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Abstract: In order to detect quickly and accurately sunset yellow in food, the sunset yellow was coupled with a carrier protein by the
carbonyl diimidazole method and ultraviolet spectroscopy was used for identification of sunset yellow in this study. The results showed that the
antigen and immune antigen for sunset yellow detection were successfully synthesized. A monoclonal antibody with a titer of 1:64000 was
prepared by immunizing mice and an ELISA kit was developed for detecting sunset yellow. The results of the kit’s detection and analysis
performance showed that the linear detection range of the kit’s standard curve was from 62.50~1000 ng/mL with the detection limit being 1.50
ng/mL and the detection sensitivity ICs, value as 6.50 ng/mL; the cross-reaction rate of the monoclonal antibody towards sunset yellow in this
kit was 100%. A weak cross-reaction towards allure red (reaction rate: 2%) was found, with no cross-reactions towards other two color additives
were detected. The intra-assay recoveries and inter-assay recoveries of the commercially available samples such as fruit juices, canned fruits and
jellies were in the ranges of 89.18%~101.13% and 87.69%~97.90%, respectively, with the relative standard deviations of the intra-assay and
inter-assay tests less than 10%. These results demonstrated that the ELISA kit was sensitive, accurate, convenient and fast. In this study, an
immunological method was used to prepare successfully an ELISA kit for sunset yellow detection, and the sunset yellow added in fruit products
was detected, which provides an efficient and accurate experimental method for large-volume detection of the sunset yellow content in food in
large quantities.
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For U REAIARE S, A T TR RS S R H
R, B R R BRI % R R TR
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1 MR5RE

1.1 #eEpE

SIIEEE (OVA). FIMEEEE (BSA): bt
BUEAN AR BR 2 7] NN Bk K (CDD .
3,3'5,5- VU LB (TMB). 3hIRE k7. FRIK
ANgeateF): £ Sigma 4w BARE ARG (HRP)
FRCEDUR 1gG: BN SRR ATR AR B
BT (PBST): 25 0.05% Tween-20 [¥] PBS; i
2R (CBS): 0.05 mol/mL, pH 9.6; AR A:
Pt SY FribEDUA; AFEER A (PBS): 0.01 mol/L
pH 7.4; KA B: BARS AN (HRP) Arid
PR 1gGs KRR B: 0.5% BSA #; TMB
JEY): 0.01 g TMB ¥%f#T 1 mL —HFAK (DMSO)
W P 100 mLPBS FFIA 1 g OVA; &Ik
2 M H,SO4; HerilfI35 9 [ F= 44 46

b QRSB 450~630 nm): #I z 7R}
FIRMARAT]; LA OERETE UV2600: HAE
AT EEEODHL KDC140-HR: 2B R AER
FAETARR AT 96 fLBFAAR: 5 Corning A7,

1.2 L5707

121 ATRBA AL

AHIF TR PRIt kL A R N ThUR, Hod b
PR (SY-BSA) WIERTTEN: # 9 mg HigElr
Al 11.5 mg CDLIRAI M T 1 mL DMSO H1, T
25 CEOGHHE 5 h, MEZREMA 2 mL KA 10
mg/mL [1) BSA ¥, fEZ IR T RIS (Z) 12 h),
SR 5 FH PBS ZEBGENT N T A BRIIPUR BT R, AR
T4 ks FHE R R 7592 A A BT (SY-OVAD.
B VR TIRIZENT 5 b5 (SY-BSAD Fls il
J& (SY-OVA), F-20 CTAURMRAES.

N LA R AT 5 e .
i FEE A 0.01 mol/L, pH A 7.4 1] PBS 43 HiIEC ik
J#°5 0.5 mg/mL ] BSA. SY. SY-BSA. SY-OVA ¥
W, FEH PBS #HTRLIMZE, 1 200~700 nm PG
PIXTLL b 4 AT R AN IS4, ISR
KRIBIEAE, A TEdE It AR M EE R, FIFHA
BT SY 2&755 BSA. OVA fllk.
122 3% M Fuk eyl &R il

#1%, #4FH PBS ELRREDY 1 mg/mL BN THLJR

(SY-BSA) HEEEMhIRE iR G, AbERH

B 2 SRR R I TR R IE 6~8 A M P
BALB/C /IR, PG TE k%)%, HU 1 mg/mL
[ SY-BSA 53 RATESAEF, FAExT T vI %
I RN AT IR T S, 2t YR S At
G i 1IN SRS I G T 25y, BUMS Bz KT
9 k /NI, 5 SP2/0 B ERRIEE 51 (BE
Bobt) beflfh s, e i FIm, SRR tEAL, XF
PR FLEAT W S b, TS 2R As e /i SY Hi
BEPUARTIAN AR s BALB/C /N BRI 5 K B A iy
0.5 mL/H, 7 d Jai5tare i 5 ve A A0 S 4 ik
Fp /N BRI AR R HL 2 AR AN AR AL SR AR K,
ProteinG A1 ZHTEIHATRIE /K 4lifk, T-20 CLAF
123 34 FmRsmem| Y

K PR S VA I SR e AR 80, 450
nm APRIGAETE 1.0 A AT FRRBER BEVE NPT SY Hog
B o i i AR MR BE, AR AR A X K BESR 0.125
pg/mL. 0.25 ug/mL. 0.5 pg/mL. 1 pg/mL FIAEIHTERE

(SY-OVA) fugl, FHdidal45%4 ELISA JI5E B o

BEBUARRIRNY . K B RS B A b5 DAL
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100 pL I EIEEARtR T, 4 CIEER; FEILPHR
A&, LI 300 uL PBST WL MBOIATIES, 5
min 5 AR, EE 3 W MR
1% OVA ¥, 37 ‘CHA 1 h, SRJ5H PBST WLkl
Bk 3 I BALIMAKREE S 100 ng/mL ) SY At b
50 pL, [FRFEEFLINN T PBS 22 i ELFRFE(1:4000-
1:8000 . 1:16000 . 1:32000 . 1:64000 . 1:128000 «
1:256000) HJEEFEREPUAMRER 50 uL, 37 C RN
1 h, S8 )5 H PBST Piiliikisk 4 U BRFLINATZ 1:2000
FRRE AR SRR IC H 2T R 1gG (1IgG-HRP)
100 pL, 37 °C/%™ 40 min, F£/ PBST VEiIRTEE 5
W BFLIIA 100 pL TMB, £ 8 min j5, HSLIIA
50 pL #1037 PAZK 1E N5 7F 450~630 nm YK L T,
FABGFRCI 2 S FLOEE, L #ri)E (SY-OVA)D
FPUAR B B A S SR, [R)R 434724 pH BN 5.0~9.0,
Na' B FRE N 20~500 mmol/L, LK FBEARIR A
0~30%Hh ELISA [ AR, DUk FEi FERA14E 5%
4+ ELISA S 644
124 64234 ELISA #7/f ¥ 2K 62 5 2124
FE R (B35 4 ELISA SN AT, AAbbr N
B/Bo A (B AR EE SY SRkt 450 nm Ab IR AE
Bo ARG IIFRIE ST 450 nm ARFIEOGED, BEALER N
SY BRIk E (0.4, 1.2, 3.7, 11.1. 33.3. 100. 300
ng/mL) HINTHUE, 24584+ ELISA (ic-ELISA)
PR IFREAT A AT . R 1Cs (AR,
FENARAE S SR IO R B R s 2k
T FEA e B KA B 20%~80% HIFIHIZE (IC0~ICg0)s
FrMIBR B 1C o BT EAR
125 RXEEHHE
FH I SRS X 7] A £ ot R P ) 3
AT AR AERL, RIEA 1 THREA UM
SYWIIC,,
HAALEMIIC,,
12.6 B ZEHAAmX5) &)%) &
=1 BB
Table 1 Compositionofsunsetyellowdetectionkit
KA 4 AR 'S 2 KA 4 AR F'sa
96 FLAR 1 96 FLIE IR 4
AT 2 SRR 1x20mL
BmlizER A Ix120 uL AR A 1x12mL
¥mlizR B 1x120pul AMAER B 1x12mL

H¥% 58 X N %= x100% (1)

AR 1300 uL Kbk 1x6 mL
TMB &4 1x9mL B F 1
HAR(B0X) 1320 mL
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BREMPR (SY-OVA) Fl A4l i B BI04
40.25 pg/mL, FELA 100 pL/ALELI R bRAR LA 1 s AR
WAk, 37 'C 2 hali 4 Cidnd; FEFLPWIEIFEE
T M BB RE IR E N 1% OVA ¥, 37
CH 1 h, PBST Palilibiss 3 I 1 % .
RAIEA ML 1.

12.7 B ZRZAAMRA St & A 5L ey 4]

M 4 HPLC Kl AT SY ISRy
IK SRS ANRERRE i, VROARE ot RO, [k 2
AR HETAISE, ¥ SY FrrfES 2 B Z L)
FE&H, AR E 73709 900 ng/mL. 300 ng/mL F
100 ng/mL, ¥HEAPIIITURS . F 5 mL PBS 1242 3
min, T4 ‘C 10000 r/min &> 10 min, HL_E3ER,
{8 ic-ELISA 23, F H &SRR Sudb Tk, I
RAE A 2 THEECEE.
eIl 2B S Y 5 B

-0 100% )
TN SYhRE o b

B /%=

=)
H

2 ZR5L

21 AIHREHEIEHLEAE

N THuJE @S KM EE % . ¥ BSAL SY.
SY-BSA. SY-OVA V7t 200~700 nm YK 76 H Pk
ITEIDEIERH . SR E 1 R, HA R
SY S#ifAEE 1 BSA FIEAMEIE(E XTI, I 1 AT
1, BSA 1E 280 nm AbFIRRAVFFIERISL, SY £ 482
nm A RFERIS, T SY-BSA 7E 485 nm Fftir 5 5e ik
Weide, FEXTT SY EHURRIRISIER FTiERE, SR
Pl SY Ak Az A BSA B, SY-OVA £ 485
nm AEA SERISIE, HARX T SY -5 i i b
HILT RS, UKL SY-OVA RN A il
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Fig.1 The UV-vis absorption spectra of BSA, SY, SY-OVA and
SY-BSA, respectively
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4r —=—0.125 pg/mL
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—e— | pg/mL

B/B, (450 nm)
)

1:2k 1:8k
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TURRREAEHL
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Fig.2 Checkerboard titration of ELISA
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g el
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- 12F 14 JFq12 £
- m
06F 12 Hos
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pH{E
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lal ~
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ool w4 |,
0 10 20 30 00
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Fig.3 Effects of pH value, organicsolvent, and ionicstrength on
ELISA sensitivity (n=3)

W BEbAR TR EEA 0.125 pg/mL. 0.25 pg/mL. 0.5
pg/mL. 1 pg/mL PREIFLE (SY-OVA) 4, @it
A% 5E 4 ELISA iENIE 200 Ja TR, LeEROt
HO9 1.0 IR L) e iR R A B iz e R ARSI AL

Mo B RIS R 2 Fos, SRR s
N 0125 pg/mL B, Fi SY B TCREEFUASAN A
1:32000, 14K P EL 73738 025 pg/mL. 0.5
pug/mL. 1 pg/mL B, $HT SY FEBEHUARRANERTIE
1:64000 DA I, [Flth, [A4%584 ELISA S MRt
Ji& SY-OVA A Mk EE 9 0.25 pg/mL, 1iER] SY #
SUREDUARHI &R, RN HIE R SY S#ikER
4 BSA. OVA Nk,

[, FERDMSTEIREE Y 0.25 pg/mL [ZAF T,
MY pH {EAN 5.0 6.0. 7.0, 8.0+ 9.0, Na &K
J£°A 204 50, 100+ 200. 500 mmol/L LA HEEIK E Ky
0. 5% 10%. 20%- 30%FS7E PBS ¥ [AlH: 58 4
ELISA N FIBUBME . 1Cso AR AR T S G T 5 A
IOCESF AR BEMIIR S, Bo/ICso (B AR VFAR AR RI 2% 1]
5554 ELISA JRM. RS EZESE. B 3 5 LI
KRR, pH{ETE 5.0~9.0 Yl N, Bo/ICso {E5G
THEJE AR, 24 pHAEN 7.0 I, By/ICs fH i A: K3
HHE A ELEIR, A LA EEX ELISA M) BUsE
AHERELW, ERATETT SY PrAaARIH R
SY-OVA Mgi#s B 3 & FHmMEER, NaWREN
100 mmol/L i, By/ICso{Hf AR, 4 Na W TH =i,
By/ICso {EL2 3 PG, RIIERH Na'#E ELISA [
MR A T B M. 4% EFTR, ELISA RMNAE pH
N 7.0. Na'#&JEN 100 mmol/L, FoHHLIAFIK PBS
Gl BRI RS, &SRR PR TR
Tor AE it AR ST (B4 55 4 ELISA At 2k

2.3 [A#FE 4 ELISA A7 iy &y 2 o1

1.0 1.0
08 y=-0.3937x+0.8201
2=
08 06 R?=0.9979
A 04
- 0.6 02
@ 1 1 1 ]
e} 0.0
04+ 0.5 1.0 1.5 20 25
Log Concetration of SY / (ng/mL)
0.2
0.0 L !

1 1 1
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4 SY PTG L FIAR L
Fig.4 The competitive inhibition curve and calibration curve in

the line arrange (inset) for SY (n=3)
IRPEALEL R VAR, RREARIHIREE Y 0.25
pg/mL ) SY-OVA i, JFK SY FrifEHikLe
1:32000 Fife_EAF, ARALHIIRIETE S ELISA FrifEizk
W 4 Fos. SRR, (R3S ELISA i fh 24k
PR, B ERA y=03937x+0.8201 (R’*=
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0.9979), ICsofEHH 6.50 ng/mL, Z&iH545 HibritE 2k SKOME RTINS RAER, 1A
LA TG A 62.50~1000 ng/mL, AR A 1.50 SCRT A B ST BTN R REBUE R R,
ng/mL, MILLF &SRR IRIE I R A PR RT3 — 20 4 4% H s Rt
TSN H 8, AW AREIIIR 1.50 ng/mL 21 g
FARIR 0.10-060 pgimL, ELRERpigmxy o0 AR
R2 Sy kS sY REMBER BRI R
Table 2 Cross-reactivity of anti-SY antibody with SY and other fooddyes
TREE o4 ICsy/(ng/mL) T SREL/%

"‘+ // \\ Na'
0 %% N 6.50 100

S Na'
,O‘;,_}' o /@/ B
S o©N¢ §N NR <001

iy NR <0.01

_ o) o -
N*O\S// \\S/O
. - a +
s J ‘ LN 51253 2
e O
° HQ

%3 AmERT SY SEMEWEES
Table 3 Recovery analysis of the SY spiked in food samples

E: NR: TR,

ELISA
Ao MAFi(nglg)  AE/(nglg)  EE/% A%F/nglg)  EIKEY%
PR i) b
100 101.13£0.67  101.13 97.69+15.61 97.69
Rkt 300 267.54:42.61  89.18 269.84+0.94 89.95
900 8202243583 91.14 891.98+2.62 89.11
100 97.29+16.74  97.29 90.23+12.14 90.23
AR K 300 275.01£21.19  91.67 268.28+59.68 89.43
900 858.08+96.76 9534 881.14+106.42  97.90
100 98.81423.57 98.81 93.33+19.81 93.33
Rk 300 276.54+4793  92.18 292.02+67.09 97.34
900 836.21+86.34 9291 789.17+36.33 87.69

ED a4 BASHH 1d N 4RELNE,; b MESHT AT 3dMEHREE, BRINTA,

XL SY HgkEdifas SY MHEE=MEHAER 9 100%, WTFEERLLAE 558 XS, HAZ RN A
AT RARLT. e BIA8 U N T 404T 2%, HEMZ DR H P& AN AL 1) 7S5 A AR AL
2 WS R R SY HrilEdiiR S HIE B N 2 s T HANE A B AEAR LA RN, Ui T
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() H& s ulREns SY ARG, AT+ SY
e SR S AT, AT 7 712 W 780 80 ik
AN Vi 5 A HERA S e B PRSPy, AEL P AT
A e ANRE LI el A4 ss R A1) 0 FLR A, TR G
Er Sy VSTV OID N ins iRl D WY G R | P
BN B AR NN S R R A

2.5 JmARAE S SY [ R A

i FHIA#E 564 ELISA ¥ERIIAIN T SY AR
SRk, ARG b SY S, tHE S
PRttt SY [, 5 IR SY BRI IR %5
BEYIAR) 7K. B gk 3 Fis.

SR T, SY FIHEPY . HE iR [E R 2 N
89.18%~101.13%. 87.69%~97.90%, Hittry. LAk
HIARNT PR ZE 25/ N T 10%. Z5SRERBH, Hl# /I H%
BRI SY 2 M Rl AT T2
HrEEdh R SY & OV SCRRPHRE T se 2
s R MR LT ER () ELISA #Ratsslar, ksl &n
Fr e e 25 L B 7R S S i s R e 2= 3 mr, - H
L AR R 22384/ NT 10%, H HPLC %
Fril 5 ELISA Fill a5 AR dr o, PRAssil 77
IRAEMANR AL BR ARSI 25 S B e — 80, MR R
$05 0.927, UEBH ELISA 15746 A T Al 6 it A s
I EAG HERA I R 2 1

3 Zhip

B A T S N TP e A & s )
TIESIERE 2, RN THUREA GERIEH LA
PSRN, AR m R e UE, NSk
AT IR . HY& SR T/ N0, T AdipLig
FEAERUER, ASCH HE 3 S5 HIAE H BSA & OVA 1
Wil e 7 b SRR, FH SY-BSA /N
PAF TP SY HripEhuis, @B e E T
T RETUARRIRUNIE 1:64000 DL L, [FIRHRTT T T35
4+ BELISA MFIEAESAEN pH 7.0 Na¥kEE 100
mmol/L X FCHHIEFII PBS Z5mi, 5L 7kl SY
f) ic-ELISA 771, HH ICso 4 6.50 ng/mL, Z&PEVEH
4 62.50~1000 ng/mL, ASlIFR ICyo 4 1.50 ng/mL. A
TFEA BRI RIE, BT SHRAA 2%M558
NXRREAS, HHAMPFE RIS R/ T 0.01%;
TR IIAREE S SY TR A LA A L kA [
RSN 89.18%~101.13%- 87.69%~97.90%, Hitt
P RIS AR AR AE IR ZE 350/ N T 10%, i B
ST AN YRR, R R E A
1 PN b e e sy 8 S R S W O R AT 8

BN Bl B S B R HEE S, AR
RGN H R I B SR O TR,
HARGS SRR .
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