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READYT VA VERREER Uico AHKDRER I —V=7 2% —F 2L —% (v< PRESEMK
K, CTE—120+ CTR—120) R\ TE IS E 1,

R
EHEAHNKOBEREG VEAICE, YT 44 YOERRKRIED TEL S0 B UTF &7, BH
KOBE4 21 CUFTIEDE, ENERIAKCERL, 10CLUTOHBAIIZIMNBICEST S EBHBAL
7z (Table 1)o
20T, AHKOBEEA10CUTFTIED, 3SEOYT VA4 VBECDE, KhhoDvyT V44 V[
NEARDIE T A Table 2 ICRT T EL 94.0+3.60% & 73 57 (Table 2),

Table 1. Relationship between CN™ recovery from water sample (0.1 ppm CN" ) and water
temperature in the water cooled condenser of cyanide distillation apparatus.

Water tempoerature Recovery
O (%)
29 47.7
21 68.7
21 76.6
16 83.6
17 81.8
10 94.0

Table 2. CN recovery from water sample after distillation

Water CN~ concentration Recovery
(ppm) (%)

0.1 929
0.1 91.1
0.1 92.9
0.1 90.9
0.1 96.9
0.15 88.0
0.15 98.8
0.15 98.8
0.4 96.4

Mean * SD

94.0 £3.60
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R
X # (2 Table 3 K RT LD 524+£3.09% &R ICE . LrL, TORRERIZEL T, M
MEHBIECEIAANERDRO BN EHBTHBHDT, FiMBBIECE ZENERORFBL T M40 % L HES
itz (Table 3)o

Table 3. CN’ recovery from fish sample after preliminary
treatment and distillation

Concentration of CN™ Recovery
in fish (mg/Kg) (%)
0.4 48.4
0.4 555
0.3 50.0
0.2 534
0.2 54.8
Mean +SD
52.4£3.09
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Table 4. Concentration of CN™ in each part of fish exposed to 10 ppm CN™ solution

o Exposure time CN°
rgan ® (mg/Ke)
3 1.86
Blood 4 2.80
5 3.05
3 0.80
Gill 4 0.87
5 1.21
Hepatopancreas 3 0.27
and Spleen 4 0.35
5 0.35
Digestive 3 0.13
tract 4 0.16
5 0.29
Head 3 0.71
(whole tissues) 4 0.93
5 1.62
Caudal part 3 1.15
(whole tissues) 4 1.97
5 2.12

7234 OBRBABBIEREEZAUTABLECHT TCENEFNFEY F4 X L1z 2V FAXLEE
RENCOWTFHUEL, 7 /14 VEEBAHE L.

Table 5. Concentration of CN in carp died of cyanide poisoning

Water CN” Survival time CN°
concentration (min) concentration Sample
(ppm) (mg/Kg)
65 2.39
63 2.80
10 72 2.86 Whole body
90 2.44
70 2.22
Mean * SD
2.54 £0.247
50 0.86
40 0.63
5 145 0.56 Whole body
145 0.52
180 0.65
Mean = SD
0.64 £0.118
210 0.38
140 0.38
10 150 0.57 Viscera
Mean * SD
0.44 £0.09
210 2.50
10 140 2.29 Skin and
150 2.32 Muscle
Mean * SD

2.37 £0.093
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R
BohnER13 Table 5 iR LTzo AKSEERRE LA, 10ppm ¥ 7 /14 YIERBP THER S
a4 55325+ 0.247Tm, kg, S5ppm DENIZ0.64 +0.118M kgL 13D, v T4 4 VIEKRDIBE
ML QKD ERELOBRBINE YT VA F VERBEIW L QKD Uico 10ppm D YT V4 4 Y IERH
ThEL L34 ORBTIZ0.44 £ 0.09% kg, ZEEZAUHRTIZ2.37 £0.093m, kgD > T 4 4 /B8
Bt E3 N0 ULEOREDL S VT YHBER L AKLOBREINE VT V4 4 YO BEAREMECEE
TE35DTHETEBHSMICIE T,

3) VP UAAVABRPTHEELLERICO T VAT EREROFRKPCHBLEIA DT AFY
ajcONT

Hik
10ppm RUSppm DY T ¥4 4 VIKHEP TIA ZhEHL S &, ZORKERK OKEK) FicEL, 7
B S 7213 24 BB Lt ICRIRR DY T Y4 F VEBRZRIE L.

Table 6. Concentration of CN™ in carp washed by running tap water after
death of cyanide poisoning

Water CN” Time in fresh CN’ concentration of
concentration running water whole body
(ppm) (h) (mg/Kg)

1.70
1.29
7 1.38
1.51
1.11
Mean * SD
1.40%0.199

0.13
0.30
0.39
24 0.30
0.24
0.21
Mean * SD
0.26 £0.081

0.58
0.50
7 0.38
0.36
0.34
Mean * SD
0.43%£0.093

0.14
0.07
0.06
24 0.29
0.09
Mean £ SD
0.13£0.085

10
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71
Table 6 ICRT LD, 10ppm ¥ 7T ¥4 4 VISP THE Ltk 7TRIFKPICKE Lcb D TR
1.40 £0.199m kg, 24 B5RITI20.26 =0.081m, k¢, Sppm ¥ 7 YA & YIFEP THE L L BEAI,
FKAIC THRIRE LicbDT0.43 +0.093m kg, 24BEREKE L TH 013 +0.085m, k¢ D> 7 v 4 %
YBSERENBE S N,

4) BEREER, PFUVAFVBARAPCHBELEAAMDOL T AFUER

FHik
VT VAF VEGENRNOEKR T ZEALIEE, 10ppm YT A F VIEKRPICH 2EEKE L
7oo WICBKES T VA A VIERFLOEDHL, KTEAKREZEOKEL, AEREEK, 250 EHRRK
WHEEEEZEUHAEFECHFITCYT /A4 VDERBERD .

BR
10ppm ¥ 7 ¥4 # VIFRHBPICTO 205 100 B E T 5 &, RIKLSEN 53155+ 0.449% kg, 2
B o 2R 30 BT 5L, NBES2 530.07 £ 0.057m, k¢, RERASUHATS» 513073+
0.079m kgD 7 4 & ISt I/ (Table 7)o

Table 7. Concentration of CN in carp exposed to 10 ppm CN solution after death of suffocation

Part of fish body Exposure time CN” concentration
(min) (mg/Kg)
70 2.35
90 1.52
Whole body 90 1.61
100 1.02
100 1.55
Mean = SD
1.55 £0.449
120 0
Viscera 140 0.07
150 0.14
Mean * SD
0.07 £0.057
120 0.62
Skin and Muscle 140 0.81
150 0.75
Mean % SD
0.73 £0.079
EBHBIUHES

CY VY- u YECLE VT YEBEORFETEOKPRTBENDGSDY T V4 4+ v OREILE
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0% L, EDEURFTRETH 7o BEVKDEED Y T V4 4 O EIC KX ZB T 30ROV T
SAFAVIIMBEETHEY T AMUKFEE L - TR T 2O THHKDBE NS VEBE Y 7 Y LKEDH A
F26C LB DICYT VUKEARECHETEICENTERLODLSOTHAD o TRV S ICMAE
BBREEMATIAERLSDY T v 4 4 VEREIR 524+ 3.09 % & 15 -t ds, COEUERIZEL TH
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Fig. 1 The effect of temperature of CN~ solution on survival time of carp
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Summary

The toxicity of cyanide solution to carp increased with a rise in temperature. The
result that the concentration of cyanide ion in blood was higher than that in hepato-
pancreas and spleen, or digestive tract of carp exposed to 10 ppm cyanide ion solution
for 5 hours suggested that the ambient cyanide might enter into the blood through the
gill. However, the cyanide ion concentration in skin and muscle was higher than that in
viscera of carp died in 10 ppm cyanide ion solution. It can therefore be concluded that
a large amount of cyanide penetrated into the fish body surface.

Cyanide ion was detectable from carp washed by running tap water for 24 hours after
death in 5 ppm cyanide ion solution, and also from carp exposed to 10 ppm cyanide ion
solution for 70 minutes after death of suffocation.
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