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ABSTRACT

Interest in the studies of diesel exhaust emission has been increasing by the expected increase
in the use of diesel powered automobiles out of concideration of fuel economy. It was well known
that diesel exhaust emission was mutagenic in the bioassay as Ames test,

The authors tried to find out the cytogenetic effect of diesel exhaust emission by the oper-
ational condition of engine such as speed and load. For the investigation of those effects, 66 male
mice of ICR strain were used. The benzene-ethanol extracts of diesel exhaust emission were inj-
ected intra peritoneum 25mg/kg and 50mg/kg respectively. To evaluate the cytogenetic effect,
mouse bone marrow micronucleus test was carried out.

The frequency of micronucleus was different among the various groups according to the oper-
ational conditions of engine., The frequency of micronucleus in idling group was the highest of all
the groups ; the subgroup of 50mg/kg showed the rate of 1.30%, 25mg/kg subgroup 0.55%. And
the group of 2000rpm with 50% load showed the lowest rate of micronucleus appearance as 0.20%
and 0.15%.

In general, the frequency of micronucleus was shown higher in propotion to load and was shown
inversely proportional to speed.
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Table 1. Specification for heavy duty diesel engine

Items Specification
Type D1146
Description 4 cycle diesel engine

Cylinder type of In line 6 cylinder

combustion chamber
Tyne of combustion
chamber

Direct injection

Bore x srroke 111 x 139
Displacement volume 807 1ce
Compression ratio ire:1
Maximun horsepower 187 HP /2500 rpm

Maximun torque 58.5kg. m/1600 rpmi
156 g/ps-h/1600 rpm
670rpm

Water cooling type

Fuel consumption
Idle engine speed
Ceoling system
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Fig. 1. Schematic diagram of diesel particulate measuring-apparatus.

1) Laminar air flow meter
2) Fuel flow detector

3) Fuel tank

1) Throttle actuator

5} Test engine

6) Engine dynamometer

7) Cooling water controller
8) Lubrication oi} controller
9) High volum air sampler
10) Dilution tunnel

1) Air filter
12) Flow controller
13) Smoke meter
14) Performance data recorder
15) Engine speed meter
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16) Torque meter

17) Engine throttle meter

18) Fuel flow meter

19) Air flow meter

20) Auto mode controller

21) Cooling water

22) Lubrication oil temperature
23) Exhaust gas temperature
24) Lubrication oil pressure
25) Total hydrocarbon analyzer
26) Carbon monoxide analyzer
27) Carbon dioxide analyzer
28) Nitrogen oxides analyzer
29) 6-pen recorder
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Table 2. Fuel properties

Items Properties
Ignition temperature 57
Distilation temp. 90% 3537¢C
Cu corrosion (100C, 3h) 1
S content (Wt%) 0.4
10% residual C 0.02
Ash (%) 0.01
Cloud point -~107T
Cetane index 48
Dynamic viscosity (Sct 37. 8¢C) 3.352
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Table 3. Diesel particulate sampling condition and resuit

Engine speed Condition load Diluted exhaust gas Sampling Sampling
(rpm) (kg, m) temperature time weight
Idle 31tc 20 min 0.0868¢g
1600 58.9 (100%)* 45T 12 min 0.1389g
1600 29.5 (50%) 50C 20 min 0.15138
2000 57.3(100%) 45C 10 min 0.18438
2000 28.5(50%) 50T 15 min 0.1010g

* : Load rate
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Table 4. Frequency of micronucleus in the extracts injection of 50mg/kg in mouse

Engiene condition No. of mouse MNPCE PCE/RBC
Speed(rpm) Load(%) (death) (% + S.D.) (% + S.D.)
Idling 6 (4) 1.30%£0.21* 26.7Tx 4.6
1.500 100 6 (2D 0.45 £ 0.12* 50.4%12.4
’ 50 6 (1) 0.40 £0.10* 44.9%10.3
2 000 100 6 0.45x£0.17 41.4+ 3.5
’ 50 6 (1) 0.20+0.08 42.5+ 6.8
Negative cont. 3 0.10x+0.10 52.1% 7.4
Positive cont.® 3 9.20+2.42 38.0% 8.7
# : treated with mitomycin C 0.875mg/kg twice.
* : p<0.05 compared with control group,
* : p{0.01 compared with control group.
Table 5. Frequency of micronucieus in the extracts injection of 25mg/kg in mouse
Engine condition No. of Mouse MNPCE PCE/RBC
Speed(rpm) Load(%) (death) (% + S.D.) (% + S.D.)
Idling 6(2) 0.55 = 0.21* 40.2% 5.6
1500 100 6(1) 0.30 +0.05 56.8 +11.4
’ 50 6C1) 0.35*0.08* 41.4% 5.2
2. 000 100 6 0.25 £0-07 58.4+ 3.9
’ 50 6 0.15+0.08 47.5 %= 6.3
Negative cont, 3 0.10£0.10 52.1% 7.4
Positive cont. * 3 0.20 + 2.42 38.0+ 8.7

# : treated with mitomycin C 0.875mg/kg twice.

* : p<0.05 copared with control group.
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