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Toxicological safety evaluation of sporoderm-broken spore powder s of
or ganic Ganoderma lucidum of Changbai mountain

LIN Hua, JIN Long-Zhe, CHE Cheng-Lai, WANG Xia, WANG Yu-Hui, WANG Xin-Yu"
(Yanbian Korean Autonomous Prefecture Academy of Agricultural Sciences, Yanji 133001, China)

ABSTRACT: Objective To investigate the toxicity of sporoderm-broken spore powders of organic Ganoderma
lucidum of Changbai mountain as a kind of health food. Methods The toxicological safety of sporoderm-broken
spore powders of organic Ganoderma lucidum of Changbai mountain was evaluated by taking acute toxicity test of
mice, genetic toxicity test, and 30 d rat feeding trial. Results Maximum tolerated dose (MTD) of female and male
mice of ICR species were greater than 20.00 g/kg-bw after gavage, which indicated that samples were non-toxic
product. Ames test, micrinucleus test of bone marrow cells in mice and mouse sperm malformation test were all
showed negative in genetic toxicity test. In 30 d rat feeding test, animal growth and development were normal, weight,
food utilization, blood routine, blood biochemistry, organ weights and pathological indexes also had no toxicity in
each dose group. Conclusion Sporoderm-broken spore powders of organic Ganoderma lucidum of Changbai
mountain is safe for taking, and it has no significant side effects.
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Tablel Amestest resultsof samples (Thefirst time) ( X s, n=3)
TA97 TA98 TA100 TA102
(ng/ ) +89 -89 +89 -89 +89 -89 +89 -S9
5000  143.7+19.0 134.0+11.4 43.7+7.5 38.0+5.6 1713189  176.7411.2  267.3+14.6  276.0+15.0
1000  138.0+17.4 142.7+11.6 35.0+7.9 42.0+3.0 154.7+11.7  167.3%24.5 270.3+17.2  281.3%13.7
200 145.7+10.0 141.0£22.1 33.748.1 39.343.5 170.7£13.1  151.7411.9  285.3x13.3  274.0+14.7
40 150.015.5 136.0+13.1 38.346.7 41.3+5.7 167.7£14.5  163.3%19.0  272.0£14.7  261.7+13.5
8 149.3+10.7 149.016.5 40.7+4.7 34.7+3.2 171.0£9.6  175.0£13.9  272.74203  272.3+20.5
154.3+22.9 143.3+12.9 34.3£5.9 33.3+4.0 174.0£10.8  170.7£16.9  284.3%29.9  273.0+14.0
135.3+30.1 146.3+34.9 38.7£1.2 43.0+4.6 157.7£10.6  171.3+153  287.0+13.5 268.3£26.3

1254.7£138.0 1 284.0+152.7 2 534.7+150.5 2 360.3+139.7 2 535.3£216.4 2 466.0+£140.3 1 108.3+104.3 2 324.7+136.6

: TA97-S9 TA98-S9 9- ( :0.2 ug/ ); TA100-S9 NaN;( : 1.5 pg/ ); TA97+S9  TA98+S9 TA100+S9
2-AF( :10.0 pg/  ); TA102-S9 MMC( 1 0.5 nug/  ); TA102+S9 1,8- ( :50.0 pg/ )
Note: Positive control: TA97-S9, TA98-S9 using 9- fluorenone (dose: 0.2 pg each plate); TA100-S9 using NaN3 (dose: 1.5 pg each plate);
TA97+S9, TA98+S9, TA100+S9 using 2-AF (dose: 10.0 pg each plate); TA102-S9 using MMC (dose: 0.5 pg each plate); TA102+S9 using 1,8-
two hydroxy anthraquinone (dose: 50.0 pg each plate).
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F2 HmAmesiRIEER(E 2 X)(X £s,n=3)
Table2 Amestest results of samples (The second time) ( X s, n=3)

TA97 TA98 TA100 TA102

(ne/ ) +S9 -89 +S9 -S9 +89 -S9 +S9 -89
5000  140.7£15.0  139.0+13.0  38.044.6  40.3+6.4  163.3+13.1  157.3+16.1  266.0+122  276.7£16.6
1000 139.7+15.9  134.0+10.8 333£55 427459  1703+127  165.0+12.1  2853+16.5  289.0:15.7
200 1523+11.6  1453+10.0 443475  41.7+3.8 15674110  170.0£14.0  289.7+16.0  276.3%14.2
40 138.7£10.3  1353£10.1  37.046.1 36.043.0  164.3%15.5  176.7+13.6  262.0420.8  276.0+16.8
8 134.7£13.1  153.0412.0 41.045.0  393+42 15504140 164.7£19.9  288.0+13.0  279.7+14.6
142.3£17.8  150.7+14.5  343+3.1  40.0£6.6  166.0£149  155.0+11.1  272.3+17.0  292.7+10.1
130.0423.1  133.7+23.8 42335  41.0+44  176.0+12.1  182.0£12.3  266.0+19.1  287.0+10.8

1333.0+£130.4 1347.0+111.92 755.7+145.6 2180.0+115.6 2485.7+138.6 2534.3£143.5 1058.7+114.3 2211.3+115.8

#3 HaxREEMRLEERNZNE

Table3 Effectsof sampleson the incidence of bone marrow cells micronucleusin mice

PCE PCE PCE
) () () X£5(%o) () NCE () PCE}TsCE
5 5000 7 1.4+0.9 1000 896 1.125+0.111
5 5000 5 1.0£1.0 1000 903 1.113+0.085
5 5000 8 1.6+0.5 1000 884 1.139+0.101
5 5000 7 1.4+0.9 1000 862 1.163+0.062
5 5000 124 24.£3.1% 1000 963 1.044+0.086
5 5000 5 1.0£1.0 1000 869 1.155+0.076
5 5000 9 1.8+0.4 1000 887 1.135+0.107
5 5000 6 1.240.8 1000 880 1.143+0.101
5 5000 8 1.6+£0.9 1000 871 1.152+0.070
5 5000 116 23.£3.6* 1000 977 1.026+0.058
D * , P<0.01
Note: * compared with the negative control group, P<0.01.
R4 e NREOE TR LSRN
Table4 Effects of sampleson sperm deformity ratein mice
() = =
( (x+s)
5 5000 123 2.46+0.36 31.7 13.8 18.7 35.8 0.0 0.0 0.0
5 5000 132 2.64+0.24 30.3 14.4 20.5 34.8 0.0 0.0 0.0
5 5000 115 2.30+0.35 322 16.5 13.0 383 0.0 0.0 0.0
5 5000 120 2.40+0.52 34.2 11.7 14.2 40.0 0.0 0.0 0.0
5 5000 382 7.64+0.83* 28.8 215 16.0 335 0.0 0.0 0.3
D , P<0.01

Note: * compared with the negative control group, P<0.01.
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Table5 Resultsof hematological examination of 30 d feeding trial of sample ( X £s)

() (g/L) (10"/L) (L/L) (10°/L)
10 139+£5 7.84+0.39 0.42+0.02 756172
10 140£10 7.86+0.48 0.42+0.03 782+94
10 137+4 7.66+0.28 0.41+0.01 765+99
10 137+7 7.69+0.65 0.41+0.03 702+102
10 144+8 7.96+0.47 0.42+0.02 578+147
10 140£12 7.54+0.75 0.41+0.04 586+132
10 142+6 7.91+£0.47 0.42+0.02 644+125
10 140+8 7.57+0.55 0.41+0.04 672+143
%6 HBIKR WBC HERESEMBI(X £9
Table6 Effectsof samples on white blood cell count and its classification of rats ( X +s)
) (10°L) (%) (%) (%) %) %)
10 10.0£1.50 71.9+5.84 21.0+4.90 6.08+1.65 0.74+0.50 0.02+0.01
10 10.44+2.95 71.12+5.69 21.12+5.64 6.41£1.51 1.11+0.85 0.02+0.01
10 11.30+2.74 70.62+8.12 21.50+7.24 6.60+1.48 1.09+£1.00 0.02:+0.00
10 11.74£2.11 71.01+8.25 21.89+7.78 6.16+1.21 0.77+0.47 0.02+0.01
10 9.51+£2.84 74.43+8.19 17.83+6.58 6.04+1.63 1.394+0.94 0.03+0.01
10 8.36+1.77 73.70+6.88 19.02+7.17 5.83£1.70 1.10+0.86 0.04+0.02
10 9.28+£2.98 75.37+5.45 17.46+4.28 5.44+1.47 1.48+1.05 0.03+0.02
10 9.65+2.63 74.30+7.40 18.15+6.48 6.00+1.23 1.27+1.19 0.03+0.01
FR7 HRIOMRFREKRAEUREER(X+9)
Table7 Resultsof biochemical test at the end of 30 d feeding test of samples( X  s)
() (U/L) (U/L) (g/L) (g/L)
10 51.23+8.24 148.12+24.40 65.67+£3.80 31.90+1.88
10 52.21+8.43 146.54+18.00 64.99+4.55 31.46+1.88
10 55.44+8.79 142.71£28.37 65.74+3.67 32.25+1.96
10 54.45+9.18 138.74+16.48 64.60+4.29 31.40+0.84
10 54.25+10.41 152.78+24.96 65.58+3.27 31.46+3.39
10 51.37£6.73 146.18+16.48 63.90+7.20 31.434+2.36
10 53.04+8.72 153.92+21.22 64.16+4.56 32.46+1.89
10 54.54+9.30 150.33£15.16 63.07+2.69 32.34+1.71
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*8 ##m30dMFREKIAEUREER(X+9)
Table8 Results of biochemical test at the end of 30 d feeding test of samples( X + s)

() (mmol/L) (mmol/L) (mmol/L) (umol/L) (mmol/L)
10 2.05+0.18 1.1240.36 4.16+£0.75 48.57+2.45 4.20+0.69
10 2.01+0.31 1.03+0.25 4.2440.60 48.33+2.80 3.85+0.34
10 2.06+0.38 1.08+0.28 4.48+0.74 49.87+3.02 4.27+0.62
10 2.03+0.32 1.09+0.33 4.3240.78 47.95+3.24 4.24+0.64
10 2.07+0.14 1.124£0.29 5.17+£0.91 52.7043.95 4.87+0.54
10 2.02+0.27 1.04+0.41 5.43+0.84 51.11+4.26 4.88+0.88
10 2.04+0.35 1.01+0.31 5.21+0.63 50.11£3.65 4.50+0.58
10 2.01+0.36 1.15+0.28 5.08+0.80 51.21£4.22 4.83+0.62
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