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Effects of enzyme immunoassay reaction condition optimization on the sensitivity
of antibody detection for hand, foot and mouth disease
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[ Abstract] Objective To examine whether optimization of enzyme immunoassay reaction conditions improves the sensitivity
of antibody detection for hand, foot and mouth disease (HFMD). Methods Serum samples from 100 patients with HFMD confirmed
by nucleic acid testing from May 2022 to May 2025 were selected. Reaction time, incubation temperature, enzyme concentration, and
antibody dilution were optimized by a single-factor gradient approach. Standard curves were established under different conditions,
and assay sensitivity, specificity, linearity, and repeatability were evaluated. Results Assay performance differed significantly across
reaction conditions (all P<<0.05). The best results were obtained with a reaction time of 45 min, an incubation temperature of 37 C,
an enzyme concentration of 0.5 pg/mL, and an antibody dilution of 1:2000. Under these conditions, sensitivity reached 89.50% and
specificity reached 92.00%. The standard curve showed excellent linearity (R*> =0.995), background signal was reduced, and
repeatability was acceptable (RSD<<3%). Conclusion Optimization of key reaction parameters improved the analytical performance
of the enzyme immunoassay for HFMD antibody detection, particularly in terms of sensitivity, specificity, linearity, and stability.
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R1 BEERER

FEARFAE 1% (n) A (%)
PSSR 100 100
FkE 56 56
4tk 44 44
EV71 60 60
CA16 40 40

22 RUREFHTHREEMERE
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SN [R] R ASAE TR - BURSS &l 3 e (5
SRR . RN, ROWESAIAA 15 min ZEK
Z 45 min I, KRB RRE R R EIHE
R 45 min JEREA TR, 25 HAGIHHFE (Y
P<0.05) W# 2.

%2 RERMEENREENERETE (%)

SRR E]

20 51 (min) REUE (95%CI) FESEE (95%CT) SNR
1 15 83.0 (76.5~93.2)  90.0 (86.3~964) 153
2 30 85.0 (78.1~90.6) 91.2 (76.3~95.6) 28.9
3 45 88.0 (69.8~98.3) 91.5 (80.5~99.3) 453
4 60 89.5 (70.5~99.5) 913 (76.5~95.6) 475
F - 6.215 5.702
p - 0.004 0.006

H: 95%CI Jg 95%EEIX [al; SNR A{EMEL.
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#3 AERMBENREENSRET (%)

2153

JONHREE (C)  REE (95%CI)

FESEREE (95%CT)

SNR

1 20
2 30
3 37
4 45
F -
P -

80.0 (78.3~91.2)
83.5 (80.7~99.4)
89.0 (77.9~932)
87.0 (80.6~95.8)

88.0 (79.9~98.5)
89.5(76.5~96.3)
92.0 ( 86.5~96.1)
91.0 (77.6~98.6)

5.117
0.009

4.895
0.011

13.6
29.5
50.1
55.8

e 95%CI K 95%EAFIX[A]; SNR M EMEE

223 REREEEDE
0.5 pg/ml NEAERBRE, AT, REUE
SRR i 2 T AL (38 P<0.05). W& 4.

R4 ARBRENRBEFRESL (%)

s

2157 REE (95%CI) 7 (95%CI) SNR
(pg/ml)

1 0.1 83.0 (76.8~90.8)  89.0 (78.6~90.8) 18.5
2 0.2 85.0 (77.5~88.5) 90.5 (80.5~98.3) 227
3 0.5 89.0 (80.6~98.3) 92.0 (70.6~97.5) 36.9
4 1 87.0 (79.7~89.6)  91.2 (86.3~98.4) 40.1
F - 4.893 4562
p - 0.011 0.014

e 95%CI K 95%EAFIX[A]; SNR M EMEE
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FRREAEECH 1 1 2000 BFREIN SNR e, REUE
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2151 (;%ggi) (?ﬁ/ﬁi ) RS (95%CI)  SNR
1 1:1000 85.5 (75.9~92.6) 90.5 (83.2~964) 20.6
2 1:2000 88.5 (69.9~96.8) 92.0 (88.3~956) 28.9
3 1:4000 86.0 (77.9~903) 91.5 (79.9~93.6) 33.1
4 1:8000 84.0 (762~90.1) 90.0 (88.5~97.6) 45.7
F - 5.842 5.334
P - 0.007 0.010

e 95%CI K 95%EAFIX[A]; SNR M EMEE

AT B AR R 0] L, SOBEE ] 45 min., i
¥ 37 °C. BEHKIE 0.5 pg/ml iAW 1 : 2000 i,
o R R S B AR L AARR AR . W3R 6.,

xo MUATMSHUEHRMGTIRERRE-0D450 XHR*E

Fife ik Rt Pef)s

JZ£(AU/ml) 0D450-1 0D450-2 0D450-3 0D450-1 0D450-2 0D450-3

0 TEX

(Ez])ﬁ ¥ 0.082 0.079 0.085 0.041 0.039 0.043

1 0.156 0.149 0.161 0.213 0.208 0.219
2 0.278 0.265 0.286 0.396 0.382 0.401
4 0.472 0.455 0.488 0.685 0.664 0.702
8 0.731 0.705 0.754 1.021 0.998 1.045
16 0.981 0.952 1.008 1.324 1.295 1.362
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B (JONIEE] 45 min, JJE 37 C.
W 0.5 pg/ml, UMK 1:2000 ) T AIFRE R
B EERE] 0.995, FHAICAE N A 7k R0 R dr
FIHER RGP E. LR 7. K 1.

x7 STEEBHATHNEHREZBIAE
JERIEY T 2 EARZR7ES

SRR E]

2

(min) () (ugml)  (FRfgO O
15 20 0.1 1 : 1000 0.961
15 20 0.1 1 : 2000 0.966
15 30 0.2 1 : 2000 0.972
15 37 0.5 1 : 2000 0.977
30 30 0.5 1 : 1000 0.982
30 37 0.5 1 : 2000 0.987
30 37 0.5 1 : 4000 0.989
45 30 0.5 1 : 1000 0.991
45 37 0.5 1 : 2000 0.995
45 45 0.5 1 : 2000 0.992
60 37 0.5 1 : 2000 0.994

05 % Data points

—— Fit line (R’=0.995)
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