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A Novel Tetrabase-horseradish Peroxidase-H,O, Spectrophotometric
System and Its Application to Detection of Enzyme Activity
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Department of Chemistry, Nanjing University, Nanjing 210093)

Abstract A new spectrophotometric system of tetrabase [bis(4-dimethylaminophenyl)methane]-H,O,-
horseradish peroxidase (HRP) was developed for the detection of HRP activity, and the reaction mechanism
was discussed. The detection was based on the HRP catalyzing coloring reaction of tetrabase in pH 4.5 PBS
containing KI, which behaved maximum absorption at 462 nm. The absorbance was proportiona to the ac-
tivity of HRP. This new tetrabase reagent is soluble and more stable than 3,3',5,5-tetramethyl benzidine
(TMB), ausually used coloring reagent for ELISA in clinic, and could overcome the shortcomings of TMB.
Under optimal conditions, the linear range for HRP detection was 2X 10 °~2.5X 10"’ g/mL with the detec-
tion limit of 3X10 ' g/mL. This system could be used for the determination of HRP labeled horse
anti-human a-fetoprotein with satisfactory results. The new system is simple, rapid and sensitive, and has
good application prospect in clinic.

Keywords spectrophotometric enzyme-linked immunosorbent assay; horseradish peroxidase; hydrogen
peroxide; tetrabase; bis(4-dimethylaminophenyl)methane
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Figurel Absorption spectraof different solutions
(1) HO,+tetrabase+KI; (2) H,O,+tetrabase+KI+HRP (0.1 pg/mL); (3)
H,O,+tetrabase+KI +HRP (0.16 pg/mL)
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Figure2 Effect of pH of PBS

7 18 B A F RO FE AR N AR A 3 ) S B L, AR
10 mL ¥ HE7R SOV ) 0.002 mol/L 25 s i )3 B
F 9 80~120 pl. 4 H,0, % ¥(0.9 mmolsL ) ) F &
£ 12 mL L ERS, ORI &, $80R 0.20
ma/mL K1 ¥ 1 7E 40~60 pb JE A, e i
MR B, HAA HEEARTEAL., ACERTE 10
mL % A 100 L 0.002 mol/L =i, 1.2 mL 0.9



No. 15

PR A FR B S A e S S T A 2R B LA RS AR D0 e £ 1 1501

mmoleL * H,O, 1 50 uL 0.20 mg/mL KI.
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Figure4 Absorption spectraof different systems
(1) tetrabase+KI (1.0 pg/mL)+HRP (0.1 pg/mL); (2) tetrabase+H,0,+
HRP (0.1 pg/mL); (3) tetrabase+H,0,+HRP (0.1 pg/mL)+KI (1.0 ug/mL)

i A 2 SN PR HOR ARG, E HoOp R A/
(0.1 pg/mL) HRP #U5, Wet £k 7 462 nm 4k b s
— W, E UG 5 R A, HRP i1k Ho0, AL 2 I
M HEATAHRIE (R 4 #iZk 2). A 1.0 pg/mL 1 K1 %8
Joi, ORI, OGRS N 5.75 £ (Kl 4 ihZk
3), Kt 1" 25 T HO A ML S M. Bifi A S ST (]
OB N, AR BE ARG, RNVEEA. RINVIET
5min Ji&, RN, SRR H LA 602 nm 4t
(8 5 ih2k 1). S NEE4T 10 min I R EE A b 40, (I (4
¥ RIR A1), 75 602 nm Al 462 nm Ab# G s — Il
U (1] 5 2 2). Bl s s T (/) 384 0, 602 nim AR i Uée
P59, 462 nm ARSI RS g, S NVEAT 15 min B4 5E
A7 QT M H R 462 nm AR I (] 5 il
3), gty 227 40 “CHI RN )2 M Ze—3,
IR (s AR E (O EE T RS E 1 h BLE), R

R INAILE 15 min J& O 58448 1= 4.
1.2 4
3
3 0.8 -
g
E
2z
<
0.4
0.0
T T T T
300 400 500 600
Wavelength/nm

Bl 5 ZF)i-HyOp HRP-KI FE AN [r] S W I ] (R O
Figure 5 Absorption spectra of tetrabase-H,O,-HRP-KI at dif-
ferent reaction times: (1) 5 min; (2) 10 min; (3) 15 min
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Figure6 Absorption spectraof different systems
(1) 20 pumolsL ™! TMB-0.108 mmolsL * H,0,-0.15 pgemL * HRP; (2) 20
umolsL ! Tetrabase-0.108 mmolsL * H;0,-1.0 pgemL ™ * KI-0.15 pgemL *
HRP
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Tablel The stability of tetrabase

Day 1 5 10 20 40 60 80 90

AA 100 099 098 098 0.97 097 096 0.95
AAAA; 100 099 099 0.99 098 098 0.97 097
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