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Fo s B F o X B SR F AR A AR R e A 0 S A AT IR, SR A MR R
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2007 —0003 ],
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Ames i 5 & B0 FE V0 1) 1 28 78 AL TR B
TA97 . TA98 . TA100 F1 TA102, i 2 Jp V145 %% i
o 42 ) 0 B AL 5 S RORE 4 2 SR 5 3 7 (S9)
FH PR R VA48 5 T B 4 il rrc B 4L
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SR B g AT, o Pl s T R
Fi/NEL 20 H AR 18 ~20 g, MEREA 17 172, 5w
HIPR S B 16 h AERK, Bt 2 5 g i 0.5%
BRI JLAF 2 2 % 20 mL 4], #1820 mL/kg BW
BTZRYIREY,AMBA M2 REOHET,H2
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1.4.2 Ames i

TE T B A FE VD 1 1 298 728 B T #% TA97 [ TA98 |
TA100 F1 TA102 1E A il 3 T8 Bk , 15 5 i e 38 5
ST DL S B P o B2 BH PR X R A R R
F=4r5) 4 5 000 .1 000,200 .40 .8 g/ 1o AT
AR IV 0 R T Z2 18 K, BT LA T 52 88 3 R 0

WRZH | BH X R 2H v 28 48 /K ) &8 0.1 mL/IIL; fH
PEXT R ) R B B AN .2 — S BEE 5

Z5F1 1,8 — R, F 43 51 50.0.,1.5.10.0
F150.0 e/, 7E M5 AN SO A WA 1F 5L T 2k
PR AR TR, BRI EER 3 I, B4
IR 2 W 0 SR I ] A2 58 78 B V5 40
1.4.3 /BB BE 20 I % R e

PEHA T Ry 25 ~ 30 g W5 iR WA/ 50
HOOMERESS o5 172, BEMLA R 5 4. &3 iR R
A, i s R 5.0 (Al d) (1.0(H
FlE) A1 0. 2(fIKAEE2) g/kg BW, BI¢EXT A2
HO. 5% R IELFAE 25, BH M X B AL R B0 B Ik
Wl 40 mg/kg BW, 2k A T 5. & 418
Fi2 30 h 45321 WIE A 2 0 2 IR 2Tl fR24 b,
52 WHZIAY G 6 h AbFEsh Wy, BN B H R
R S, BRI 1 000 AN BE Vg £ YL 21 41 i
(PCE) , Jit Bz kAR, LT HRR. B
714k 200 4~ PCE, Jf it 55 PCE 5 i 24 21 41 iy
(RBC) H.{t ( PCE/RBC) .
L.4. 4 /NERSFEDE R

VAR EE25 ~ 35 g fl 1 5 ¥t 2 B W A/ BR

50 H AL A 5 o e 3 M R E A, ik
FIE 5 A 5.0 (F Al mal) 1.0l a4) f
0.2 (fl5M 4 ) g/kg BW, FIHEXS IR 0. 5% 2
FHOE 2F 4 R, FH 1 6 BR 41y 3 Wl Ik e, Wk B2l
40 mg/kg BW, ZHFHMEH 1 K, &2 5 d,1E
HIRG T3 W 35 d JGALIE , 3% 5 M 7 il A,
fit [ 72 5 min, ] 2% 5 ARG — L (HE) il g 64
1 h, & HEh P 7E B0 T ik 1 000 58 B4 1,
AR TRTE R,
1.5 #iEamE

K SPSS 17. 0 #4748 it 40 Hr, 45 R 3%
i £ hrifEE R, aEE i mss AR RR R
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/1N B A S i 25 R 34 R T R O R 9 Ty
A3 5 ZINERORE 7 T A 06 245 R R FH PR 20y 22 40 T
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2 ZRELSMW
2.1 2lSHEKE

Hpge 1 a0, 25 14 d g, AR Y 20
HUNRIEELZ G 2RIIEF , TOK CRE K/
TR KA, TE—FET 5 IR 45 R 3 T 22 57
BIARZE(P>0.05), 7ELEE 14 KoK 43/ R
R SIARBE , A, R IR B Y e o o0 JFF OB
HE R R AT AT SR AR A5 R BT, H
BRI EEGE R & (LD, ) >10 g/kg BW,JE T
PR TCEE Y
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Table 1 Acute toxicity test
P B 7 W AR W FET-%L ERESL R
G de Amount/ Dosage/ Initial Final Weight Death LD.,/
ender
H (g’kg BW) weight/g weight/g gain/g number/ H (g/kg BW)
1 Female 10 10 19.32+£0.85 29.95+1.15 10.63 +£0.93 0 >10
I Male 10 10 19.97+0.66 30.26+£1.09 10.29 +0.55 0 >10

FIFE AR AR T « R ZEFALE (P>0.05)

In the same column, values with no s superscript mean no significant difference (P >0.05).

2.2 Ames i®IE

R 2. %3 384 .35 vl UL Mt R 4Rl
Xf Ames I3 & W ARTE N 5 A SO AT, &5
2 YA 1Y 1] 52 9848 A P B AE TE e LN, OF B
WA R N O FR 5 45 70 i 41 5 B Mk BRZH 7 [l

SRR 2 AN 35 (P >0.05) , 5
X HE 2 1 [ 52 2R 08 T v R LU B 2 e R (P <
0.01) , Ames i Ba 45 R 3 2 BIE, B RO FE U TR
FR 00 O R AL B 4
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R2 WREEREE 1R Ames iK% ( -S9)
Table 2 The first Ames test for quercetin ( —S9)

15 [n] 5 A% ##5%% The amount of mutated bacterial colony
Groups TA97 TA98 TA100 TA102

5 000 102.33 £3.05 42.00 £6.08 156.33 £11.02 262.00 +£9.85
e 1 000 102.67 £2.52 41.00 £3.61 156.67 £10.97 255.67 6. 66
Dosage group/ 200 99.33 +5.86 41.00 £5.57 152.33 £4.04 261.33 +£8.50
(pg/Im) 40 99.33 £9.45 42.00 £5.58 162.00 £10. 82 262.00 £7.55

8 103.33 £5.69 40.67 £2.52 158.67 £7.09 255.00 5. 57

B4 Xt BE 4F Negative control group  107.67 £7.77 45.00 +6.93 165.33 +11.59 256.67 £13.05
BEA: o B 241 T oikA Dexon  1172.33 £384.35° 1102.67 +52.17° 1022.33 +22.37"
Positive =¥ )
control group So fl‘lflk%al}il de 1 124.00 £38.00

) S EHE TR AR+ 7R 55700 0 2R B PR X HR 2 AH L 22 S i 3 (P <0.01) . FR [,
In the same column, values with * superscripts mean significant difference compared with dosage groups and negative con-
trol group (P <0.01). The same as below.

I MEEFE1R AmesiKiE( +59)
Table 3 The first Ames test for quercetin ( + S9)

2 31 [0] 5 A% # 745 The amount of mutated bacterial colony
Groups TA97 TA98 TA100 TA102
5 000 104.. 33 £10.07 40.33 £4.51 159.00 £10. 54 263.67 £6.11
H 2 1 000 110.33 £6.11 37.67 £4.16 162.00 £8.19 262.33 £7. 64
Dosage group/ 200 100.00 +5.29 41.67 +3.06 152.67 £7.09 257.00 +16. 52
(pg/II) 40 107.67 £8.74 41.33 +3.21 160.00 £7.00 266.33 £6.59
8 107.00 £2. 65 40.67 +2.08 162.67 +11.68 261.33 +6.11
BA 14 % B8 4 Negative control group 101.33 +4.16 38.00 =7.00 162.00 +11.52 261.00 4. 37
P
T 1 %o B 2 2_1;55%?%}26 1195.33£89.95%  1146.67 £32.72" 1 205.33 £45.94°
Positive control 1.8 - — ¥
group e 1 .052.00 £65.34°

1,8-dihydroxyanthraquinone

R4 WEEE2R Ames iKIE( -S9)
Table 4 The second Ames test for quercetin ( —S9)

215 [0] 5 22 A% # 9% %% The amount of mutated bacterial colony
Groups TA97 TA98 TA100 TA102

5 000 102. 67 £5.69 39.67 +5.03 150. 00 £9. 54 254.33 +12.22
iR 1 000 99.33 +5.13 42.00 +6.25 155.67 £6.59 246.00 +10. 82
Dosage group/ 200 108.67 £4. 04 38.00 £4.58 154.33 £5.86 258.00 =10. 54
(pg/Im.) 40 108. 00 £4. 36 43.67 £5.03 159.00 6. 56 244.67 £10.02

8 105.67 £5.86 40.00 +6. 56 145.00 £8.19 244.67 +17.21

[HE % B8 2H Negative control group  106. 33 £10. 02 43.00 =2. 65 160.67 +7.23 249.67 +6.35
B o B 21 HsiHs Dexon 1 288.67 £20.00° 1 029.00 £46.94"
Positive control SR

. . 1314.33£235.10° 1080.33 +£54.72"
group Sodium azide
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x5 MWEERS 2R Ames KL ( +S9)

Table 5 The second Ames test for quercetin ( +S9)

215 [n] 5 A% ##5% The amount of mutated bacterial colony
Groups TA97 TA98 TA100 TA102

5 000 108. 00 £8. 00 43.33 £5.13 149.00 +8.19 256.00 =7.00
H A 1 000 99.00 +9. 54 38.00 £2.65 161.67 £4.73 246.00 £9.85
Dosage group/ 200 104.33 £7.09 39.33 £6.51 162.67 £7.51 245.33 £9.29
(pg/lm) 40 106.33 £8.08 39.67 +4.16 157.33 £8.02 252.33 £12.50

8 111.67 £7.64 38.33 £7.57 152.33 £11. 24 248.33 +£10.07
B X} iR 4H Negative control group 105.67 £6.03 42.00 +£3.00 158.00 £9. 54 250.67 £6. 66
9_ -

BFL % B 21 Z_acetfm%ﬁiﬁfne 1227.33+51.86°  1061.67+72.60° 1294.00+17.35"
Positive control 1.8 - — FA R
group T e 1114.00 +65.78"

1,8-dihydroxyanthraquinone

2.3 PMREBEHEEMZIXE X IR 5 HoR A A HE 22 A B35 (P <0..01) ,
H12E 6l UL, HE/N A9 PCE/RBC GO WA B2 3 00 /0 B0 106 200 0 i o 6 245 2R O B A

FIROZ A o ARG B2 S BIPE X IR AT EE 22 5 A, 4550 5 41 19 PCE/RBC 22 7 ¥ A .35 (P >

YARFE(P>0.05) , IF HICH RN CFR HIE  0.05) , 3d B 4% 5 5t 20 gl Wy o 0L 4 i 7 EAF

®6 NREEAMRBZAR

Table 6 Micronucleus test of mouse bone marrow cells

- " . GEAE WS AN T U
T 2 iy e
" Cells number/ ARl Micronuclei Micronuclear
Gender Groups Amount/ H
A~ PCE/RBC number/ > rate/ %o
[l
_ ki 5 5 000 1.08 £0. 02 69 13.8
High dosage group
4
, AR 5 5 000 1.09 £0. 03 67 13.4
Middle dosage group
i bl
. oA 5 5 000 1.07 £0. 04 70 14.0
Male Low dosage group
PHXF IR ZH
IKHH: I 5 5 000 1.09 +£0.03 46 9.8
Negative control group
o P % B 20
. 5 5 000 1.97£0.08" 161 32.2°
Positive control group
f=%l ]
_ ki 5 5 000 1.10 £0.05 90 18.0
High dosage group
2
, PRE 5 5 000 1.10 £0.05 79 15.9
Middle dosage group
: TR 2
N IRt 5 5 000 1.09 £0.04 69 13.9
Female Low dosage group
FHPEXT R 2H
. & 5 5 000 1.10 £0. 04 54 10.8
Negative control group
% R 21 .
5 5 000 1.26 £0.33" 272 54.4

Positive control group
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2.4 NMEBEFREAR

HI2E 7 WL, 4% 2/ A — s RO i BB
R BB, e ARG R 2 S B A B2 A L 22
FIAEFE (P >0.05) , HEA IR KR ; 5

Hh ARR) 2 R B 1 o R 255 B R X R 4 L
SR (P <0.01) o SERFZH] MR R/ UK
T IE A A FEBA 52, RV e 3Rk UK 5
T (45 2R 9 B

&7 PMRBEFRERELR

Table 7 Mouse sperm abnormality test

213 Bk ZHRRGTHL I £ K T RE A
» Sperm Number of sperm Sperm abnormality

Groups Amount/ H .

number/ > abnormality/ /|~ rate/ %o
#7741 High dosage group 5 5 000 45 9.0
Fi5 & 2H Middle dosage group 5 5 000 39 7.8
{7 54 Low dosage group 5 5 000 30 6.0
B X} iE2H Negative control group 5 5 000 30 6.0
BH A4 %} HE 20 Positive control group 5 5 000 512" 102. 4"

3 i1 it

ERERPERI R N T T I 3
R I, H 5 % %4/ LDy, > 10 g/kg BW, /)il
K R SET AT R, R R A
HEF 7, % LDy, > 10 g/kg BW i & 52 b7 T it
W, ] SR AR VI LDy, . 7E 20 40 50
SEAR A S R P SR SR 6 11 2 7
P, FUEE S I 2 TR

Ames R /N BB A0 I ORI I S UK
FWHYAR B 2 IR F 505 A5 B, 30 A9 2 %) 4 p2
2R AT ISR P T P AT 07 . Ames
T o B2 U 1T G TR A I 2 i e 5 L
M O — Pl PR MR 30 07 o 5 /0 B 40 0 1
PR X Y i 5 e S e A B AT AT
/N BN T IR I 8 0 2 35k F B8 0 A0 A 400 Jf %
S G AT 25 1 1 SR L K 2 A X A
B 20 5 738 A D 19— ol A o 0 P A 30 0 2
TEASTRE 1, BB 2210 Ames G50 ./ BUEH 6 40 i
ORI B/ BORE T IR 1 06 405 SR 1 S B e, %
WA B 25 R LA SRS MR o T P A A 1
KPR % 2R FF AR 2, AR 50 5 K 2 ok
W TR A 2 W B B ST A 45 R — B ke
TR RAT R A 2w R
LML g ) T 2K I 1 B i
ol L3 B bE T [ AT B 5T 2 WL 2 R
B AR | 15 AR 0 2 R (LR X i — 4
SR 4 VA 2 G 1 R S, BT L X — S5 SR R

Wbl e, WA Helena 2510 Silva Z£'"  Utesch
S R R I B AR TGS BT, JEAE R
B, 5 A g A — 2

BT R P T Be F A A 5 T
ft R ) B B, L AE & B B N T — LA S T
W HJR MRz 2R A B U TR OB UE SE T R AR
PEBASEE R SR, AR £ 3 Wik 5 — BLOR REIIE
WM Bz 2R 4 A 5 I SR R A AR AT OC R
— LSRR MR R BRI BOR A SAR T
Vi AE R 7E R O A BB B AR
Okamoto ™' ZEF 5T H 4 H 11 IR iz 282 A 4 7 2
{EATARIFEE W) . B A, 456 AR50 25 ., 1636 Y
AT IR B AN S s A R

M2 A R ] S s U Ames (U5
ANERER IR S S AN W e Y AW i
T3k AR T AR S AR S A A A B A0 B D) K
LA 240 LRI i A 4 L P i A 4 T M VT A T A
BRI Ak, WM B 3 02— P 4 i e kR
JnsA), A LA iz B T & U

4 % it

@ #i 2 F 1 LD, >10 g/kg BW , J& T 5 bR TG
HRYIR.

@ Hif Bz R BT FE VD 1] IR TR 4% T PR TE B R
() ik Bz 208 /N B B 1 00 M ol A e 45 2R O B
P, R WA 75k

(@) i Bz Z X8 /) BRORG 1 W 2 2 A 3 B0 R
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Evaluation of Acute Toxicity and Mutagenicity of
Quercetin as a Feed Additive

FENG Xiangan LI Yao® LIU Ying JIN Fang ZHANG Lin HU Linlin SUO Yanli
(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030, China)

Abstract; This trial was conducted to evaluate quercetin safety as a feed additive. Acute toxicity test, Ames
test, micronucleus test of bone marrow cells and sperm abnormality test were performed to evaluate quercetin
safety. The results showed as follows: median lethal dosage (LD,,) of quecertin >10 g/kg BW ; twice results
of Ames test with and without liver microsomal polychlorinated biphenyl revulsive (S9) were negative; the re-
sult of micronucleus test of bone marrow cells was negative and there was no cytotoxic effect on experimental
animals ; the result of mouse sperm abnormality test showed that there was no significant difference in different
quecertin treatments (P >0.05), and not in a dose-dependent manner, compared with the negative control
group. Quercetin is safe as a feed additive. [ Chinese Journal of Animal Nutrition, 2012, 24 (12) ;2469-
2475 ]

Key words: quercetin; acute toxicity test; Ames test; micronucleus test of mouse bone marrow cells; mouse

sperm abnormality test
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