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ABSTRACT

As a countermeasure to reach self-sufficiency for wood supply and demand, we have to
develop wood substitutes. Rice hull is the cheapest fiber material we can get in Korea, What is
better the yield of rice hull amounts to 1 million tons per year.

Before carrying out this study, new ecomaterial rice hull board for housing materials was
developed successfully.

In order to evaluate whether the rice hull board with or without bioceramic treatment is
suitable for housing materials, we studied the environmental effects of the above materials in
comparison with the polycarbonate, stainless, or concrete on the adaptation (body weight, water/
feed consumption, general signs, urinalysis, autopsy, etc.) and the reproduction (litter size, new-
bom adaptation, ete.) of mice.

In conclusion, the concrete cage was the worst in the adaptation and so was the stainless steel
cage in the reproducton. The rice hull board cage with or without bioceramic treatment was
superior or equivalent to other material cages from the standpoints of the adaptation and
reproduction.
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Table 1. Mechanical and physical properties of medium density rice hull board

Physical properties

Mechanical properties

Factror cifi Water thickness bending IB stre
°pe ) ¢ M.C(%) absorption swelling strength ) ng:.h
gravity (%) (%) (kgf/cm?)  (kgt/em’)

RH-MDI”  0.63+001 146+0325 1217+0561 358+0.633 201.45+15.26 5.95+0.553
RH-MDI-BC? 0.62+0.01  223+025 13.56+0.597 11.743+6 16222+5.039 2.79+0.605

1) Medium density rice hull board treated by 12% of MDI resin on the oven dry weight of rice hull
2) Medium density rice hull board treated by 12% of MDI resin and 4% of bioceramic on the oven dry weight

of rice hull
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Table 2. Body weight in mice bred in the different dwelling conditions for 4 weeks (Unit : g)
Sex Group Wecks
0 2 3 4
M-A 27116 28.6+3.0 202+38 302+406 30.0x£35
M-B 27214138 303+22 314427 327421 342+19
Male M-C 2721421 29627 33.7+1.5 353+138 37.1+19
M-D 27.0+1.8 303417 298116 32.8+18 33.3+23
M-E 2711138 29719 31.3x25 33.3+25 326+1.38
F-A 233x1.1 244+1.3 266112 27.4+1.3 2781138
E-B 23.3+1.0 250+13 257+14 272414 277£15
Female E-C 23.3%+1.0 2434038 264108 279109 2841038
E-D 23.3+1.0 238+09 261+1.2 276x11 27515
E-E 23.3£1.0 233+1.2 25117 24.6+1.9 2474132

Values are expressed as mean + $.D. from nine mice.

Explanations of group are shown in Method and Materials(2.2)
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Table 3. Effects of dwelling conditions and time on body weight in male mice

Week

0 1 2 3 4
Avs B - - - 0.01<P<0.05
Avs. C 0.01<P<0.05 0.01<P<0.05 P<0.01
Avs D - - -
Avs. E - - -
B vs. C 0.01<P<0.05 0.01<P<0.05 0.01<P<0.05
B vs. D - - -
B vs. E 0.01<P<0.05 -
Cvs. D 0.01<P<0.05
Cwvs. E 0.01<P<0.05
D v E -

Difference was estimated by Student's two-tailed unpaired t test berween two groups of different conditions.
Y p group:

(- : No significant)

Table 4. Effects of dwelling conditions and time on body weight in female mice

Week

0 I 2 3 4
Avs. B - - - - -
Avs C
Avs D - - -
Avs E P<0.01 P<0.01 0.01<P<0.05
B vs. C - - -
B vs. D - - -
B vs. E 0.01<P<0.05 0.01<P<0.05 0.01<P<0.05
Cvs. D - 0.01<P<0.05 -
Cvs. E P<0.01 0.01<P<0.05
Dvs E P<0.01 0.01<P<0.05

Difference was estimated by Student's unpaired t test between two groups of different conditions.(- : No

significant)
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Table 5. Food consumption per cage in the different dwelling conditions for 4 weeks {Unit: g)
Weeks
Sex Group
1 2 3 4
M-A 105.4-+14 4 142.3+£7.6 1287488 1246186
M-B 99.4+32.7 97.2+169 134.7+238 135.7+17.1
Male M-C 89.2+4.6 1194+4 4 119.3x20.0 116.6+18.6
M-D 9311142 125.0x1.1 12441162 1241+17.2
M-E 94.3+3.0 129.3+15.2 132.8+2.0 130.8+2.3
F-A 63.1£3.1 105.0+11.9 94.3+0.3 1054434
F-B 66.9+2.7 90.7+14.8 105.3+92 119.6:+6.2
Female F-C 764169 110.2+5.5 102.3£10.0 118.5+12.0
F-D 89.8+20.6 126.5%+9.2 117.5+14.0 119.5+5.6
F-E 584463 1232+44.3 109.1+339 129.7+9.1
Values are expressed as mean+S5.D. from three cages.
Explanations of group are shown in Method and Materials (2.2)
Table 6. Water consumption per cage in the different dwelling conditions for 4 weeks {Unit: ml)
Sex Group Weeks
1 2 3 4
M-A 248.61+6.2 227.0+£12.1 269.1+6.9 24724251
M-B 21224241 216.2+32.1 192.01+78.1 164.0+68.1
Male M-C 21624327 248.8+358 174.6+39.3 17054482
M-D 179.5+32.3 262.7+8.1 212.0x36.2 192.6+49.9
M-E 185.4+27.3 283.5+40.0 22214401 206.1£29.0
F-A 177.0+359 163.7+15.5 218.3+110.2  204.7+£109.0
F-B 103.5+10.6 118.0+47.7 138.8+17.0 126.5+9.3
Female F-C 190.1+67.8 165.8+31.2 1425+239 117.7+46.3
F-D 148.4+10.7 197.1+9.1 183.1+15.1 184.6+31.8
F-E 181.4+64.3 14571+ 37.6 2394+52.1 211.6%51.1

Values are expressed as mean + $.D. from three cages.

Explanations of group are shown in Method and Materials(2.2)
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Table 7. Body weight in mice bred in the different dwelling conditions for 4 weeks (Unit: g)
Weeks
Sex Group 0 1 3
A 351 £ 21 348 + 20 365 £ 2.7
B 352+ 18 350 £ 206 359 = 2.0
Male C 347 + 17 344 + 1.8 370 £ 20
D 345+ 21 357 + 20 373 + 06
E 345 + 21 339 = 0.7 342 + 05
A 281 = 1.0 316 = 1.8 427 + 20
B 281 + 09 317 + 14 427 + 28
Female C 282 = 08 312 +£ 1.1 409 + 3.7
D 279 + 04 283 + 14 346 + 1.7
E 278 £ 05 300 + 0.8 384 + 19
Values are expressed as mean & 8.D. from three mice.
Explanations of group are shown in Mecthod and Materials (2.2)
Table 8. Effects of dwelling conditions and time on body weight in female mice
Weeks
0 1 2
Avs B - - -
Avs C - -
Avs. D - P<0.01 0.01<P<0.05
Avs E - - -
B vs. C - - -
Bvs D - - 0.01<P<0.05
Bvs E - -
Cvs. D - 0.01<P<0.05 0.01<P<0.05
Cvs E - - -
Dvs E - 0.01<P<0.05 p<0.01<P<0.05

Difference was estimated by Student's two-tailed unpaired t test between two groups of different conditions.

(- : No significant)
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Table 9. Food consumpton per cage of three mice
bred in the different dwelling conditions

for 3 weeks (Unit: g)
Weeks
Group 1 2 3
A 77.4+48 87.8+92 164.61+429
B 78.3+6.5 86.0+74 1318+148
C 9491338 936+144 9371282
D 88.5+8.0 91.6+1.3 98.6+13.7
E B35+2.6 95.5+4.7 104.0+8.8

Values are expressed as mean + 8.D. from 3 cages.
Explanations of group arc shown in Method and
Materials {2.2)
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Table 10. Water consumption per cage of three
mice bred in the different dwelling

conditions for 4 weeks {Unit: ml})
Weeks
Group T 3 3

A 104.6+22.6 108.6+26.0 9241258
B 90.5+11.7 113.3+9.1 127.0+6.0
C 105.0+26.2 1399+45.5 140.0+488
D 128.6£16.2 193.8+59.0 196.3+54.6
E 1072492 137.6+295 142523-32.0

Values are expressed as mean = S.D. from 3 cages.
Explanations of group are shown in Method and
Materials (1I-2).
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Table 11. Liter size per cage of three mice bred in
the different dwelling conditions

Day

Group 3 p p P

113+2.1 11.3+£2.1 11.3+2.1 11.3+2.1 11.0£1.7
13.740.6 13.7+0.6 13.7+0.6 13.74£0.6 125507
107+0.7 10.7+0.7 167+0.7 10.7+07 9.3+£38
40+4.6 0 0 0 0

107116 100217 10.0£17 10017 8.0x46

m o0 w

Values are expressed as mean + $.D. from 3 cages.
Explanations of group are shown in Mecthod and

Materials (2.2)
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Table 12. Newbomns body weight per cage in the
different dwelling conditions  (Unit: g)

Group
Day
A B C D E
14 74108 60+£04 84+33 - 6.6+15
21 8710 72402 10.0£06 - 6.9+0.6

Values are expressed as mean £ 5.D. from 3 cage.

Explanatons of group are shown in Method and
Materiais (2.2)
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Photo 1. The rice hull board cage

Photo 2. The bioceramic-rice hull composite

Photo 4. The stainless cage
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Photo 5. The concrete cage
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