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Abstract: The safety of enzymatically treated Borojo concentrated powder was evaluated through animal experiments, including acute
toxicity test, mouse bone marrow micronucleus test, sperm shgpe abnormality test .in‘mice and 30-day feeding study. Results showed that the
oral acute toxicity LDso of male and female mice was above 21.5g/kg bw. Enzymatically treated Borojo concentrated powder was nontoxic
substances based on the acute toxicity grading. The mouse bone marrow micronucleus test and mouse sperm abnormality test results showed no
significant differences with the control group. The 30-day-feeding study in rats showed that the weight gain, food utilization, the ratio of dirty
and body, hematologic and blood biochemical index of the animals in each dose group had no significant differences with the control group. The

pathological examination showed little obvious toxic pathological changes in major organs. The enzyantically treated Borojo concentrated

powder was consideredas a safe food.
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Table 1 Result of acute toxicity test of rates fed with

enzymatically treated Borojo concentrated powder

B /N AEE 1000 MEZ QAL (PCED, 802 AE Sk BE “E  RTH
BIAZEIVE 2 JeLT AR A, 11 & AR A2 (%) , /(g/kg bw) /R Ig Ig /R
A 145 200 4> PCE I WL &2 21 il ZL2L 4 (NCED, 2150 5 18814050 28934071 0
R VB Qe A A AL gkt {5 (PCE/RBC), 1000 5 19344087 20604102 0
SZIARR I A TR G A AT BE 64 5 10364113 27624065 0
143 F§ T ARE: 215 5 10734080 28.33#137 0
PR NIH FpiErE /N R 25 W, R 25~35g, BEAL 2150 5  19.804091 27324105 0
SRS, SR, HESEE RS, K% ‘ 1000 5 19414083 26954174 0
SRR 10.0.g/kg bw, LT # 5.00, e 5 looss0gr 27104071
2.50 gkg bw NGRS, B0 BRZH 25T S5 aliig: 215 5 18904073 26.5640.33 0
% 2 Borojo REGMRIRMEM R B HEMIZINI
Table 2 Result of micronucleus test of the rats fed with enzymatically treated Borojo concentrated powder
ml=l HAFIA PCE /A BAERKIAN A% %o PCE/RBC
l(gkgbw) #  #fE  #E af i i i pe3 i pe3
10.0 5 5 5000 5000 10 13 2.00#.01  2.65+1.12 0.680.02 0.7020.02
5.00 5 5 5000 5000 13 9 2644093  1.8340.80 0.7020.03 0.6940.02
2.50 5 5 5000 5000 7 11 1424057  2.2640.83 0.7020.03 0.680.01
0.00 5 5 5000 5000 8 9 1634092 1.8440.45 0.71240.02 0.7140.01
CP(0.04) 5 5 5000 5000 92 103 18.4442.41 20.6844.03 0.650.02 0.660.02

E: 5 PR R R B p<<0.0L.
WS HN &N RSB R L BERE RGBT, AR
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Table 3 Result of sperm aberration test of the rats fed with enzymatically treated Borojo concentrated powder

ik 2 B T o ) £ A HEe T

lgkgbw) #/R  #/Ex KA RERH Mk KEH  RIGH  MH/E %o
10.0 5 5000 16 42 5 3 13 79 15.8242.33
5.00 5 5000 19 25 4 3 15 66 13.2042.32
2.50 5 5000 15 33 5 4 13 70 14.0642.01
0.00 5 5000 11 31 5 3 13 63 12.6443.63

CP(0.04) 5 5000 49 926 32 32 50 259 51.8011.92

E: T st R4 A p<0.01.
2.4 KIR30 dEFR AL SR : KBS AR NG . RE B8 =M EYFIH 2R

241 —MAGHSARE B RIE A HIR AR K2R R SMEy AR LR
FAEH KR ABAARIE . SPU. ATH . R/ME, Mo
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Table 4 Result of blood routine of the rats'in the 30-day feeding test
FlZ/(gkgbw) SR amiaH/(10%L) eaXkalgl) o gamies/(10%L) e MRIL0%/L)

0.00 10 6.7540.30 135.6144.50 10.85+1.61 1084.62+104.43
. 2.50 10 6.68+40.22 133.9244.43 10.67+1.43 1042.85484.30
5.00 10 6.6540.21 135.7045.01 9.89+2.04 1006.51457.84
10.00 10 6.4440:33 131.6344.62 10.21+H.77 1021.44+100.51
0.00 10 6.5140.35 132.2444.85 8.60+2.34 1009.45487.93
e 2.50 10 6.6240.34 132.1346.67 8.2942.19 1050.42+166.65
5.00 10 6.7240.56 134.91+10.54 8.40+2.69 1000.71+132.84
10.00 10 6.4930.31 129.7242.96 9.01+1.83 1037.90477.62

#5 Borojo BERLKARM 30 RIEsIXIRAHIE MBS 2HedidR (X £S)
Table 5 Result of WBC classification of rats in the 30-day feeding test
FZ/(gkgbw) FnE/ A ARE@IBHY P REMEEIY% ERMIBEIY% CERMEMRKIY% e e I EU%

0.00 10 86.4243.04 8.3612.34 3.5240.85 0.7540.31 0.9540.43

e 2.50 10 85.3743.75 9.1542.54 3.73+1.28 0.85#).24 0.8940.30
5.00 10 82.86+2.10 11.03+2.00 4.0940.92 1.2940.63 0.7440.32
10.00 10 82.5442.63 11.33+2.62 4.03+).52 0.9840.46 1.1540.41
0.00 10 84.9043.64 8.9143.60 4.354).98 1.15+0.46 0.7140.35

Wbk 2.50 10 86.8643.12 8.3342.36 2.93#).88 1.3140.82 0.5940.36
5.00 10 86.9443.57 7.702.48 3.43+1.40 1.3240.53 0.6040.26
10.00 10 89.23+2.34 5.77+1.19 3.2440.83 1.0240.54 0.7640.18

E: Gkt arki, *#4 P<0.05,

2.4.2  IH HFERR OS2 k. i 77.41~90.60%, M. 79.55~92.25%,

M 4~5 W] UL, iR R AL R AR K R EVE AL At A 2.31~8.69%), FUEL %7 A L H A
IR 2 Az A B 5 AR TIR AL U B, =R B35 TEbR SAKR IR bR, ZRBEREE L, 4
P (P<0.05), (HEUEAIEA SR 2 {H T SRR IAFE i 30 d PRI IRIG I AR ARTC A -
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Table 6 Result of serum biochemical parameters of the rats in the 30-day feeding test for borojo

R = (gkg bw) B4 ABEI(UIL) 535 285/(U/L) E&al(gL) a%&al(gL) AlG
0.00 42.1045.72 114.43+24.81 56.36+1.68 27.94+40.58 1.0240.04
o 2.50 41.53+12.51 119.82+17.10 56.45+2.36 28.29+1.08 1.0040.05
5.00 38.6449.60 107.76+10.41 55.00+2.81 27.73+1.48 1.01#0.07
10.00 34.4147.56 88.65+11.14 53.8742.23 27.18+1.03 1.0140.05
0.00 25.9244.74 95.03+11.22 58.58+4.88 29.63+2.16 1.040.08
M 2.50 31.6748.31 91.61+11.54 58.61+2.97 30.01+2.19 1.020.06
5.00 32.0648.52 84.8746.93 57.9442 .22 29.25+1.27 1.0340.04
10.00 27.6544.63 79.40+12.58 56.52+2.35 28.58+1.30 1.0440.05
= I(g/kg bw) MUBF/(umol/L) A& & RJ(mmol/L) fe#&/(mmol/L) b =&s/(mmol/L). % A2 E&E/(mmol/L)
0.00 48.60+1.51 6.87+1.29 5.26+0.86 0.74+0.22 1.5240.27
. 2.50 48.60+1.71 6.90+1.22 5.2640.61 0.6330.13 1.4240.18
5.00 49.60+2.46 6.79+1.85 5.13240.65 0.6810.18 1.4440.29
10.00 48.00+2.62 6.69+1.14 5.5040.72 0.6540.22 1.4340.19
0.00 49.90+2.38 5.710.77 5.5140.60 0.4910.14 1.9740.24
Wbk 2.50 51.9044.72 6.54+1.30 6.0640.60 0.4240.18 1.9040.21
5.00 50.20+2.15 6.00+0.86 5.71+0.51 0.47+0.14 2.1140.32
10.00 49.00+2.67 5.7241.33 6.1140.57 0.4610.09 1.9940.28
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