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Determination of ATPUsing Second-order Scattering Method
Based on Binuclear Uranyl Complex

XTAO Xi-lin, JIANG Min, XU Li, WANG Jiao, LIAO Li-fu, HE Shu-qian
(School of Chemistry and Chemical Engineering, University of South China,Hengyang, Hunan 421001, China)

Abstract ; This paper has established a new method for the direct determination of ATP in
solution without separation by the second-order scattering ( SOS) method.A dipolar biden-
tate ligand of isophthalaldehyde-tetrapyrrole ( IPTP) was synthesized by the reaction of
isophthalaldehyde and pyrrole.The ligand was mixed with uranyl to form binuclear uranyl
complex ( BUIPTP) ,then BUIPTP complexes reacted with ATP to form BUIPTP-ATP.The
influence factors, the best reaction conditions,and the spectral characteristics of BUIPTP-
ATP system were studied.Under the optimum conditions , the linear range between the sec-
ond-order scattering intensity and the concentration of ATP was 2.5~500 nmol/L with the
detection limit of 0.75 nmol/L.The method was successfully applied to the determination of
ATP in real samples.
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Fig.1 The reaction of ATP with BUIPTP and the illustrated procedure of ATP detection
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Fig.2 The second-order scattering of ATP and
BUIPTP system
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Fig.3 Effect of pH on the second-order scattering
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Fig.4 Effect of reaction time on the second-

order scattering
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Fig.5 Calibration curve for the determination of ATP
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Table 1 The impact of coexisting substances

WY WE ¢/ (mol - L") AL/ %
HEWE 5.00x107* 4.2
HEbE 1.00x107* -3.6
i3 2.00x107° 2.7
TER 1.80x107° 1.9
FLAH 1.00x107° 0.9
Wik 2.00x107° 3.2

2.8 KEREFSAIKT

el A2 6T 52 B 3 59 245 70 B R g ATP A
2 T ATP AT TN R ZE IR OK
Tk ATP VRS B4 38 VR L ATP 24 1 it
B A, A AT K S HG AR B — 2 2 1 R A e
TRZERK T R 2 T e B He B L b S 2P BR
SR REIG RE R TP i ATP HEATINSE . T 1AL 1%
D7 WS R ] S AR SR HEAT T b i vk B
() ATP [BIe S5, 26 2w 0, B 5 S A7 0 5E 1
RSD KT 2.5% , [FICHAE 99.0% ~ 101.0% 15 [l
W(n=6). 258 %M IZMF5E 20T LS TN T
SEFRAE & ATP BRI, I H LA B A [l
.

x2 ZEESDH(n=6)
Table 2 Analysis of real samples(n=6)

FE il
1 ZH 2 FERILOER 2
S/ (nmol + L") 0.193  0.204 0.216  0.179
RSD/% 2,300 1.900 2.200 2.400
fIAR/(nmol - L")  0.200 0.200 0.200 0.200
K4/ (nmol - L™')  0.395 0.403 0.417  0.377

B %/ % 101.0  99.5 100.5  99.0
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