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Abstract: An indirect competitive-enzyme linked immunosorbent assay (ic-ELISA) was established to detect the multi-
residue of biphenyl tetrazolium sartans in antihypertensive health foods. Candesartan was coupled with bovine serum
albumin to obtain immunogen. New Zealand white rabbits were immunized and a broad-spectrum antibody was obtained
by an antibody screening assay. The half maximal inhibitory concentrations (ICs,) for candesartan, losartan carboxylic
acid, losartan potassium, olmesartan, olmesartan medoxomil, irbesartan, valsartan and valsartan methyl ester were 0.2, 0.2,
0.7, 0.04, 0.6, 0.3, 0.9 and 2.4 ng/mL, respectively. The samples were extracted with methanol and the matrix effect was
eliminated by diluting the extract with standard solutions. The average recoveries of the eight target compounds were in the
range from 80.6% to 120.0% with coefficients of variation equal to or below 14.0%. The results of ic-ELISA were highly
correlated with those of liquid chromatography-tandem mass spectrometry (LC-MS/MS) (r > 0.97), indicating high accuracy
and good reliability of ic-ELISA.

Keywords: biphenyl tetrazolium sartans; broad-spectrum antibody; health food; multi-residue detection; indirect
competitive-enzyme linked immunosorbent assay

DOI:10.7506/spkx1002-6630-20220731-346

hE>HS: RISS1 SCHRbR GRS A SCESS: 1002-6630 (2023) 16-0331-09

Wehs H#A: 2022-07-31
REWH: RS R4 E SR &R H  (2019B020211001) ; E 5 H AR IS EWH (21976213)
FEX B AR E N ITE (22134007) 5 ] MR THRIBUE (202102080339
IR R B G L IR S0 H  (pdjh2021b0369) 5 ) 458 T 24 f b B R A 24 5 5 R H
J7ARAR i S AR AR UM E P U ) 2 R
HEFER A XRER (1990—)  (ORCID: 0000-0002-8664-7897) , Zr, SEIGIE, Fit:, W57 vt b2 ek sk .
E-mail: liufengyin @ gdei.edu.cn
HSEEEE R AR (1963—)  (ORCID: 0000-0003-3750-6358) , L, ##%, 14, WER 7 AEZFER 08 0t
TG BT S FE S AT AL . E-mail: cesgkl @mail.sysu.edu.cn



332 2023, Vol.44, No.16 BERZE

XLy N

E[BE

FRER, TRIMED, PRI R, S, 50 DU U SE S 20 7 U 47T A ) ) 6 B JH A o T SR PR i £ v 22 B B Gl ic-ELIS A
LR D). & SR, 2023, 44(16): 331-339. DOI:10.7506/spkx 1002-6630-20220731-346.  http://www.spkx.net.cn
LIU Fengyin, SU Peiyun, LIN Haobiao, et al. Preparation of broad-spectrum polyclonal antibody and development of an

indirect competitive-enzyme linked immunosorbent assay for multi-residue detection of biphenyl tetrazolium sartans in
antihypertensive health foods[J]. Food Science, 2023, 44(16): 331-339. (in Chinese with English abstract) DOI:10.7506/

spkx1002-6630-20220731-346.  http://www.spkx.net.cn

WIHRZYAN—RPim s 249, K EFEHT
TRIT R OTERNE O A R L SR T 4
VR MR AR R PO RS, frE A R S
R DU MR, EEARRYIE, JERR. B
ﬂ@ WEVI, BEYHER, Ju IybiE ., &b A4

WIIHWERSE, KL, J5E EEAREMEE,
E&ﬁ?th? DI R VD IEAE . ORAZE £ A BB OR I S0
W R EEORIE T AR . RE (B2
BIAALE , DR AR IRINZS & . — Ak 1 AE
AR E 2, 1 S 2R R b AR I e IS 2K 24
Yy, T AR AE R Sfr i 2 i B B R R R (IR
'&mqwsﬁqh%ﬁMM£%ﬁﬁﬁmﬂwm (BJS 201710)
£ B (RO DU YD SRR 250, AN S T Rk
MRS, ARVEIR N PR S SRR 25 . T ARR TR NI 254
A7 AERUFEAS W o 5 A BT A R S o A W 4 45 )
L, 0T B AR R RAROK A 2 B

BEXSIRAR MY My b 02 25, [ AT F 3 20Tk
THX ARG E R, T AR KR
B B AL W A 25 R DAL B s T A I A R O
TE T B 2 A A 0 R0 R 2 TR i R R R I R
K R AS WU 7 vk 2 A ORE O 1 - ER BB T O
chromatography-tandem mass spectrometry, LC-MS/MS)
EV BB RS, ORI g VR A

(liquid

0}
OH
Hi

FhyhiH SRR

wz:%

i Je A

i

N?N

Vj D

bf. REUER, EAGERE G T T ERES, i
A S BR e BRIL, ST R R R A R A A )
AT 7779 T e s 288 R A £ v B 4 D S v 11 28 245
AN MBI -7 0 BE o FE T B SR - DA SRR e 1 S L ) B
P HTHOR BATHERG . R PR S, JCHaE T
I 37 0 A AR A B A S A PR T, DR Rt T
R BT U G L SR i, T
MR — PRSI [F I T A 2 R AR, AR pTiE R, SEH
Py AT SR A Y. HAG, B PAME LA G
TR DY Ry b 3H S 24 ) G B A U V2 A R
AW TCHE T G e o BRI DU R e b

KA IS, ﬁTAI?Emﬁ%ﬁﬂ%%Q,
il R S A, g 3 ) 5 A T K G 2 R R
¥l Cindirect competitive-enzyme linked immunosorbent
assay, ic-ELISA) V%, JfH T [ He S R e £ it vh B R 1Y
R YD I 2 251 22 TR B A, A 45 SRR T LC-MS/
MSVERIIE .

1 #He5HE:
1.1 MRS

ORfi 2 it U [ A ELIBR IR 5 SPFZR ME I 4T vt
ZRARME T REEALRA .

N/N N=
HN N 1\/1 N
T /i /\‘\;

WA L&t
sz o N=

Aybin Gy IH g

P18 FIDEAR P S i n s 2 AL 25 1 X

Fig.1  Chemical structures of eight biphenyl tetrazolium sartans
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