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HER AT

BOMZERA 2 T HiHS 9 T K 2 1T

(54) ZBAEFR

T R AFHA 155 B BRI S B it
S HTITE
(57) HE
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il BB G B T B 43 A7 7925 (ELTSA) , HbE f 4 ik
T RO R B B R P AL AT AR, R AT AR
V58K E B AR, KR UM 2 iR bUE. A
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Lo P52 B A IR PHAL 1 5 5 & BRI S s W B 43 T g v, HURR R A T VA6 LR

IR .
(1) HFHEL 1 SEEY H &
1) P 1 5 -3- NERRI Sudan 1-C3 (4%
TN 8 0. 02 ~ 0. 08mol % T+ 20 ~ 80mL 3 Z& ML BE 1, i A6 Al I A BE R 0. 02 ~
0. Imol K EEEZ N 0. 001 ~ 0. 004mo1, MR- GWITEILEL 100 ~ 150 C[HIH 1 ~ 7 /), A H]
S H S N A B R 5 &, 1S B IR 1 7R 4 ~ 10g, B FE 1275 ~ 280°C ;
# 0. 15 ~ 0. 65g 20ER 1 ¥, 5 ~ 3bmg HlAK, 2 ~ 156mL FEE, AR RN ZEH, A
o TR 100 ~ 120°C Y. 1~ 5 /NI, 398 e N4y W SE DV, P e 7% R (U T8,
TRAFE  FEE=5 1 AR A, SRS SR LS RE B 0.3 7, BiE T
T 159 B Ak
¥ 0. 1g IR 2 P WIFSAEAE 1. 5 ~ 2. 5mL IR ERIR P, 7RI 5 ~ 10°C, I 0. 01 ~
0. 06g Vi & 4 1) 7K 9 0. 5mL, 5 #1053 B, 15 B3R 9% (5 BAR W W, 45 0. 04 ~ 0. 12g
2- ZEMVSHR T 8 ~ 12% A EALANE W 3 ~ 5l P, A 1% 5°C, M i\ B A Shw i
WL A3 0. 12 ~ 0. 30g 3 FH4L 15 -3- NERE Sudan 1—c3,ﬁf§ﬂiﬁﬁw :

\‘Fr

KO, 4 NO,
“ e _ P '
?+ HOOC.__CODHK m
H0 '
‘ ~ CDDH
" {E)3-{-nitrophenyDacrylic ncid
. 3(¢mmmmhmﬂ}nmmmmamd
COOH
' ‘t"“
Ho ooy g?

conH H
T  Sudan 1-3-propanoic acid

2) WP 1 2 —4- THEHD Sudan 1-C4 {114

H 0. 05-0. 4g M EIETE T BEFALE 1 ~ AmL KRR T, vk P 4, N5 0. 01 ~
0. 06g VA ER AN 1 7K %5 W 0. bml, 50081, 15 3 R/ R 87 0. 03 ~ 0. 11g 2- Z5 My
WIRT 8 ~ 12% A BN 3 ~ bmL 1, 1% 5°C, B I N ER b, 153
0.10 ~ 0. 40g FhFH4r 1 = —4- TERR Sudan 1-C4, H g N 1F -
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PR o . COOH
. HNHp - N3 oH
%, HClL, NaNo, |
_ S _ g
\\‘\H

"~ Hooc HooC °"
' Sudan 1-4-butyric acid

(2) G R AL A B (1) )

FREL 0. 10 ~ 0. 80mmol —¥f CLHEHK — W %,0. 10 ~ 0. 80mmol N- 3 3L B% 31k W iz,
0.10 ~ 0. 45mmol [ Sudan 1-C3 8 0. 10 ~ 0. 45mmol Sudan 1-C4, ¥ f# T 100 ~ 6001 L
() = PR WG, 2R T e A, KR A W E L 5~ 20 08, I EEE, g A E
0. 01 ~ 0. 02% (12 L35 (A 2 EI BSA 8¢ 0. 01 ~ 0. 02% 593 185 A BRI OVA, PidE 1~ 10 /)
I, B0 3, B L JEVE R BT EOR, WA R T8, B UKAR A7 Fo, Sudan1-C3-BSA
F1 Sudan 1-C4-BSA A% R ;Sudan 1-C3—OVA FH Sudan 1-C4-0VA &P ;

(3) IPHLL 1 SHURRIH &

PR A 2% J5L o3 ) S e Y A o 1~ Amg SR RS AR T 0. 5 ~ 4mL AR 3 ER K,
A 0.5 ~ 3mL 5624 A, TR -G e A /K Ry Lk i, B R A BRI 0. 5 ~ 2. 0mL FLik
W, 2R PR AR T, 1~ 5 JE G, A RUEAT hnas a8, 48 AN S 4m IRAE 7, Hgk
B — R AHE, 5 IR 5,2 ~ 5 TR - R, IF HEE = IRGEIR G,
5~ 7 RHHHL 0. 1 ~ 0. 5mL H-Ift, A B = A 5 0, 38 Tk % J5, 5 ~ 156 RAIEAR T,
A I, o i R AE UK AR ORI A, WO b 2T 43258 TR OKEE T A7, A% % B 3L 15
PURhHLAA, A M 4 4 C=1, Co—11, C,—1 M C,-1T ;

(4) FESZINE FFFHEL | 5 R S iz W Bt 43 A 773 (ELISA)

XTI 43 BB AT PR RE R AL, 78 S50 4 MR U0 AL B 2k b, BTl e il P R PHAL L
S B ELISA ;

(5) ELISA XJINARFE St IR FHAL 1 53 2l e

R TSP BT R A B AT B SO A, SR B, BRI R AR
[F]— B AT AT, — @ INNE B I PHAL L 5 R o — i M 55— 4
[FIARAR B R, F B A, B A5 R3S 5 ~ 30 7381, i ieiR & 0 Bh, B E 10 ~ 30 738, i b
TER B0 ES b ~ 20 438h, BV 5% FEERMRE, ELISA B E ;

(6) ELISA 5 HPLC [ Eb#%

IFPHAL 1 5 1 HPLC 58 2124 i 25 :Hypersil Gold A%, Al A ZiR, MishAH A
0. 1% PRRITEE 5 0. 1% TR /K= 85 © 15, & ImL/min, YEFE 20 1 L, LM
K- 480nm, bRAEES RS K :0. 2.0, 5.1, 0.2. 0.5. 0 F1 10 1 g/mL, FESHAEEGE ] 0. 25 um ¥
PRI I S BRI E
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MNERMPAFL 1 SEEBEIX REWMM 2 77%E

AR
[0001]  AJ B B — Rl £t vR IR PHAL 1 5 & BB S R W B 23 M7 J7 3 (BLISA)
Je g A MBS R i T BT S A

EERA
[0002]  FRFHALRE—RN T A BB IS M 4 T ), g H T RS
FIREE S5 Tl i, i ] DL FHEKALAE G (B SR B 20 (0 bR et s 20 68 3 il i 5
FHA 1 5. BEE NN S PHAL R B T, B bR e mt SO R 95 P00 8 28 =28 5L
o, A B RER .
[0003]  7Efr it I I R A, Oy SRl it € R PR T B OR 7 D AT IR 936, 1 DA DS B il 1R %
BPER, BEOE AT S8, i — e AR 1995 RS B 5P HAL (JCILE 95
1'5) VN A INE R A, X R E A B SC Ak b (R, TN T 5P L 5
[PIBRBBORY SR R BB I S R A AR /D e S B R 95 P H 40, 2005 4F 2 H 55 [ & H
TS A IR P  YRE. 2005 4 2 H 23 H A EE F R E RIS R AT T 5T
TRBEXS IR PHAL 1 5B SRS A0 A 1 B 2l A, B SR A B AT ER . 2005
M4 H BAERRAT N RS PR B S R A s A .
[0004] 5 FF 40 f A WU U7 v 32 R €Ak 4y M k. KR HE 3 ) bR #E U5 v (Buropean
Commission. NEWS notification :03/99 :Corrected method for the detection of
Sudan. 2005. ) &4 5 AFHLR A I St 4 i CIFHEEUS , 108, S8 H s R0RAH
it (HPLC) 73 7, LA WT AR [ 28 4 — W] WO B A i 24 7 M 5 8 &2, I 75 P+ 20 m] DUATE
WAH A — WS & A B B B R AR TR, B 5 5R S R R AT I B bR (GB/T
19681-2005) , 5% FH 1 AH W B 1[0 AH 26 BUR R, — IRk L bR AR S P B e R B (e =6 &
it IR PH LA I (52 e, X 95 PHEAL 1-4 S 1F4T 7 HPLC Al . [l P W AMEHRIE T — 280 R 1
M, I Mazzetti M. 25 (Food Addit Contam,2004,21 :935-941) 44 T —Fh e 4
M 5P 15 kI 753 ;Di Donna L. 2% (Anal Chem, 2004, 76 :5104-5108) T
AEVBURH — 53 15 FELIE SR B3 12 R, S Sl 5 BB 95 PHAL 1-4 5 BVBOR — s 15 A I 77 %
SR NEE (b E AR 44, 2005 (15) :1073-1074) #RZEIF S T/AAREAIE / Bt
K5 P 151 5.
[0005] RV A 4 M 7 VAR HER A0 A AR B O RE S TAL B 2 | B IR ARSI A
o BEE A 2005 4 2 IR IFHAL ST LR, A 2 IR, 157 WAL AN A H
Mo AT I gl B, DRI T 2 2 16 B A fd R, 38 U 77 2 g v DR R 58 L 0 B R 57
(1) I P00 52 87 77 ¥ o
[0006]  ifE I e S W B 4 A7 5 vk (BLISA) B RABE & 45 55 P o o0 A DRt (g 18 A,
ELISA CUH 1 B= 2511 K 2590« £ St FER B 26 3 A Ak, (B ] Py 4039 2K DA ELTSA & £
i P IRFHAL 15 S B SRR E .
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ZBEAE

[0007] AR BI H B2 E X A AR A R A —Fhl e & S A 1 SR
BALEGC S 5 W B 23 BT 7 2%, FURE 2 2 B R S B A 2 TR S P S T 3 ST ) 40 AT 7 3
[0008] A% BH ) H 1 Ei AT 2 AHE i 530, 3 B i TSR B0 R i U BH 138 O B A
[0009] SR IRFILL 1 55 & 1 BRI S B WK B 43 BT 5 v

[0010] (1) FHRJFLL | SEMPEIH#%

[0011] 1) F5PHLr 15 —3- HERHD Sudan 1-C3 R4

[0012]  H4TH =& 0. 02 ~ 0. 08mol ¥ T 20 ~ 80mL F 7&MERE P, AN A GRS 5E A AERR 0. 02 ~
0. Imol K EEMENZ 0. 001 ~ 0. 004mol, MIRAWEIRFE 100 ~ 150°CIHyE 1 ~ 7 /NI, 13 4]
Ja ¥ RN BE IR 45 &, (S 2P IR 1 779 4 ~ 10g, J&FE :275 ~ 280°C ;

[0013] ¥4 0. 15 ~ 0. 65g P 1 4,5 ~ 35mg fLAK, 2 ~ 15mL FEE, IR V22, il
ANES, AL 100 ~ 120°C ] 1~ 5 /NI, ik gl S N Ay OB v, FH e e 75 R ANCE 08
W, AR L FEE=5 1 AR AT, W 2 AR S SE A R RE (BN 0.3 1
7, L A3 B FL A B A

[0014] £ 0. 1g P IR 2 WU RAE 1.5 ~ 2. 6mL (IR ERIR P, fEIRAE 5 ~ 10°C, A
0.01 ~ 0. 06g YAHFRHH I 7K HE I 0. 5mL, i FEEL 7 Bh, 43 3% 5 (B R 4 0. 04 ~
0. 12g 2- ZEEYART 8 ~ 12 % A SE AL 3 ~ bmL 1, WA 12 5°C, R I AN E A L
WA, 153 0. 12 ~ 0. 30g #3FH4L 1 5 -3- INERR[ Sudan 1-C3, H Nk -

[0015]

“ng ’ Nﬁz
+ wooc_coon P G
. H2
H g
COOM
{E)-3-{4-nitrophenyliacrylic acid
3-(4-aminophenyDpropancic acid
: . H
v N2 cou
oo
HCY  Nawgo,
ST e
coon | \n-
o
Sudan 1-3-propanoic acid

[0016]  2) FFHLL 15 —4- T ERHD Sudan 1-C4 [¥1iHl4%

[0017] ¥ 0. 05-0. 4g X2 FE K T IREMAAE | ~ Aml WK ERR Y, TRV P4 F R, IO
0.01 ~ 0. 06g YA RN (1) 7K #5 5 0. 5mL, PEFEEL 780, 15 B EE LW ;44 0. 03 ~ 0. 11g
20— ZEMYRIA T 8 ~ 12% A EALENATE 3 ~ bul 1, A H1 % 5°C, B M EE BB
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L83 0. 10 ~ 0. 40g TR P4 1 5 —4- THRHEN Sudan 1-C4, R R TF -
[0018]

COOH
+
X o e A O
' —_— —_—
? ? N\\\\N

HOOC HOOC °"

Sudan 1-4-butyric acid

[0019]  (2) Hdi JE R BT R il 2%

[0020]  FREL 0. 10 ~ 0. 80mmol —IF L IEAR — W fi%, 0. 10 ~ 0. 80mmo1 N—FHHELHE WL filZ,
0.10 ~ 0. 45mmol [¥] Sudan 1-C3 8 0. 10 ~ 0. 45mmol Sudan 1-C4, ¥ f# T 100 ~ 600 1 L
[ — L LG b, SR SR A, KRSV D 5~ 20 438, B RJETE W S22 AR
0.01 ~ 0. 02% (112 M35 [ 8% [ HP BSA 8% 0. 01 ~ 0. 02% 5P3E 1985 11 B OVA, BiikE 1 ~ 10 /]y
N, B0 3 125, B B J2 B TR, WA R T8, B VKA P A7 I8, Hor, Sudan1-C3-BSA
F Sudan 1-C4-BSA M %3 )5 ;Sudan 1-C3-OVA Fil Sudan 1-CA-OVA AAELEEHLE ;

[0021]  (3) FRFFHLL | SHURRIHI &

[0022] Py G0 8 R 23 il e e PR L S o 1 ~ Amg RBEIRVEAE T 0. 5 ~ 4mL [ AEFE R K
HL N 0. 5 ~ 3mL SE4 R BAE T, VA B ALK ) FLIR , B AR BRI ERL 0. 5 ~ 2. OmL
FLMIE, 2 IR TS AR, 1~ 5 FJG, S RBE T s g 88, i F A 52 248 IAE 7,
HA S —IRABPEAE, 5B RS )G, 2 ~ 5 T T — Rz, 3 BB =k 5B DY Ik s
J .5~ T RAMEL 0. 1 ~ 0. 5mL Hifin, K Hif4 = A RO, 56 TR oz fa, 5 ~ 15 RALFER
5 BUAS L, B IV AE UK AR A RCE R0, W E 5 R, 402, TR KA TR A A7, Ak I3
Hil43 PO Ry ia, A mlkkar 44 C-1, C,-11, -1 1 C,-11 5

[0023]  (4) FESAIE IFFEL 1 5 BIBEER )% W Bt 23 #7732 (ELISA)

[0024]  XJ JIT 45 () BUARIEAT 14 B8 R AL, 78 SEE0 4% U040 B S5l b, 2 57 e £ it o hF
21 1 S E R ELISA 5

[0025] AU BRI AN

[0026] 1. 7EEE PN AME RIS £ PP 1 55 & ELISA.

[0027] 2. REUE &R,

[0028] 3. A AH AL A IR B IR 2R AR .

[0020] 4. XfFESLAIIIGE, ELISA 5 HPLC 1R UF HIAR S M

R ] 152 BF

[0030] & 1. Fys R PR A1 — ] Lotk

[0031]  a.Sudan 1-C3-BSA #1441 — w] WOkt &
[0032]  b. Sudan 1-C3-BSA [KJ£4k — 7] WG K]

6
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[0033]  FHIE] 1 AT %N, 7E 280nm (BSA) , 320nm A1 492nm &b (Sudan 15 ) PJHRFENIL, & B
HFH 1 5 O S A AT

[0034] & 2. FFHAL 1 S HIFIZRA S HIbRUE 2k

[0035] w £ # #i J& Sudan 1-C3-OVA,1 : 30,000(e. g. 6. 7ng/well) ; $i & C3-1,
1 : 150,000 ;GaRIgG-HRP,1 : 20,000 ;IC,, 0.64ng/mL. B £ % $i Ji Sudan 1-C3-0VA,
1 : 30,000(e. g 6.7ng/well) ; #i 4& C3-II,1 : 150,000 ;GaRIgG-HRP 1 : 20,000 ;
ICy, 0.35ng/mL ; @ 4% PLJR Sudan 1-C4-0VA, 1 : 10,000 (e. g. 20ng/well) ;Fiik C4-1 ;
1 : 100,000 ;GARIgG-HRP,1 : 20,000 ;IC,, 0.70ng/mL ; A £ #% #i J& Sudan 1-C4-OVA
1 : 30,000 (e. g. 6. Tng/well) ; $i 14 C4-11,1 © 150,000 ;GARIgG-HRP 1 : 20, 000 ;IC,,
0. 76ng/mL,

[0036] & 3. FRSHAL 1 SRS HIFRUE £k

[0037] A U #% $i J& Sudan 1-C3-OVA,1 : 30000 (e.g.6.7ng/well) ; i 1A C4-1,
1 & 70,000 ;6aRIgG-HRP,1 : 20000 ;IC,, 0.70ng/mL. @ £ #% Hi J& Sudan 1-C4-OVA,
1 o 10000 (e. g. 20ng/well) ; FT 1A C3-1,1 : 50,000 ;6GaRIgG-HRP 1 : 20,000 ;IC,,
0.75ng/mL ; M £ #% PT J& Sudan1-C4-0VA,1 : 10000 (e. g. 20ng/well) ; FT 1k C3-11,
1 & 50,000 ;GaRIgG-HRP 1 : 20,000 ;ICy1. Ong/mL.

[0038]  [&] 4. ELISA 5 HPLC X} 6 AN HIARKE it A B B AR br B A & 5 P4 1 50
JE 25 FRAH O i 2k

BIRLHEA R

[0039] T T A8 ok S A5 X AR A BHIEAT BARBIHGR , A B i HE R AR S A R
REHATHE— 0 UL BH, (AN B8 BEAR 4 0 Ak B AR5 [l I PR, A2 0 A AR SR N\ ST
DIRRAE IR A A B 1 Py 284 HE — S8 S R AC o ) e A 3

[0040]  SCJfA]

[0041] 1. FFHA | SR H%

[0042]  Z5FTAL 1 SR/ FACEY, A R IR, A
IFH L 515 TS5 AT A B A AL 2E 1A, AT
55 A5 2 SRS A BT IR

[0043] IR PIFNARFIHAL | SEMY) XS B RN IR A WAH IR A G VK & T 5
2- ZEMY N, BN 15 —3- TAEEHD Sudan 1-C3 (X & H T RIEA RIS N 5 2- %%
Wy [, A5 I FTHAL 15 —4- T ERH] Sudan 1-C4.,

[0044] (1) JFJHLL 15 -3 AEEHN Sudan 1-C3 i) 4%

[0045]  SBUE 1 478 8 0. 02 ~ 0.08mol ¥ T+ 20 ~ 80mL 7 Z&MLIE rr, I A G 3k P
% 0.02 ~ 0. lmol K EERRNZ 0. 001 ~ 0. 004mol, IR-EWTEIRE 100 ~ 150 CHW 1 ~ 7
/INESE S VR H T S K SN B R 4G i, 1S B 4 ~ 10g, SR 2275 ~ 280°C

[0046] DR 2 o4 0.15 ~ 0.65g B3R 1 74,5 ~ 35mg Ak, 2 ~ 15mL FEE, I B W
S, BAES, T 100 ~ 120°C W 1~ 5 /N, ki N, W T8, I 75 R AN
JET-UEW, FH & Fge - FlE=15 | ’ARRB A, WA E B i s RE{ER 0.3
PR 7/ P w7 & E | B WS REEN R R

bt L S P AU, A6
WA TR T, A e S B

7/
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[0047] BIE 3 5 0. 1g BB 2 PV RRAE 1.5 ~ 2. 5mL Kk h e, fEiR 5 ~ 10°C,
TN 0.01 ~ 0. 06g V. AH B B4 1 7K B 0. dmL, i 55381, 15 2% 3 6 E 2R L
0.04 ~ 0.12g 2—- ZEMIAE R T 8 ~ 12% NS AAMANE 3 ~ bml 7, 3 HI % 5°C, FEzi2m
ANEREEH A, 133 0. 12 ~ 0. 30g HFH 1 %5 -3- NERAY Sudan 1-C3,

[0048]  (2) FFFILL 15 —4- TR Sudan 1-C4 ({144

[0049] % 0.05 ~ 0.4 X &K T BRI AEAE | ~ 4mL R ERIR T, LUK P44 R, I
£ 0.01 ~ 0. 06g VA BREH B /K #8 0. 5L, BEFEEL 5 8h, 15 B E A W 44 0. 03-0. 11g
2- ZEMYRIA T 8 ~ 12% A S MBIVATE 3 ~ bul o, B H1 % 5°C, BB A EE B
WL 153 0. 10 ~ 0. 40g HFHAL 15 —4— THRHD Sudan 1-C4.

[0050]  (3)Sudan 1-C3 Al Sudan 1-C4 [¥JZR1E

[0051]  'H-NMR fH Bruker AMX-300 #ZHHLARACIIA Sudan 1-C3 il Sudan 1-C4 A% LI,
DUTAREA BRI, AR TMS

[0052] Sudan 1-C3 'H-NMR(200MHz, CDCl,) : & 14.30 (b, 1H),8.55(d, J] = 4. 2Hz, 1H),
7.73-7.50 (m, 4H) , 7. 41-7. 14 (m, 4H) ,6.89(d, J = 3.96,1H),3.45(b, 1H),3.05(t, ] =
7.50Hz, 2H) , 2. 76 (t, ] = 7. 46Hz, 2H) o 6. 8 ~ 8. 0 2 |A] ({10432 B4 J3 45 4 Th A R ERFIZEER
3.0 AR R R 7R A IR I i e ks 5 400, A6 AN U, SR BHA RS [R] R &L, 3 B B4 & B br
774 Sudan 1-C3 4544 5

[0053]  Sudan 1-C4 'H-NMR(200MHz,CDC1,) :8.58(d, ] = 8. 57Hz, 1H),7. 75-7. 51 (m, 4H) ,
7.41-7. 09 (m, 4H) , 6. 90 (d, ] = 6. 89, 1H),3.51 (b, 1H) , 2. 76 (t, ] = 7. 46Hz, 2H) , 2. 44 (t, ]
= 6. 86Hz, 2H) , 2. 07 (m, 2H) . 6.8 ~ 8. 0 Z [H] [FJIGR B &5 ) A A FZE R 5 =4 3.0
DL B RoRA I D7 e i fe 2546, A =0, R =M AR A A5 = A R R0 K
15 S B4 Bhrr=4) Sudan 1-C4 &5

[0054] 2. s R FIAL 4l i s i o) %

[0055] 7 A 3G PR A ) 95 FHAL 1 S EMY S Bk i A ACHE, T FTAL 1 5 - iR
A &5 &, HAE Sz IR AL g B R BREC 0. 10 ~ 0. 80mmol — Ff &Mk — WV JiZ, 0. 10 ~
0. 80mmol N- FRIEBEIIWE I, 0. 10 ~ 0. 45mmo [#] Sudan 1-C3 8% 0. 10 ~ 0. 45mmol Sudan
1-C4, %H#T 100 ~ 600 u L (1) — FEEFEEIE b, S T PRt 40, RHR G B L 5 ~ 20 4
Bh, B ZIEW ZRIE IR 0. 01 ~ 0. 02 % [ 4 1% [ 2 F B BSA 5 0. 01 ~ 0. 02% URyE
2 BT OVA, HidE 1~ 10 /NI, B0 8, B E 2305 W 3BT EOR, WA R T4, B UKAH
HAE R, Hotp, Sudan 1-C3-BSA i1 Sudan 1-C4-BSA & % 2% & ;Sudan 1-C3—OVA Fi1 Sudan
1-C4-OVA AP HiIR .

[0056] 1 A% i Sudan 1-C3-BSA 1 Sudan 1-C4-BSA 2841 — A WGBSR . SR FF4L
| 5 58 ARIEER LG 504 17 F1 37 AP IR (Sudan 1-C3-0V Fl Sudan 1-C4-0V) 148
Ah = A OGEE B S L AR AR BUR TR P 1 SR A KRR I 29k 20,
[0057] 3. FFFLL | SHUKKIHI %

[0058] Wy G0 38z Ji 73 il Sz P L S o 1 ~ Amg RPEIRIEET 0.5 ~ 4mL [ AEFE R K
H, BN 0.5 ~ 3mL 58 44 FAE 771, TR A e ALK (K LI IR B - AR EL 0. 5 ~ 2. OmL
FLIRI, 2 IR TS AR T, 1~ 5 F G, SHRBEAT a4 88, 48 F A 52 448 IAE 7,
HA S8R, 3 IR RTE S, 2 ~ b AT I — Pz, 3 A = B DR g

8
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J,5 ~ T RHMHL 0. 1 ~ 0. 5mL H-IfL, A A A 5 00, 35 TLIR S ), 5 ~ 156 KA
-, BUAS I, 5 M0V AE VKA R o 8, W B B 2 4, TRV VKA P ik A, AR B
HiAF Y R, ‘e s a4 4 C-1, C,-11, C,—1 1 C,-11 5

[0059] 4. RALSZES 41, LI E FhPHAL |5 I I S BE W B 23 BT 53 (ELTSA) Bt
HIAF I HUARZEAT M BERAE, 76 5050 S A0AL I 250k b, 572 95 PH 40 1 5 & BRI R A
PR B 53 #7715

[o060] (1) %V HCHl

[0061]  (a). BREREN — BRI SN /PR

[0062]  FRHL 2. 606g Na,CO, » 10H,0, 3. 434g NaHCO,, FH 800mL #34li /K 1R &) ¥ fi J , P81 pH
{8, 7K 28 1L, Bk 0. 05mol/L, pH = 9. 6 (KBRS — BRI S AN 2% MR

[0063]  (b). WEMRLZITIE (fl+5 ¥, PBSx10)

[0064]  FREY 21.961g Na,HPO, » 12H,0,6.031g NaH,PO, « 2H,0,87. 666g NaCl, I 800mL i
A KR A, AR s Imol /L i) NaOH 175 pH = 7. 4 s B4k 2 1L, Bl 0. 15mol/L
NaCl, pH = 7.4 [ 0. Imol/L BEBEZE MR (fE4&TR) ;

[0065]  (c). MR AWK

[0066]  FREUES (A INHAEME T 0. 0lmol /L [ PBS 7, Fr i 0. 5-2 % B VR

[0067]  (d). EMRZEMVE — MEIRAE AW (5 1% Tween20 ¥ 0. Imol /L % % 2% it 45 W,
PBSTx10, pH = 7. 4) ,

[0068]  (e). ARV -

[0069] % HX 43 M4l ¥ 10mL T~ 200mL 2 S, I Ai/K E 2, Bl 5% P EER 5
[0070]  (f). #FHLL | SiE&%

[0071]  FREL 0. 380g 753 FF2L 1 5 prifEdh (sigma), % T 3. 80mL 1) — A7 3% AR e b, BC Rk
0. Img/mL FHFHAL | SiER

[0072]  (g) JERA¥E W (20mL 27K ; ImL B FRAMZZ MR 5200 w1 P AR (TMB) (1% ) ;
20 1 iEALE (5% )

[0073] . EEEENZEMPR

[0074]  FREL 3.450g CH,COONa * 3H,0, FH 100mL 8 4l /K %5 fidt, 5 H Imol/L ¥y e ( FREL
21.031g CgH;0; « H,0 % fE T 100mL 7K+ ) 7Y pH = 5. 8 7, F /K 2 250mL 25 & 7, Aic
1% 0. 1mol/L Be RN 2

[0075] (@ . TMB :FKHX 0. 0717g TMB, FH 7. 17mL — PR JE TR AR, VAT, BiC K 1%, w/v ;
[0076] ). ib&AE HL 201 1 30% K EALZUMA 100w 1 2K, A, BC 5% ;
(h) . H,S0, ¥ B L 25mL 3K H,S0,, ¥# T 475mL [RRELE/K , FLRk 5% H,S0, ¥

[0077]  (2) THE{Vge

[0078]  PEMHL :A5082, Tecan, Austria ;BEHniX :A2082, Tecan, Austria ;& RV AH (0 ik
X :Alltech—1001

[0079]  (3) [A4Z 754+ ELISA IR

[0080]  (a) AN WAL I ELA DR T REFRAR T, B 4L 200 w L, 9K4EH 4°C I

[0081]  (b) FH PBST ZZiiil (PBST fii e84, 1 © 10 ke, 3501 1/ £L) ¥EMR =K 5

[0082]  (c) IMAE&ER AHEATHPL, F4L 300 1 L, IR AR ACE 1 /N
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[0083]  (d) I PBST ZZiypEt =ik ;

[0084] (o) LEBEFRMAIAFFL A MR BN 100 1w L bRAEFE AT 100 u L — 2 H# ke P BT

7, SRR ARCE | /N

[0085]  (f) FH PBST ZEiBBEMR =K ;

[0086]  (g) MMAREIR —HT (FHi%R Te6— BRI AL, GaRIgG—HRP) , BFL 200 1 L, =

BRI CE 1 /N

[0087]1  (h) FH PBST ZEM¥EMR =K ;

[0088] (i) MNJEMMVEIE (I FHIHTHEC ) » F:4L 200 1 L, SR AR (R B SN, 7E =R

P LPRPEL 15 ~ 25 ok

[0089]  (j) A 5% H,SO, %, BFL 50 ~ 100 1w L, 2 1EEg RO

[0090] (k) FHEEFROCIEBOGRE, 1E HbrvE M 26, AT 45 Rt 5itig.

[0091]  (4)ELISA FIPAL 2t R AR

[0092] A< %% B b A5 5 Fb A0 4% i | Sudan  1-C3-OVA, Sudan 1-C4-OVA, P4l $i & C,-1,

Cy-I1, C~1 F C- 11, i NP &, 7 M FIRA A (RIEHEHIEY Sudan 1-C,-OVA sHLfk

H CoT 8 C-TT s PR A Sudan 1-C,~OVA, HLE R :C,~1 8k C,~11) Flm2R4l 4 (Rl

HUF A Sudan  1-C4-OVA ;5K K C-1 8% C-11 ;A3 5l Sudan  1-C3-0VA, Hifkhy :C—1

8L C 1) o JNANHA T ELTSA PRI e 4541 LA S 1C,, iR 1w B T A4 PTR A Sudan

1-C,~OVA, Hifk C,-1 (AL G 4h, HoAth 7 MELE-EN A 1C, #A R T 2ng/ml, A HLR

FBEYEE Hy 21 2 10,000 ~ 1 © 30,000 sHARRIFREEE A .1 25,000 ~ 1 : 150, 000 ;

Fbr PR BEEE A <1 ¢ 15,000 ~ 1 & 20,000, HfEZLEH ABEHIH Sudan T-C,—OVA

1 1 30,000, Fi4k C,~1T 1 : 150,000, BEkE—PHi 1 © 20,000, 1C, A 0.3 ~ 1. 5ng/mL, %20

A T PH A b RS A2 AR S5

[0093]  (5)ELISA [fImuE 2k

[0094]  FHFFLL 1 SFRUE I EE A :0,0. 1,0.3,1.0,3.0,10,30,100ng/mL, FHAFFL 1 5

fiti 2 (0. Img/mL) 28 5% FREES MM BE M AT o LAIRFHAL 1 53R B IR R AA AR, LAAHXS

157 B/Box100% A ARFRAE Rt Ze (B, ARAEA LK Ong/mL Jrxf B (IO AL B - HE

PRAEIR L BT N IR ) o B 2 A RIZRALE AR 2R, ] 3 2 TR A bruE .

B EmT L, AP A AR RS BB KK ZE 5, 1C,, fAH#FAE 0. 35 ~ 1. Ong/mL Z [i],

[0095]  (6) ELISA [r)r Sk

[0096]  ELISA ¢ 7t ] FHAZ X R N FE R/ R K IR o AE RNV E (CR% ) =401 5

(1) LCap/ MIAM TS 1Cs X 100% o AT XS W FE /)N, ELTSA [R5 PR B v o

[0097]  TEA KB ARSI 2-4 SRS 6 Fifrihiw AR (Frkess, HE s, 5, 5

2 DESRLL, MHIRAL ) AT AZ R N SEE, 85 R NEK 2 s WPk S P4 2-4 S48

YR EFRAE0. 1%~ 14. 3% 2 7], HHE 6 P it (3 A8 U N I35 /T 0. 01 %, UL BT

HAF I VY RF BT RN IR FHEL 1 5 (R0 S M 0 4 o

[0098] 5. ELTSA WX INARFE S R 98P 1 5 5 & il 2

[0099] BERET SAE TEE N B YT B A I A, S B, B A AR
o [FI—FESEU O AT AT, — W IR BRI 1 5 BRI, 55— AN 558 —t

*H [ AR () PR, 5 B AR, AR R 5 ~ 30 7B, IR BEIR A Bh, B E 10 ~ 30 43P, B
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IEW BB B~ 20 A3 Bh, BB 5% B EERRE, ELTSA BRI E . AR B0 5E 44
DA EE N2 3 BT e AT L, (IO AE 92, 4 ~ 114, 0% 2 [, AEXTbRAESR % (RSD) 7F
5.9 ~ 24. 8% Z[8], U BH 7 VA HERfA T FIORS 2 B T LU AL T o

[0100]  6.ELISA & HPLC I EL4L

[0101]  FRFH4L 1 5 () HPLC I & 45 {4 : (3% 4% {1 :Hypersil Gold ¥ (250X 2. Imm,
5um), AR L WEENAE L A 0. 1% TR0 TRE 9 0. 1% IR = 85 : 15, i
ImL/min, BEAE 20 1 L, 28 SMAG P AC :480nme FRAEFS IR 0. 2.0.5.1. 0.2. 0.5. 0 FlI
10 1 g/mL, P E AU A 0. 25 wm (¥R L 385 BBl

[0102]  Xf BIARAE it B AU B A IR BH A 5, LA HPLC B 72 5 SR O i A8 A , ELTSA HJ3l)
JE 45 R Y ALFRAE EIAG P IR OC 4, PE LI 4 Bz, [BIA 4 y = 0. 9068x+0. 5322,
FHRZRELR = 0.9851 (n = 7), KB ELISA 55 HPLC A IRLFIIAHICME

[0103] & 1 J\FhZH-& 1 ELISA A4k 5256 41 F0 1C,, {8

[0104]
AR Ptk B bR L ICso”
B 7S yy3) ng/fl. - B MR ARE (ng/mL)
Sudanl-C3-OVA  1:10,000 20 C3-1 1:100,000 1:15000  0.45~1.7
1:30,000 6.7 C3-1I 1:150,000 1:20,000 03~1.5
1:50,000 4 C4-1 1:1,000,000 1:30,000 >100
1:30,000 6.7 Ca-11 1:70,000 1:20,000 0.7~2.0
Sudanl-C4-OVA  1:5000 40 C3-1 1:25,000 1:20,000 0.7~2.0
1:10,000 20 C3-II 1:50,000 1:20,000 1.0~1.5
1:10,000 20 cal 1:100,000 1:15,000 0.7~15 .
1:30,000 6.7 C4-I1 1:50,000 1:20,000 0.7~1.5

[0105]  *TCy, A bk 11 25 P 5 KA 5 (8 B 50 % BTt B (A A IR . TC,, SR TR
ELTSA [ RS, HAB/ N R R . AR 1C;, &M 6 Shriftth &g 3.

[0106] % 2 Hifk C,~1, C,-11, C,~1, and C~11 S5HFH4T 1-4 5 %

[0107]  H'E 6 Firfr it HER AT RNV

[0108]
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Gyl Gyl Cyl C-ll
1Csp CR % ICso CR% ICs CR % ICso CR %
BRI 5 T 152 100 0.84 100 0.85 100 2. 55 100
HAL25 2861 53 169.82  0.49 59.81 1.4 74.24 34
HAL3E 2629 5.8 1430 5.8 1720 49 26.84 9.5
HAL4E 6214 2.4 176.51  0.47 154.62  0.56 135.94 1.9
H %8 >1000 <0.1  >1000 <0.1  >1000 <0.1  >1000 <O.1
PR >1000 <0.1  >1000 <01  >1000 <01  >1000 <0.
E248 ~ >1000 <01 >1000 <01  >1000 <01  >1000 <0.1
YA >1000 <0.1 >1000 <0.1 >1000 <0.1 >1000 <<0.1
HEH >1000 <0.1  >1000 <0.1  >1000 <0.1  >1000 <0.1
o . >1000 <0.1  >1000 <0.1  >1000 <0.1  >1000 <0.1
[0100] 3R 3 IbRSE4 A A AFAIEE R
[0110]
B A iR AR e
&R EE FE KE EER R C pglg) e El&%
@  (ug)  (ug/e)  (mL) +SD Do 09
FEEEM 1 1 1 5 1:100 1.1420.09 7.6 114.0
T 1 2 2 5 1:200 2.07£0.22 10.6 103.5
iy 1 2 2 5 1:100 2.06+0.51 24.8 103.2
HREA S5 10 2 50 1:100 2.08£0.39 18.8 104.1
HWEB 5 10 2 50 1:400 3.27£0.76 232 103.0*
BORE 1 0 10 10 1:1000 9.25%0.55 5.9 92.4

[0111] ™ R INFR ) B B I EM R 1. 21 u g/g, %Bﬁﬁﬁén”n s INFR T BRARGE B 52
K 3.27 0 g/g, WA E Ry« (3. 27-1. 21) /2x100% = 103. 0%,
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o
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w BB M 2/2 T

B/B.x 100%

—
- [a ] [lw] o
T 1

ELISA (pg/g of sample)

(&) o= an (=21
T T T T

100
A
807
60 -
40
20 - 4
O LA | LA | MR AR | MR | MR |
0.001 0.01 0.1 1 10 100
concentration of Sudan | (ng/ml)
K3
y=0.9068x + 0.5322
R=0.9851 @=7)
+
0 2 3 4 ] 6 7 8 9 10

HPLC (pg/g of sample)

K 4
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patsnap

ERATROF) NERMPIFFLNSEEN TR RBE WM D5 E
DF(RE)F CN101078723B DF(E)A 2011-11-16
HiFs CN200710049361.5 RiFH 2007-06-25

RIRE(RFR)AGE) BIIKZE
RF(EFR)AGE) IR

HAREEANR)AGE) mIIKE

FR1& 8 A BLF

B3
RBAA BLF

B3
IPCH %S GO01N33/53 G01N33/535
HER(F) SBHRFA
H A A FF 328k CN101078723A
SNEBEEHE Espacenet  SIPO
BEOF)

100

RERANF TUERBPAHFL15E BN RBRRM D 5%
(ELISA) , HE R RER TANTRABFKENFALITEY , HETE
VESAZARTE  KENMSHERGE, GeHURAs  7REs ¥
ARAFHNAFIISHREDT , FREHERNRESEE 0.1~ 100ng 1
/mL , IC50790.3 ~2.0ng/mL, PfHHAEERFL2-45HRIXRBENR
0.1~14.3% , S6MHERTRAMBR/LFEERRXRAL , WA
FO1SERENERYE. chTERRAENGER. 2M2NERL
BfE , ERREERE , ATELISANE, FHAL15HMIRE KR4 ]
~114% , MR ERENS5.9~24.8%. AHPLCHIARH RBAT O , .
HEELISAERXItk, ARG ZEZEREMWMEXMER=0.9851;n=7),

60

B/B, x 100%

40

Ty R | MR | AR | MR | T
0.001 0.01 0.1 1 10 100

concentration fo Sudan | (ng/ml)
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