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Determination of Sudan [ by Chemiluminescent Enzyme Immunoassay
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Abstract: An indirect competitive chemiluminescent enzyme immunoassay (CLEIA) was developed for the detection of
Sudan [ in food products. The CLEIA conditions including molar ratio of coating antigen to carrier, antigen concentration,
and dilution ratio of antibody were optimized. In the standard curve of the optimized CLEIA, the linear range was 0.156—
5 ng/mL, the half maximal inhibitory concentration (ICs)) was 0.679 ng/mL and the limit of detection (LOD) was
0.078 9 ng/mL. The CLEIA showed good recoveries with spiked chili powder ranging from 75.08% to 112.18%. Compared
with ELISA method, the ICs, values of CLEIA was reduced by 30%. The proposed method has a high sensitivity.
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1.1 MRS

Sudan [ Fr#EN . FME A E A (bovine serum
albumin, BSA) . BARIS A MY EEFRIC I EPTN RigG
% ESigmarFl; HiSudan | HEFCREPIIA AL =
fils f2EROCEREIRY  EITHRIRAE.

AWEH: 0.01 mol/LIEER Hh 22 (phosphate buffer
saline, PBS) , pH 7.4; HM: 50 g/LILARYY; 50k
e £0.05% M IR -201) B R 2 9% 1 s Ao vHE b 4 R V=
30% B . S50 AT AL 25 3R R0 38 S o i i
12 {XFHHWE

Luminoskan Ascentft, %% & 4. Multiskan MK3/# b5
. Wellwash versali#iiil ~ 32[E ThermoAF; 96 LA
FriR 596 FLAE MR 3% E Costar A H]

1.3 ik
1.3.1  f4diAiSudan 1 -BSAMH] %

KAERERE AT E PR S Bk E A AR, AR
R34k Sudan [ 2 mg™", N-FFEPEIAME W AZ2.31 mg,
W W j#3.85 mg, V1400 uL N,N-— H 3E R AL )
7621 °C, 120 r/min 12 h. FRHL30 mg BSAW T
12 mL 0.13 mol/L NaHCO,¥& W H o K3 PER I i 4% A
[F] 40 5 i L 2218 i ABSAEW A, 17 °C, 120 r/min
JN8 ho HUH R SN BT H, fEPBSHIEHT3 d,
=PI R G S, ARAE A K280, 490 nmit
(IR ' FE A 7 A 0 S B A () 0 ol P & L
1.32 A5 4 CLEIAVERIEE ST

FIPBSHi®tSudan [ -BSAGLHEE96 FLIL2~ KGR,
120 pL/AL, 4 CHEER; HPBSTHM4 X5, LN
320 pLB AR 9#E37 CORRIRIE2 he Betk4 )G, L
TIN50 pL A3 o7 B VR FE (0 A4 B B MR AN 50 nL A ot A
B, #E37 CARIRRIE4S min. ¥EA4 X, BIA1:3 000
BEbr — 40, 37 CARIRRIE45 min. PEHR4 WK, HIIAALE
RICTEAN100 pL/FL, 7RI Ak 2 R OGAS ISR I 4% FLAK
SR IHREE o
1.3.2.1  meAE s i sk B ik 4%

F 7 B 2k, EERO.5. 1. 2. 4. 8 pg/mLJiiE
WM Sudan [ -BSA 4796 LA, PiSudan [ H5a &
PuiRFE1:16 000, 1:32 000, 1:64 000, 1:128 000
1:256 000, 1:512000. 1:1 024 000BEATFiRE, F4IE )4
CLEIAVED YR, 16 HUm AR 00l I 2R .
1.3.2.2  FeAEPUAHERE Lo ] ) 4%

9 HE 3% B 1) ¢ (£ Sudan [ -BS A i &k & 41,4796 1L
W5, #$1:32000, 1:64 000, 1:128 000, 1:256 000
X4 TR R RE LU A8 42 R )2 5 G 9, e R ) Ak
2R (relative lighe unit, RLU) FIICs,, BLIC, M

RLU, /ICs,E NIEMFR#E. RLU,,/IC 5 Kk 9 B et
RFRRE LA .
1323 [A33 4+ CLEIAVE b v i 28 (1) g2 57
P IR 8 I B AR PUR R IR, BEPUA R
Eefil, DAARE S Sudan T 5 B3 AW BN RE AR bR, LA
1y CONAS[RIRRUE it S IR FE I URLU s 1 b e i o
W N0 ng/mLEFRLU) R ALRR, JHIIRIDAWIN:
PEHTIA,  EENTARAE 2
1.3.3  SEBREES IR HI K SELISA J7 V1%
FREUHABON | g B O, 438 nSudan T A5
RO 014 0.5 1 pg/g. FEEIIANG6 mLLAE, VU4 B
W eI % 28 R ZIR %10 minJ& , A R HEE20 min, 4R
J54 500 r/min {0 15min. B FiEW3 mL, AN
o, NGRS, BEE N mL B AR, SRS I 2848
TKHC 1l BR30% F) BV W, 437 F CLETAFIELIS A 77 23k
TR (B4 R, BUPRIED .
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2.1  Sudan [ -BSA N THUERIHI4%

L E IR K Sudan 1 5 BSA MBI #r 5 15 21
T ANLPiESudan [ -BSA, A LHJE B4R A8 0% 47 4
SER L. 4 S5l AR A FPORS [R5 1 B ) £ K
ffJSudan T -BSA. BSAFRHE i FIREAE B i & 280 nm,
Sudan I FIEFAER U490 nm, A TPLJRAEIK K280 nm5
490 nmAbFA H LT g, T4z Sudan T 5BSARIFR
M2, VAR Y E AR L
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Fig.1 UV spectra of Sudan I -BSA with different conjugation ratios

2.2 CLEIATAE%fFMnE
22.1 BRI

M4 7 B o 45 R, fE— @ MPUE MR LL B T,
2 pg/mL Sudan T -BSA/EL# B 1) &k J6 58 FE B & 5 T70.5
1 pg/mL. 4 pg/mL58 ug/mLALHEIN, 658 AR AL 1% T
V2%, 4351 FSudan [ -BSAFI2. 4 ug/mLAI8 ug/mL 3 F
JREWR BT, R EIC, A, K2, fEMFER
PUBRFRBELLEI R, 2 png/mL AN E FIC & T4 pg/mL
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Fig.2  Effect of coating antigen concentration on CLEIA
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Fig.3  Effect of antibody dilution ratio on CLEIA
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Fig.4  Effects of molar ratio of Sudan I to BSA on CLEIA and ELISA

Sudan I -BSA 4 F 8 8L Ee 9] F 35 ik BRiE & U5
F 82,2 195 F02.2. 271 AR AL I R4S B0 B A0 4 I vk
FFTAERRELLBI S, 4 FhAS AR BE L (19 9L )5 5 CLETA AN
ELIS A Fh 75 v5 D 52 M1Cso 5 M WL 4. B B4R %0, A
&) (A8 I LE X6 CLETA T IC 52 A K, XTELISA, Bk

ELPE0.27: 1RI11.8: 11}, ICs R B, fEMMECL{E N
2.05: 10, ICsoH%/)N, EWISudan [ 5BSAYIR &N
2.05:10F, A, Al pl s E B mi bt 2.05:1
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Fig.5 Indirect competitive inhibition curve of CLEIA
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Fig.6  Indirect competitive inhibition curve of ELISA

Sudan [ -BSAfL# i =& N2 pg/mL, HiiEMiRELL
#591:64 000, %57 ICLEIAH: 3 4 i 28 WIKIS . 7t
wiSudan 1 57 SR FE X EORREAARR, LA ALHR o
IC5,40.679 ng/mL, Z&% 765 2£0.132~5 ng/mL, %tk
TIFENy=—0.45x+0.403 7, R’=0.989 1; ELIFIC, NHI%
KPR, A MR J20.078 9 ng/mL. 57 KELISAIA
Besn i 2k W6, 1Cs N1.0 ng/mL, £RMESEHZ0.2~
5ng/mL, ZMEJ7FE Ay=—0.443x40.490, R*=0.998 0;
TEHRIC, N B IR MBR , SIS I BR 0.118 ng/mL.

2.3 FES RIS K S ELISA J5 v %t He

#1 CLEIAMARE B

Tablel Recovery rates of CLEIA for spiked sample
Suda(nnlg;?j)bl] H/ Suda?nlgj‘él)ﬂﬂ H/ 25 5 A% /%
100 84.19+7.52 8.93 84.19
500 481.93+72.39 15.02 96.39
1 000 1121.80£99.82 3.89 112.18
2 000 1501.60+234.37 15.61 75.08

&1, 20 %, CLETAEN & &Ik | % A
75.08%~112.18%, 5 Z2%N8.89%~15.61%.
ELIS AL & H AR 1R N 94.59% ~150.18%, &5+
ZHUNS53%~10.9%. ST ICLEIAVL RERT I SEBREE & o
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#2  ELISAjnk e
Table2 Recovery rates of ELISA for spiked sample
Sudan [ ¥80#E/  Sudan [ S HIE/ 0 2y %

(ng/g) (ng/g) A5 B % I/ %

100 94.59+5.07 53 94.59

500 507.1+55.74 10.9 101.42

1 000 1501.82+138.75 9.2 150.18
2 000 1909.1+185.51 9.7 95.45

3 & #

A S G i I A R T VR B L B B AR B
Po PUARHRELL B, LT R SE S CLETAVA I B0
i Sudan [ FIER IR . 1Cs5,>M0.679 ng/mL, Z& 1475 A
0.132~5 ng/mL, HAKKMIFR40.078 9 ng/mL. AL $T 5
I LE ST CLEIA T ¥ IUIC 52 M /s, CLEIA VAR R
W RLUE 5 K 5508 T ELISA 7 % (WG B, £EAH
1) 4D AR A BB L e it B o IR P 2644, CLEIA 711
ICs A€ - MIFRIPUE U4 R B %4+ T, CLEIAL
5E HIIC IRELISA {5 [ MK30% &£ 4, AHELELISA 7%,
CLEIAJ5 % RBUE R A, Bl BRI T ELISA T % . Wl &
(RIBRCK 7 Sudan T Bbs [ 475.08% ~112.18%, 4%
T A2 HON8.89%~15.61%. SELISAJ kAL, Z5F &
BAR, Rl TR IERRE, e EFMEHE
RSN 45 FE BB O, R EUIK, T REZ
Sudan T WP PR, 7EIIFR SO FE R R Bk
IO HRAE T EPCE ARG, A O I A A F HE—DR
o LA LLE R 7%, CLEIAKG N 77 v: BAG i1 =
BB FNAER S, A7 & SR b I 20 R A W 1) 75
K, AT A 2 AT P R AR IR I I R DG
R I o
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