig.10 Severe fatty degeneration of the live; appeared afier

tannic acid treated.. H-E stain X 100
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Bl ESmEEE > BeESRERYEES - H-E stain X 100
Fig.11 The epithelia are separated after treated with tannic acid.
T H-E stain X 100
12 ESEMBEREE » FFHERM - H—E stain X 40
Fig.12 Treated with tannic acid. Circulatory disturbance occured
in the liver. H-E stain X 40
B 13 WAL MEETEAE + HFALR » B9 RILB AR o ( Ceroid-Laden
macrophage ) H—E stain X 100
Fig.13 The liver showed circulatory disturbance and Ceroid-Laden

macrophage. H-E stain X 100
4 KAMEEE B EFERELM - H-E stain X 100

Fig.14 Epithelial showed severe separated after .rosolic acid treated.
H-E stain X 100
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E15 FHIREEME - WWWHE@%%E 388 o ( Ceroid-Laden mac rophage ) .'

H—E stain X 100 ' ‘

E16 BHAIEEM > BFRAETSHKE c H—E stain X 100

Fig.16 Exposed to rosolic acid. The lamellae appeared severe
edema. H-E stain X 100 '

72 TR TRIA BRI TP T T T A5 R R ) e 4L 8% » BRI W2 & me themog lobia Tf] methem-
oglobia MHEWREFMHBEBITE ( Russo 1974 ) » I A MABEWMAMITH VRS (Russo
1974 ) (FRE=RH ~HHEREE ~ LR A= 1982 ) » ABRSE IR AN IR GBI » T HERE
BHAIBEHIH © B HHM MPAL IR 5 ¥ B 375 » S WAE ( Pyknosis ) ~ A ( Ghost cells )
B3 (EEZE 1979 ) » AARED MRS KL R o

R ABAER R R 18015 50 B PO AE 4 e B T E AR B 0 » SLEMUREIN T :

— Bz TR EEE Y SR & 1P TR T 4 128 R R B o
= O B TR TN, T B BRIRS I » R 58 0 S8 L 0 % o
SHATREIR G » 8535 ~ BT ~ B ~ BB RS » BTRGIS I0 ~ 65 SEILRR MM (5 SE00 3% ~ RN
K B BB M U o '
) B B TR R SO R BT ~ E B AN o BT AN B ~ RN ~ IR IEER ~ N R R
KU
B i B RIS AR R0 A2 BB R A A B LA A E— S o

i =

Kﬁ%ﬁﬂﬂﬁi%ﬁ%@‘ﬁ%‘é%ﬁ&iﬁEﬁ@ﬁf%’?ﬁﬁ&&tﬂ)ﬁZ%ﬁﬁ?%ﬁ  ERBIRKER K KEEES
BE o :

RERTE % R BBOCRE » By ~ (5158 ~ R MK AL A 23.94 ppm > 15.5 ppm ~
205.55ppm & 52.49ppm o '
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SHUEEE 96 /DR 2 ABBOLRE o By > 5OEE ~ BB REWKREBAR 1722 ppm~ 3955 ppm
60ppfn& 208 ppm o ’
FEELEDERBENE  RARMZABRERLUT ¢
— Bz ERESERBERRIAR -
= BEE T BRERTREEGE -
= TRTAR R B B o HFBE > B RIERIRE BUR B ©
T BARERRE A - 885 IR HAERBES UK -

E S 3

AEBAENRFREAELZEE  EWHARERY - MEGLLEZIBE » BRAMN - EHE
B K ERERKERREHBYFER O TRAKKE » RASFRLC 2158) » BLUEFRK » £
e HEH o

B3 30K

1J.S. Alabaster, R. Lloyd ( 1980 ). Water Quality Criteria for Freshwater Fish.
by Butterworths, 85 — 125. _

2 Russ. R.C, C. E. Smith, And R. V. Thurston ( 1974 ). Acute Toxicity of Nitrite to
Rainbow Trout ( Salmo guirdneri ), J. Fish. Res. Board Can. 31, 1653 — 1655.

3 Willian E. Ribelin, George Migaki ( 1975 ). Pathology of fishes. Wisconsin 1975.
1004p , USA .

4. Douglas p. Anderson ( 1974 ). Fish immunology, t.f.h, publications, 239p, USA.

5 LME—~ A B (1979) . EIHMO ¥ 7+ ¥ (T8 B EMICOWT - AEEME, 27 (1), 5—
11,

6 KEBEAELE BM4TE3 A » BAXEERRERS -

TEHE=E S BB TEES (1982). =Rk>VFFOX b~Es v v fE » BIFT FF =
( £% ) 107 — 110,

8 B (1981) . KESH » AXEEAT.

o prEw ( 1981 ). BILXRBME KEREZAZAE - BVABEERREMRER, 3.

0EGY REE (1981 ). ESBHRAR ~BARMBNEY - SEEKERRT RAB#ME, 33
, 581 — 586 o _

1L RS ~ REZE (1981 ). MEESBE R KR EEGRBIRE  AEYKERABRITARSES
, 3B, 587 — 592 _

1288& LM (1978 ). KEHFDHNBRBEEB ZHE JCRR. Fisheries Series. |, 34,
33 — 44.

BAKHEE ~ BERR (1982 ). HEHEEYRRE » BHEEE 27,63 —74.



