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Synthesis of artificial chlorogenic acid antigen and preparation of polyclonal
antibodies
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Abstract: Objective To synthesize artificial chlorogenic acid (CHA) antigen, to prepare CHA polyclonal antibody, and to lay the
foundation for the preparation of immune chip for allergic component analysis. Methods CHA-bovine serum albumin (CHA-BSA)
and CHA-ovalbumin (CHA-OVA) were synthesized by carbodiimide method. The characterization of the synthesis was examined by
UV spectrometry and TLC method. The titer and specificity of the antibody in serum of immunised mice were detected by indirect
enzyme-linked immunosorbent assay (I-ELISA) and indirect competitive enzyme-linked immunosorbent assay (I-CELISA),
respectively. Results According to the UV and TLC determination, the CHA was successfully conjugated with BSA. The serum
antibody titer was 1 : 128 000 with the linear range of 15.6—250 ng/mL, R* = 0.995, and Y=-0.10 InX+1.158. No cross-reaction
was detected with glycyrrhizic acid, parietic acid and so on, which were commonly used in the combination with CHA. Conclusion
The preparation of multi-clonal antibody with good sensitivity and specificity against CHA is successful, which provides a foundation
for the trace detection and allergy research of CHA.
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PUR - PUEESL 5 2 U, RIS ITR . B
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B3m R WK CHA 54+ A& 1 (BSA)
MOBEHRE (OVA) Ik, 193] CHA 9z hi)i
(CHA-BSA) Fltugipilii (CHA-OVA), FKH UV
LA TLC ¥EXT G O PUR AT T 58w, Ik
Balb/c /N, 4% CHA Z g bk, et
LIRS B T A
1 #8

CHA W B 7 5 PR R 2 R BR A ], i 53
$ 95% (HPLC); BSA (4it*5 29180102100) 14 H
X H Genview 2 w]; UNVEE T (OVA, ity
115K0730) 1 AL 5URERVEDH ARG R A s 7K
WIERK D iR £ (EDC-HCI, it 5003V09W)
e A RIS CORED AR AR db Rse ek
7 (FCA, #t'5 F5881). IR AESH (FICA,
fIt5 F5506), W H3EE Sigma 2A7]; 3,3, 5, 5-PY
SR (TMB, #it5 0759), 1 H3EE Amresco
A+l BEbR Pt (HRP-FRICEDTR 1gG, b5 RPN
4201), Wy HZE GE Healthcare A7) EHAE (%
B2 7 B 8 000~14 000, bR FERRH
ARAF.

SPF 2 fd FEMEYE Balb/c /ML, 8~10 F#, 1
At 4em R LA F, SPVFeiES: SCXK- (50
2007-004, S TR A MRS : No.0029729.

Beckman CoulterDUS00 K4k r] WL Y66 it
I 5 %% Beckman A ); Themo MK3 Y[ IS
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21 AIREREFBHFEENEK
211 HIEJREA R FRECCHA 20 mg, EDC-HCI
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BN B, 3T R NAR R N 4% NaHCO;
W pH HZ 6.8, Fi& F (22 °C) BEEHEFE N 4 ho
NN 4R G pH 6.8 1) CBS iEHT 48 h, 4 6 /N
B 1 %, 195 CHA-BSA. BTG I 1505,
=20 CIRA7, FEH.
2,12 BHEPUENER JiES N THE A
], #XEL CHA 10 mg, EDC-HCI 5 mg, #f# T 1 mL
PBS 1, Fx ly A . FREL OVA 10 mg % 1° 0.4 mL PBS
H, RO B M. ARJEEE A WOET I B WP,
T pH HZ 6.8, i T (22 °C) BEEHEFEX N 4 ho
W 5 854 S % S5 pH 6.8 1 CBS i HT 48 h, 4% 6
NI 1R, 155] CHA-OVA, 4 CARAEARI
22 BIMAMERE

Bic 38 B R FE 1) CHAWBSA 15 OVA ArvEIE R,
FHR AN 66 BEHHAE 190~700 nm HEFT 58 A4,
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A B R ds RS K AR IO (4D A
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OVA AN OB R . Horh, CHA Aoy =
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OVA 5 BSA £ A= (323.84+20.0) nm J¢ifEF k1
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TE R e o iE T e s AR T ARG S E AW
CHA /Ny, R UV RIS & 0t e 2 my %,
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WG R EL, C A& I o ) S B, W) K=A/C
i BSA 5 CHA B H /3.2 1 1.
23 TLCYXZE

TLC V%@ N LHURBCNRITER k. 1%
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Fig. 1 Full wavelength UV spectra of CHA, BSA,

and CHA-BSA
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Fig. 2 Full wavelength UV spectra of CHA, OVA,
and CHA-OVA

(1) CHA-BSA JHZE1B /KB 215 BT IR . 6
ANFER A A TR G MENR E, UUBR &
Be-THEE-FR-ZK (7030 1:1.2) HEFFH, EBIF
JEWT, A 10%0 MR- CRER W B0, BRIMEIT
(365 nm) AL,

3 MR AELE I, nTLUE H CHA 1 REE
214 0.68, HBILERELABEr; BSA. OVA [1) Rf
K00, EETESAE, WARIEREEOR S K
BRI CHA-BSA Ff 5 e & 4. BSA DL
5 BSA BEXIITE CHA, H7E s B A A & Y
B4, CENTH CHA-BSA. CHA-OVA FEf v E 8
CHA, RSB KB E A, WU R R fr &
WA OBE A, 245300, CHA 5 BSA. OVA
(A DA T ) o
24 HKEIH&

TE FHMEYE Balb/e /N 7 IR B0 9% FH G 1R KRR RE
R REPUR, 55 RIS SRR
FUk, FERIE 100 pg/H o KA T2 ffh

1-CHA 2-CHA-BSA (Ti&E#1)  3-CHA-BSA CRi&E#T)
4-BSA 5-CHA-OVA (TZEHT)  6-OVA

1-CHA 2-CHA-BSA (dialyzed) 3-CHA-BSA (not dialyzed)
4-BSA 5-CHA-OVA (dialyzed) 6-OVA

3 CHA-BSA #1 CHA-OVA #J TLC [E (365 nm)
Fig.3 TLC of CHA-BSA and CHA-OVA (365 nm)

Y (0.1 mL/HD. LUE S IR IRA 58 24k 7 7L Ak
PR, BF 14 KZ sc oGz 1k, Syl sl .
MEE 3 RGP, BFR G 7 d S5/ BB FR KR I,
Sy B, 4 ELISA VMM« #E8)a— IR
RALHT 2 d FFLARFIFE CRInERD R vhd 4
P 1RO, SR MR IR A T 0 43 380 1l 7 3
Fraiel, SRAF Ak IR 9T CHA ¥ 5 M 2 i B Hidk
(polyclonal antibodies, PAbs) ——CHA-PAbs.
2.5 CHA-PAbs BI3U il E

K H 4 ELISA 75 CHA-PAbs [F135 1
LA CHA-OVA 1E R B i, FHZE /KRR 2 1 pg/mL,
7t 96 FLB R AESLIOA 100 pL, 37 ‘CiRAE 1 h, ¥k
Bo BESLINBEAG RS 200 uL EFHA1, 37 CHEE 2 h,
Uit . Kf CHA-PAbs #% % LLABE B 1 000, 2 000,
4000, 8000. 16 000. 32 000. 64 000. 128 000
256 000 1% . BEFLIIA 100 uL, [FIASLL/N B e wi
(B PE M VEXT I, %5158 3 AR fL. 37 CilRE 1h,
Ve, &FLIIA 100 pL HRP-EHT R 1gG (1 :
10 000), 37 C¥#LH 30 min, ¥, AFLIN 100 pL
TMB _LAE¥, 86 5 M 15 min, 2 mmol/L A7 /& 50 pL
2k, WE Aso fH. VAFESD (P HBIPEMTE (ND
Ausoo FEAE KT 2.1 IfsE M BATE, CHA-PAbs 4 BH
(1) B R ARREAS A (5150 X CHA-PADs [

CHA-PAbs [MFREASECRT PN LR 1. 4 PN
=21 WA R BATE, WL CHA-PAbs 124
k11128 000.
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%1 (83 ELISA J%illZE CHA-PAbs BI%fit
Table 1 Titer of CHA-PAbs determined by I-ELISA

MR PN | MRS PN | MRS PN

1 000 15.19 8000 9.23 64 000 4.41
2000 14.09 16 000 550 | 128000  2.16
4 000 10.81 32 000 439 | 256000 1.26

2.6 CHA-PAbs HIZ= S fh 2k

K H )42 3% 4 ELISA J5 101 32 CHA-PADbs ¥ 5%
el i<k . BEARACE Y. B, K 1.000 pg/mL
(1) CHA X 8 v H] PBS 15 LR b 8 ANt F ik
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ng/mL), BEFLIN 50 pL, X} HEFLES T 50 uL PBS. %
FLIIA 50 uL ) CHA-PAbs (1 :2000) JE&, Higx
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10 5T B R B S IR I M DG R it 2k TS R
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InX+1.158, R*=0.995.,
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Fig. 4 Linear relationship curve of inhibitory rate and

CHA concentration
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AR R B A A8 S R,
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CHA-PAbs 5 25/No3 1 A8 X N Za vt 4545
BIE 2, HULAI%n, CHA-PAbs 5 R 25104
BRI AIAE X N <0.01%, HTEAT XV

#z 2 CHA-PAbs 5N SFHRT X KN E
Table 2 Cross-reaction rate of CHA-PAbs and

small molecule of Chinese medicines

wEY  TXRNE /% | & ZTXRNE /%
CHA 100 FHH R B <0.01
R <0.01 HAAT <0.01
JilENA <0.01 AT <0.01
FE IR <0.01 R <0.01
K1 <0.01 B E <0.01
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KA TLC LR UV SR AT T N THUR %
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