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Abstract: Chinese recessive white feather quail were exposed to four alternative chemicals of perfluorooctane
sulfonate (PFOS) to test the toxic effects of these chemicals. Toxicity evaluation methods of Chinese recessive
white feather quail to chemicals were built. The results suggested that LD, of acute oral toxicity experiment of
surfactant was 500 44 mg+kg ', and Chinese recessive white feather quail did not appear obvious death when
the acute oral concentrations of other three alternatives were up to 2 000 mg*L "', the acute oral toxicity of
four chemicals were all low toxicity. LDy, of acute dietary toxicity experiment of surfactant was 970.50 mg*
kg™ ', indicating that surfactant was middle toxicity in acute dietary toxicity experiment. No Chinese recessive
white feather quail appeared obvious death when the acute oral concentrations of other three alternatives were
up to 5 000 mg*L'. Also, the acute dietary toxicity assessments showed that these chemicals were low toxici—
ty. However, all these chemicals did harm to the reproduction of Chinese recessive white feather quail in the
long time test. The finishing agent and C6 finishing agent decreased the hatching rate, and increased the embry—

onic mortality and unfertilized rate. Surfactant would increase the unfertilized rate, while C4 finishing agent didn
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't show obvious reproduction toxicity to the Chinese recessive white feather quail.

Keywords: alternative chemicals; Chinese recessive white feather quail; acute oral toxicity; acute dietary toxici—

ty; reproduction toxicity

4 1 5 il R £ (perfluorooctane sulfonate,
PFOS) & —F#7 8 () 15 AVEAG ALT5 4L ¥, ml 3 2o 0
W RN B A M R i, B AR s BB & AR
FREELA A 23 Wb T DI I 352 1 B RN BT U A
S5, 2006 4F 12 H 27 H, WOMILS R K 3 4 2%
W5 AT O T PR 42 J = o o 2 6 1 8 K fei T
$54)(2006/122/EC), 3 F 2008 4E 6 A 27 HIF
S, XF 7= PROS 1 i iE AT T B e
{H PFOS HY N 9 Fe 3 ][] [ 28 55 AR 22 ek, %)
A S ARG AR e RSk EF
PFOS M35 15 e, #EilE PFOS AR H AR AR
BCR H RS I TR 8. 75 A A B XU 1T
Mo Al 2 A8 TF v A 77 AR R I BR B TS e ) SR
PFOS B AUHAR Y 5

Fili 22 A= ) 22 A PPN SR B AR MRS PPN AN AT
BRI — A0, B8 S SO AR A S R G R A
YRt st A S, MEEHEGH & 52K,
1717 LT L 3ok A= i A AR P 2 A R 0 A S
BT AESE F D o T8 il S0V U R AR
Yy, X Z RO TS G ) S R AURR, DRt )iz o
TARFEEIAN o SEE E KRR (USEPA)®!
KA GFAES K 41 (OECD)™ i ) v B 22 /4 52
R R H A 492 (Coturnix coturnix japoni-
ca). [EZIMEEJET 1989 4EHIITHY Ub2pae 2y
SV SN T R A H A AR S Al
RGLRTM I ZING . H AR o [ B A
EE YT ™, B ATZE IR E T S A R AR /N .
rh ] PR S 2 B rh Fe A AT 9T R A
3, AR KR EvERe Y H AR, 2 BT IRE
TRl R B 5 A

PRI, AR S 30 7 328 v ) SRS 394 2 1R )
SRR E (e 25 % 2 PR SC 5 ) ) USEPA
S OECD T 5 26 22 4 PP 52 56 i AH DG 7 I 0 SC
WK, BT S b 2R S 2 PR B I ik, IFX
4 il PFOS A ah £ A7 A5 MU A7«

1 ##lF077 % ( Materials and methods)
1.1 ZiRED

S0 S 39 b [E (P49 39 (Chinese recessive
white feather quail) L5 E AR SEH

12 B H

4 Fp PFOS XAk 2% i 50% 4250 T 24 HL
e PH B T G MR R R A R 4L = B
LB (A 8% 23 .7 % ) L AE RUALTE B BN ¢4 K
Co 41 =B #E PR o
13 R B 0 = L0 T AN R AT
1.3.1  HEfLim R

HE ST ENE TAS T A
W, W R R R L FE 14 H O T PR 3 IR B A
(35 £3)C, IR ERIFFE 50% ~70% ,14 HIRJE, H
BRI 1 K IR EE AT RRAR 1 °C, B LAY 55 1R
TREFTEQS £2)CIBERFEAZE. 1 ~10 HIBH4)
AR 2 A KRR TR/ KRR 2= IR AR R A A 2
KPR A b7 1R85 58 & A K 4. 10 Hilg 2 /il
WAREE 25T 20 h BYIGHR, Bl BE 8 0, e 2
FCRE SR EE N F AR IR o B8 58 4 JE A T 1]
B8 20 ~30 H, B (-89 PO T AR M st T

40 H &5 E P9 59 E A B R 5
WAL 30 1 BEAT XS 1A M, A HOUSCAR 11 P 8 2 2R
WS EATAEME 15 ~16°CBJE 55% ~75% &4 F,
WA B — o A B Y 29 25 A B EAL AR N 1T 0
A, AL T B 45 R 7E 37.5°C 1B AR IR TE 70% ~
75% ,WHEIT T 2978 14 do
132 Sm=EYifk

) 35 S 0 I P A 2 A S T e AR S
5 FIA5 38 58 vh EAT 03— FE 09 91k, ZE 9L BT T] , i
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14 HEAFHEALF S
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SMHS N ENLRS R LR AL 2T
BHE )T e USEP APV AR SG HE I , A FH ] — 4tk A/
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(100 +10) gl G T « BEAE A2 00 11 P68 3 i 4T
SRS SCHRT 1 R IEMEE L UHEE K . EIRAEQRS
+2)C IR BRI, B H 12 ~16 h, FHXHE
FE50% ~75% o AR 100 52 50 A A 1 R 2 Vi [ e —
SETBR IR S ~7 DRI, A4l 10 FUfS 7 O e 25

%A N 4 % 7



sl

FWA A A BEA R £ (PFOS) R At X Hb ] 1 21405 58 19 A 25 5 539

), A X RRAL . SEG S 5S DL 2 M i vk —
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SRy SCHRT— KA IR AU K. FIRTEQS
+2)C R AR, B H 12 ~16 h, AHXE
FE50% ~75% o SEH & A A [l B AR 0 1) et
TRMESEEG FHAY S 5 d, NS 6 KIFHR, IS S B4R A
(AR 3 d, A R0 SRS 38 i i S A0 TR
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PEATAEE . DA 2R H AT AR 11430, Ui dE 10 RN
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Table 1 Conditions for reproduction test
LEE/C AR HE /%
JSATE 5 3 ] MR 25 £2 50 ~75
B 15~16 55 ~75
TEAl 375 70 ~75
15 3 ] 35+3 50 ~75

WeEiH S 25 E EPA & OECD £ 615285
A SIS A , B S g B AR R AR M R R R AR A
SIS B AR TR 3, DR R S MR B iR S R A
PRI S0 12 1Y LCy, A, 1) PRV B2 Ry 2 M ] M 52
BA5 A LC, o (B —2F, [R] B X6 1 3% & — > AH N 1Y
I B A B o BT S0 B A AR e K MR R
1 000mgekg '« 4 Fl PFOS EAR b 2 i B0 S 16 J
5 RORBEBRTINER 2 R
142 HEabr

DA B (R X EIUE A A 728 1 (x ), DARE N R B

THESEFE T A JLRAE N AR & (y), SR SPSS %L
FEALHR AR 1, £ ] Probit HEAT [ U5 40 HF , 2 7“5
RO R T R e I TR B E L LCs, (8K
LD, )t K 95 % B A5 R -

Fx2 BEIBHESKRERT
Table 2 Numbers and design concentrations

of reproduction test

AN @ 5 W /(mgekg ')

L) = i R B 1 1 000
L) — BB 2 100
LU = i R B 3 10

C4 214 — Wi HE R 4 1 000
C4 2 = By B 5 100
C4 81 =By R 3 6 10

C6 24 = iy e B3 7 1 000
C6 214 = iy 4% #L57) 8 100
C6 2 = By e B 9 10
R T HEA YR TR mENR 10 60
ST BV AR FRmEEER 1 20
AT EA LR R AR R 12 10

143 SR

TR G2 2 TN SR E ) Vi A 2%t
H ARG 28 1) 2 v 22 T BRI 0 0 4 459 LDy, <
10 mgekg ' AEIFE:; 10 mgekg ' < LDy, <50 mg*
kg ' NEEE; 50 mgekg ' < LDy, <500 mg-kg ' A
HAFREME; LDy, >500 mgokg ' WK HEE. FARZGRS
H A 38 () 2 PEAR S PR 20 4 DY LC,, <
50 mgekg ' MEIFH; 50 mgkg ' < LCy, <500 mg*
kg ' MR 500 mgekg ' < LCy <1000 mgekg'
MR EEREE; LGy, > 1000 mgkg ' K.

TR (b2 A 2 22 A PP SI2 36 v D) ) B0 7 % H
AR B SC 90 A 2Pk 2 TR 1 000 mge
kg ', AVEEMESE 2 000mgokg ' 1fj USEPAP
HH SN KL A2 Pk 28 100 2 M 1 R S 6 vk i
2 000 mgekg ', USEPA"" & OECD™ AH 3N rh 41
S MR B S BV Bl 5 000 mgtkg .

2 Z55( Results)
21 AWZoEk

USEP AP VA ST Fopil i Stk 2 T sk i BR
SEESWRFE SN 2 000 mgekg ', C4 LW =B FHFH
C6 214 = i 44 BRI AN = 25 U 4% BRI A L R ok i
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2 000 mgekg 'R H I BIET- AR, KL Eik 3
AP S T ] PR 5 Stk 2 1B N AR EE -

ST AT MU R P B 2 T R X
PSE R 2L N EESL AR NER 3 Pin. W&
] DA L BEE AR T S ML R B B R AR
PR B ) T R TR S 2 R SR T R A
Wi, o BIEPECR . H Spss A AT
ST R MU R BH B R S A 1) LD, A
500.44 mgekg o MRYE GbpA 259 TR TR E
JUDY RS 5 St 28 1 BRI IR A bR, RT3
A WL B 8 3 i 3 P R e ] SR bk
H B IR -

®3 2ETEEVREAEFREEER
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Table 3 Acute oral LCs, values of fluorine butyl
organic ammonium salt cationic surfactant

to Chinese recessive white feather quail

WEH (mg-kg™ ")

mH
200 300 450 6751012.5
FET-R/% 100 300 500 60.0 80.0
A y=- 7498 +1206x F75:0330 BFEMAE:0.954
LD50/(mg * kg™ 1) 500 .44
95% A X 1]
35036 ~767.77
/(mg-kg™ ")

22 AMEEEMR

USEP A" J¢ OECD" A 56 i ] i 2 22 ] it
IR SEIG M H 5 000 mgekg ', C4 41 =%
B Co LU — B B AN 2L — B R 3R A 1 fR
WePE S 000 mgekg ' (ORI MR B TR 2R H BEA (g A
TG, L B 3 AR S okt b | P o 2 22
TR R AIG7 o

ST A ML R PH B 2R 1 1 R X R A
PIEGE SME ME BE R S IR A R AN R 4 . R
TS E L BEE 2 H T A ML R PH S 3R
T MR v B A T, R RS S AR T R A
BT, A BRI R . L, B Spss HK 4
SyRTAS A R T A ML £R BH B 3% 1 v R Y
LCy, 4 970.50 mgekg '« M GbpAe 252 20 0
S DU ) v X 5 2 A DR G 0 A o, 4
ST AT AL R PH B8 2 1D I 7R v ] o
SR REE A

x4 £ETEEVERHRMEEFREZERN
SMPEEPEBHSEEOFEHIERE
Table 4 Acute dietary LC,, values of fluorine
butyl organic ammonium salt cationic surfactant

to Chinese recessive white feather quail

e (mgokg™ ")

W H
125 250 500 1000 2 000
TR /% 100 200 300 500 70.0
[FIAHE y = - 4464 +0.649x R77:0.086 WFEE(H: 0993
LD50/(mg kg™ ") 970.50
95% FEAF X[
53595 ~3 484 .89
/(mgkg™")

23 FHAEHK
b PR BEATE 4 FRAT PFOS RN 1A
AR R R b, BRI B IR M AE T B4 -
Hh ] RIS S 0 e SE R B R AR A
TORFMER S Pior.
x5 EEXWNER
Table 5 Results of reproduction test

R TRE - ik

wn s e e AT B L e

@i gm0 RS TN R
1 5578 0.24 60 30 10 15:13 93
2 56.43 023 80 5 15 18:16 85
3 56.13 023 75 5 20 16:18 91
4 48.75 0.24 75 15 10 16:14 80
5 60.63 023 85 5 10 20:17 87
6 55.13 0.24 95 5 0 20:20 84
7 46 46 023 60 15 25 11:14 83
8 56.11 023 70 25 5 16:14 86
9 52.6 0.26 75 15 10 16:15 84
10 56.09 0.24 75 20 5 17:16 88
11 47.5 0.24 80 20 0 20:20 85
12 5938 022 80 15 5 17:19 90
= 60.07 023 90 5 5 1920 87

i AT LA Y LR PFOS #5400 X 1 0 48
B A TR M L R SRS RT3
S . T2 = B BRI (123 A1) il =
PIESFICRGIET T 5 Ho s v B & T gy —
BREERF(1 2H) 21 RS2 A 2, BRI AL 3 =
W C4 S = B BL RS (4 4 fi rp [ R S 59 1Y
KZAGRIEIN; Co L1 — P FEH(7-8.9 )&
A 2R R L T R R EE I Co 4L — B B B (7
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(101112 223 B IS 2 A RS2 RE

3 i}i2( Discussion)
31 BABEXAYHNEFREEAMFZE X ARG
AN R

] RS S 2 R e TR E A AT IR R i AR
FAGS S, S H AT A 77 A0 3 48 59 5L AR S EOh
F P14 56 % f 2 i R A7 28 4 VR PR B8 A 1T X
I E 2R A TR WS PR RN 5 T
) ARG 7 A K, DR R AR Y A2 g 2
Py e P 2 A K R R R R M AR Y A 1
A 55, DAL v ] P 2 2 B A R SR b R
TEM B 5284

ARHEFE T S BT A ] P S 5 g 1 S50 2
Bk T2 50 AL 26 S 5 s k. IF 2 IR USEPA.
OECD AHIGHEN] K Tk [F (b2 4 25 22 2 DE i S 6 ofe
WY FEST T B2 1 Ak 27 i 22 4 KURS A 25 00 2 T
2RI ) Srk 2 0 EE b Stk e I R R
PE,IEX) 4 Fp PFOS B A4k 2% dh i st kAT T 0140
PEHY -
3.2 4 # PFOS A & xt ¥ B A 3 4 55 19 2 M1

Z IR (b 2k 24 2 4 174 52 56 E ) K
USEPA 1 OECD Ak.2% it 2 4> PF-Afr S 50 1 ), 4 A
PFOS ZEAR ot v [ 1 P15 38 1) Stk 26 D g b X o
K8 SRR 2 T A PR B T3
TS MR Ry h AE RS, AR 3 Rl R IEE . I 7E
KA i AR v, 234 = B AR BRI A C6 214 = B
HPRF S I — 2 0 AR A B 1 R R
L R ARG IR SET R AR SR R T s 20
TR WL BH B R T R S B o
B ES R R AZ KGR, C4 SU) = B RE B R SR B I g
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