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H E: By 7 aEss 4K )% (indirect competitive enzyme linked immunesorbent assay, IC-ELISA)#;
) v R VR R AR TR BT . TR DAMEVRRRIE S OB, A B SRR TIR, X IC-ELISA 2 3RHAH
KBEGHATIUAL, W88 BN 5. R RARBUE N 1:2000, HUARRAEECH 1:5000; A
1% IfiL3& A 8 H (bovine serum albumin, BSA), HHETAISY 150 min; FE4+E(A] 30 min; MEbR —HUiR R BRAY
Bl 1:1000, BEE BFE] 30 min; BAAKTES 10 min, 78 IC-ELISA A 77 B 2240 e 4 (50% inhibition
concentration, 1Cso)°y 8.61 pg/mL, LRVETELHIN 2.23~33.25 pug/mL, FILFRS 82.7%~92.0%, HIXIHR w2
(relative standard deviation, RSDs)} 1.7%~8.9%. £ %k RBUER R . fFF05E, 7L E SR E
Pha ess 7, BB SRR A -

KRR ess; MEVRRREER I IHEE A WK S A T i

Establishment of indirect competitive enzyme linked immunosorbent assay
for detection of sialoglycoprotein of edible bird’s nest

HE Jin-Lin', WANG Reng-Rui', ZHANG Shi-Wei’, FENG Rong-Hu’,
FAN Qun-Yan’, LIU Xun-Cai’, XU Dun-Ming""

(1. Technical Center of Xiamen Customs, Xiamen 361026, China; 2. Shenzhen Academy of Metrology and Quality
Inspection, Shenzhen 518102, China; 3. Yan Palace Seelong Food Co., Ltd., Xiamen 361100, China)

ABSTRACT: Objective To establish an indirect competitive enzyme linked immunosorbent assay (IC-ELISA) method
for the detection of sialoglycoprotein in edible bird’s nest. Methods Monoclonal antibody was prepared with
sialoglycoprotein as antigen, and the relevant parameters in IC-ELISA step were optimized to determine the optimal
reaction conditions. Results The optimal coating antigen was determined to be 1:2000, and the dilution of antibody was
1:5000. The concentration of blocking liquid was 1% bovine serum albumin (BSA) and the blocking time was 150 min.
Competition time was 30 min. The concentration dilution of enzyme-conjugate secondary antibody was 1:1000. The
incubation time was 30 min and colouration time was 10 min. The results showed that the 50% inhibition concentration
(ICs¢) of the established IC-ELISA was 8.61 pg/mL. The linear range was 2.23-33.25 pg/mL and the recoveries were
between 82.7%-92.0%, with relative standard deviations (RSDs) of 1.7%-8.9%. Conclusion This method has high
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sensitivity and specificity, which can be used for effectively identify fake bird’s nest products and has good practical

application value.

KEY WORDS: edible bird’s nest; sialoglycoprotein; indirect competitive enzyme-linked immunosorbent assay
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JHE83 2 TR R} (Apodidiae) 4 22 3 (Aerodramus) . £
4x#23#(Collocalia), FNFHE(Apus)J&@ S5FHESE % T R4 I 4
S YOP S RA RS TR g, 37 A W I
[P (12139 1 B AN S L AN S E L 8 37 HEN
A4 ZFEg, prER ., B R b
LR N 11 1 1R AN 1 2 | TR VA - A T 5%
JmRIE S F 5% MeE Mg a v, AIERTAE F) 25 0K {4 )
AR T B B B s 2R U A, USRI PPN AR X 43
FARHeEs . T ARE S (00 S0 Oh S )y A 2 0 S RN S R
S — A AT R S AT R o A 2
R 2024 Ty e MR A I, AN AE LS
A AR, PRI 0 B0 4 SR S A s R T SR AN R LR
5T HEE N T . e AR (R S KR R R,
o 2 R TR 1 A 0 She s S L O, SR MV R AE A
— Ay LT A Tall ™ &, 353 Br e D0 e 75 1 >
TR B R Y BT R PR U K P AR =Rl B AR
DR L R R A S A 3 2 R APT), LIN 228 7
DARAR AN 3E b S E AR S AL T
W, WO TR A T s E b % ny T e WU %517
R S 9 6 58 A ik 2X 5 I 5 (polymerase chain reaction,
PCR)FUNL i) Pk, LA L BAD 525 AT e s E O A 42 331,
E R R85 1 R A IR (R A A B AR, AR e TR
fife, FEAHMEE XA LI ER

FEIE g2 A0 M i DR L | sl i L fIRsAR O
S5 S R 22 b 7 P T £ R T ST . A Y R
PR KR IBH AR (O A, aT U e a3 P (9 45 E
Wy 5t H BTG e e LAY A BB AR . IR A
ARl b A R, ATV RS 3 R 2 1 P ke as B
SRS TE AR o 5K T A5 R DR e 0 BEER 28 AT
J5 R e P A R AR 1, SRR R RO R R
. EE M. (A EE A R e AR T SRR
B, 7R JC AN 22 5 A 3 Y M VR B A A 1 . A
FeT ] 5 4 Wl S0 % (indirect  competitive enzyme
linked immunesorbent assay, 1C-ELISA) Ak n] LI 45t
PR S A R PR A 11 S 0, L R L T R A A R
TR MAT . PR AS AF 5 2 7 R 0 JHE 5 v e VR M AR 11 1Y)
IC-ELISA Z3#fr i, S 6 s U2 88 &3 o 1 il b 1) il VL
PR AR I EAT 8 BRI, — 5 T AT LR P T 4R A R
X, T EIRE LT, R S E R R,

—J7 T A IFTE AT A B i 1) Ja 1 2 5 B AR T SR AL
S

1 RS

1.1 RFISNEE
111 & A

2 1ML 1178 1 (bovine serum albumin, BSA). 3,3°,5,5’-
PO LI 2R 1 (3,3°,5,5 - tetramethylbenzidine, TMB). B [
HH . ZH LT (dimethyl sulfoxide, DMSO)(3£[# Sigma
2D, FALEH(NaCY) | SAL B (KCI) | B — E 8 (KH,PO,) |
R A 8 (Na,HPO,- 12H,0) . B R £ (Na,CO3) . Bl iR R
B1(NaHCO;) . MkHiFR(H,S04) . Mii-20 (Tween-20)(4 47
afi, EAGERERFARA ), REGPra, b
WAV A, HARE EALY RS iC 250 B Pl (horseradish
peroxidase-immunoglobulin G, HRP-IgG)(4Mr4li, J%[E Abcam
ZvH]); BALB/e /N A T LR 2= BE 2= B s o .

112 B %

Bio-Rad {114k i B R S5 L IR AR MUK (R BRI SR A D );
T25 ¥I5ie% MS3 I 4% \MS3 BASIC HiEiR iR ) %5 (151 IKA
/vHl); P/ACE MDQ EANE HIK RS (EE Sciex A ),
JY92-TIN 8 75 {5 A BB 0L (T IR 22 A TR R I 103 A BR 2
Fl); KBF240 f R IR 5246 (T8 =48 /A F]); TGL-16G 5
HELOHL IR/ F]); SPARK £ IHAEREHRY (B 1 Tecan
A\ H)); BSA224S-CW Ji 43 2 — L KOV (P S8 2 R bl
{X#AG B2 HD); Step One Plus %65t PCR X (35 I FRER K /R
A T)); Agilent 1290 530 A (BN (3€ [ ZEHEE A7) o
12 SEWHE
12,1 ARG HRBAIAME &

RS AR S X O O R I B T . PRI S
FIFHEES P FURE A 50 mg, TILA 5 mL 8 mol/L JRZ /KA, 7E
e EA 10 min, &30 12 ho 5 & B A EL S min
JEES Lo SR JH ZHANG %5 VRsK A 450 Oy vk o) e s e
W AT oy s ik, VR M HT)s % BALB/e /)
R B s LA
1.22 IC-ELISA F ikt

A R e T MR R R B AR MV IR RS, L
A 100 pL F 96 FLAR 1, 4°C 2 b o FRFLIMERR L - 7L 2%
" (phosphate buffered salinetween-20, PBST)iAF 250 pL
Vet —i . B BFLINA 200 uL BHIR, 37°CH 3]
— Bt al ARSI 250 uL i PBST e, B 3 K,
JneE: BALINA S50 pL AR keSS AR I EORE S AL, T
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T 50 L s B A RE K BUR TAE WL, 37°CIE, BeAIA] b o
ZHURY: BFLINA 100 uL bR 4T, 37°CIRE, PR A
bo B A 100 pL KPR, FIRELRN ., &
1k EEALITA 50 uL fY HySO, 2 1l S iy, F AR A3
FE ODyso nm TH o K B W lE ) ELISA K2 A% I
R
1.2.3 IC-ELISA 7 ik 84 4h4k

(AR, PO AR

WU PURRREATECH 1:500, 1:1000., 1:2000,
1:4000 . 1:8000 I 1:16000, B 7 [ 470 74 F i B 15 B0
1:1250., 1:2500., 1:5000. 1:10000. 1:20000., 1:40000 #
1:80000 FYAN[F)H6 BEFR BEA5 4L € OD {H, #fiE fug iR
FL v BT A R A TR

(2)3:F A 2514 1 i o

Ay ST BSA HEH 0.5%., 1.0%. 2.0% (m:V)LAK
B IE] S 90, 120, 150 1 180 min AYFNHIAh Lk, w2 5f
A% 43 BT A 50

Q)T F A

A3 ST b b 5 B S B AR S G B R 150 30, 60
H1190 min AYMHIHNLZE, #0E 35 5 I TR) X 40 HT A9 5

(4)HRP-1gG TAEZAMFRIfAL

HRP-IgG #84 1:500.1:1000.1:2000,1:4000 I 1:3000
HEATRERE, HESr HRP-IgG /R RIS 20, 25, 30 F1 40 min
FAMHI IR, #2 HRP-IgG AR &0t 20 A 520

SR A R TR A1

Ay SEENT ARy 5. 10, 15 A1 20 min B30
2R, B0 E IR PSS ) X6 4347 B4 B2
1.2.4 IC-ELISA R &LE 64 %

fic 1 Jo 2 oM 80.0,40.0,20.0,10.0., 5.0, 1.0 ug/mL
FIFEES bR BT, He IR LR IC-ELISA 4c 1R, LIk
JE X BB R A AR (X), 4] 8 (inhibition) A AR FR(Y, %)
2l by ol 2, JF 3t 5 2 3 Wk BE (50%  inhibition
concentration, 1Cso) IR 4L 1 .
1.2.5 IC-ELISA 43 Ha#1

FH IC-ELISA J b AL Hofdxs JLA & 5 v DL 2 11 A
T LR N . 38 X (cross reactivity, CR)=ICs
(FHE 3 TR VR PR B LB M i )T C 5055 T HE4) > 100%

126 ®WEKELHEEE

Pt BSA. KFEE N . BRAeE (2B aig b, A
TR R M INARFEAS, A 5ILL 5.0, 10.0, 20.0 ug/mL FHEET AR
HERSWOMAR, THE SR FAE X AR 22 (relative standard
deviation, RSD),

1.3 HIEAIE
{817 Origin 2017 fdxfF42 41 IC-ELISA Bl FbrifEihZ: .

2 ER5HH

21 R, MBS

0 b ke I A R A —— R TN I A B A R K
(sodium dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGEY/#T & 81, #&85 4% 1 106 kDa 1 128 kDa i
REEAY 80%LA L, [RIIg X B 2K 1 R AR AP E R
Fhuik, i1 SDS-PAGE 43 & MFMCGX BIFNEE 15T, ELISA
D SRR, B AT L 3 W R e TR R A 1 ] 4
LhA, WARTME VR IR M A 11 EL AT A R A T BT DR I A A
JH 2B 48 L UK — 20 A I 43 2 OB AR L SR, A
106 kDa 5 H7E 8.8 min BfG F—I, F 106 kDa 8 H 4R
JELNERPRER . HARIHT S 5Kt R 48
22 MR, MRERNKRE

IC-ELISA B4 JF R B v BT A4 () R [m] A vk 8 2
F 1R, HIRATREN, P ODEA | £AHAHE N
BAETEWRE. AE 1 T, EFEAERNTHERGECY
1:2000 , B 5E BRI R RRASHCH 1:5000 J ELISA 751 i
FETAEWRE
2.3 FHHAXRHBMHE

F DA T R 3 PR PR AR L R 5 B B o, TR B R ER
PR AERE R LS & o AR LR E R BT R A
BEDTARME, F PBST IF70KF BSA HAL 0.5%. 1.0%. 2.0%
(MY, FE 37°Co&MF T 434141 90,120,150 Al 180 min,
HAMIRES Fid—8, HEARFSM FAY ICs) Fll OD\pe/ICs00
HRYEASI 25 5, LAV B AN st 8] Sy A AR B, 1Cs0 AT ODjpa/I1Cs0
HYPAARZER . R 1 AT, 24 BSA RN 1.0%, HHAIRT
6] 150 min B, 1Cso Ik, OD pan/1Cs0 TR K o HEESE 1.0%
BSA. 150 min A3 A1 A} P4 A )

®1 AEEHEMATERFFERERT OD E(N=3)

Table 1 OD values of different dilution of coating antigen and monoclonal antibody (n=3)

e e
BL IR R LB R
1:500 1:1000 1:2000 1:4000 1:8000

1:1250 1.824+0.0087 1.645+0.0064 1.457+0.0291 1.291+0.0021 0.898+0.0075
1:2500 1.567+0.0351 1.302+0.0293 1.114+0.0043 0.911+0.0111 0.841+0.0042
1:5000 1.312+0.0077 1.093+0.0005 1.013+0.0107 0.791+£0.0211 0.763+0.0081
1:10000 1.054+0.0122 0.945+0.0101 0.859+0.0026 0.671+0.0323 0.615+0.0011
1:20000 0.880+0.0022 0.740+0.0218 0.661+£0.0175 0.530+0.0092 0.469+0.0008
1:40000 0.759+0.0009 0.617+0.0024 0.485+0.0296 0.349+0.0068 0.333+0.0074
1:80000 0.603+0.0077 0.550+0.0018 0.331+£0.0094 0.238+0.0043 0.165+£0.0017
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Fig.1

2.4 EZHEETEAEEF

FIH Fid B &bl i e 40, & 37°CHKMHT
TEAIHAL S0 15, 30, 60 Al 90 min, AR$EASIMEEH, LU
To AN E] M AR AR FR, ICso Al ODpmax/ICs0 M FRZE ] .

&1 2 AT AL, B S iR A A, 1Cs0 5 ODpya/ICs fH
MR AL A R, M5 30 min B, ICs FAIK,
OD,,,,,/ICsp HE K, HGEFE 30 min S f5id Te it A
2.5 HRP-IgG TIEEHERIMKL

FIH LRt fblr i 4 F, %% HRP-1gG ik
fE58504 1:500., 1:1000, 1:2000, 1:4000 F 1:8000, 7E 37°C4&1F
T4 20, 25, 30 140 min, HABHES FR—5 W
PERrZE R, DA EF BRI ROV B AR AL AR, 1Cs0 1 ODy/ICs0 4
bRl mIE 3 FIAL, YIBEE TR 30 min, FRATECN
1:1000 I, ICso 55 /], ODyox/1Cs0 fELIR A, WO 7 I 1]y
30 min, FREECH 1:1000 IR A AR
2.6 RYIREERRERLL

e LA AR T, B B EREN 5. 10,

a 94r - Icso -0.18
R - ODmax/Icso
93
{ Jd0.17
92
2 o1 H0.16 7
2oor 3
T ol J0.15 8
8.8
H0.14
87+ 0
8.6 ' ' 1 ! 0.13

25 30
J9% 75 At [A] /min

40

& 3

7633
b 96 -~ IC,, 40.18
-~ 0D, /IC,, 3
o4l 40.17
40.16
3 921 H0.15 7
s
g 9.0 | -40.14 n
3 | o
S 88t 013
40.12
861 40.11
8.4 ' L L L 0.10
90 120 150 180
FtPA e [A] /min

S P B BE (a) RS ] (b) B P A (n=3)
Optimization of blocking buffer (a) and time (b) (n=3)

15 #1120 min, HAREAER LR SR -2, SHIRFRSET
(FRAEIIZE, 155 1Cso Al ODpay/ICs00 HHIET 4 AT, 4 52N
1A 4 10 min B, 1Cso [ELH/]N, ODpyax/1Cso [ELER A, WEFE
10 min i JICH S AR T B ]

9.6 = IC, 4017
05| - 0D, /IC,,
40.16
94}
a -
g 931 {015
) SR =
Z o920 ¥ i
Y ogrl {1014 O
9.0} ; 013
gol ¥
8.8 : s : . 0.12
15 30 60 90
T4 E]/min
B2 sEgemt i fitb(n=3)
Fig.2 Optimization of competitive reaction time (N=3)
14 - - IC,, 20.18
- 0D, /IC,,
40.17
13 F
H0.16
12 4015 3
u L 1014 5
1013 8
10 - H0.12
oL H0.11
40.10
8 1 1 1 1 1 009
1:500  1:1000 1:2000 14000 1:8000
TR AR

U A I H] () AR (b)) (n=3)

Fig.3 Optimization of incubation time (a) and working concentration of secondary antibody (b) (n=3)
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Fig.4 Optimization of recation time (n=3)

2.7 IC-ELISA RS ERINE

IC-ELISA 7 A5 01 7HE 16 M Y% B8 W 2 11 A A oA il 46
Y=51.134X+2.1831 (?=0.9909), ICs, 4 8.61 pg/mL, IC;y K
1.42 pg/mL, AT Bl (IC20~ICs0) g 2.23~33.25 pg/mL, %
TR TS R B, R B, ST B HE B I Vi R A AR
F RS HEAG N
2.8 RN

A3 T HER R R PEEE 1. BSA, IIAENA . K
JREE 25 LR P LB AT A T O R v
FE, SRR 2 PR, MRS R, ST LRE
WHER . TR XN, AN HBgs RN
29 EWRSFEERN

ARFTIE BSA, BIRE M | BHEE hmbrfeas, 435
PL 3 Rl EE AR . FHASBFSE R S7. Y IC-ELISA Jy 46
BN EEIRANFE 3 PR, g5 R REABIFT X MR O R
Al ZE Sy 82.7%~92.0%, RSDs K 1.7%~8.9%. iHi% )7
LR R, Rtk

x2 HRUENEERO=3)
Table 2 Results of specificity (n=3)

F ) 28 SR/ %
FHE T VR R M R 11 100
BSA <0.1
Sk S <0.1
il A& <0.1
FRERIY <0.1
KR S <0.1
A <0.1
R <0.1
T BE R N <0.1
RN <0.1

R®33MEERARIN B (n=3)

Table 3 Recoveries test of 3 kinds of samples (n=3)

FEA AR F-/(ug/mL) ELIA

FEIC%/%  RSDs/%

5 88.5+5.5 5.8

A= M 10 86.3+4.8 4.2

20 83.8+7.7 1.7

5 90.1+7.5 3.8

I AR 1 10 83.6+2.6 4.8

20 89.7+6.1 8.9

5 84.3+7.3 32

RS 10 92.0+4.2 5.9

20 82.7+5.9 8.1

2.10 SEPRIEEFEAREN

Mii s FUAE 6 AN HEE R MEE IR AR AL, SR
IC-ELISA JEFNSEHT 5 PCR IEHEA TR . 43 4 Fiow, 26
PCRIEILAGINE 5 A G #MEET 4, 5 IC-ELISA i—EL,
S5 BUR 1C-ELISA YAA RN BLRES E RS HEER.

R4 EEREEAREM(n=3)
Table 4 Actual sample testing (n=3)

IC-ELISA ¥:46

gg PR Iféwﬁeﬁ}{; VRN 1

/(mg/g)

1 R ey A R L 13

2 MEAMSR)  SHEEERS 1.1x10?

3 BPREalfeiEsy SRS U 13.0

4 MEEYCRE RS MEE Y A

5 HIPCiE: A R LA 2.6

6 JCHEGHISEES SRS U 3.0

3 & i

AR5 T UK A ST T G 0 e e R YR R W R 1 1Y
IC-ELISA J5 . %7 ik A B ) RS M R AP F S M,
AYBTER PR A X R AR S SRS, BB
AT ARG I 25 A0 Ak F (1% 30 5 B LA, B R B, ARSI
A% BT, T L e R A R A a0 R S
251, PR A TR & R S AR & v S, TR
PeFPEUL ORI, HAT AP 5L bR FH I E

SE 30k
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