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Abstract: A determination method of aromatic amino acids such as trytophan (Trp), tyrosine (Tyr), and
phenylalanine (Phe) using luminol-H,O,-Cu(Il) system has been presented. In the presence of an aromatic amino
acid, the enhanced chemiluminescence (CL) intensity of luminol-H,O,-Cu(Il) system was obtained by forming
a complex between Cu(Il) and the amino acid. Based on the above phenomenon, a sensitive and fast
determination of three aromatic amino acids was performed using the CL method in batch-type detection system.
To optimize determination conditions, the kinetic influence of an aromatic amino acid on the luminol-H,O,-
Cu(Il) system and the effects of H,O, and Cu(1l) concentration, pH, and buffers were investigated. Under the
optimized conditions, the calibration curve was linear over the range from 1.0 x 107 to 2.0 x 10 M for Trp,
1.0 x 107 to 2.0 x 10> M for Try, and 2.0 x 10 to 2.0 x 10 M for Phe, respectively. In this range, reproducibility
(RSD, n=4) of Trp, Try, and Phe were 3.21%, 2.64%, and 2.48%, respectively. The limit of detection (3c/
s) was calculated to be 6.8 x 107 M for Trp, 5.7 x 107 M for Try, and 9.6 x 10”7 M for Phe.

2 o Luminol-H0x-Cu(ll) A2=51S o] 88 SHoha e Abgste] Waks ool EYER,
o4 5 STl BUAE A5 A S5l WS oll(=SHED, Bol2Al, o)

2 luminol-H,0,-Cu(ll) A2=910] 74508 ) ofmlidbo] EAI8H) b muc) shopagAlZ17h B
_7} sl dAhe Bl on, o]gdt S o] 8t 7t HEE ofn|iAbS AR 31T}, uigkE
shujieate] HHEA 2GS ZAF] 15k, Cu(ll) ol Zuje] ol FulEs spslrae] St
Furgel] vIXE ofueale] NSEEEA G FABAL IS4G Cu) 019 FE 1)

m

JN

an
pHSt 5§90l G A TolE SNy A2de] HH B2 Sl £ T
= ofuieal FFRHL S5 A AYFHIA AUYo) HYIE FE WAL 2% EYEDL

% Corresponding author

Phone :

+82-(0)53-950-5338, (0)53-950-7869 Fax : +82-(0)53-950-6330, (0)53-950-7879

E-mail : shlee@knu.ac.kr, youngkim@knu.ac.kr

-171 -



172 Kyung Min Kim, Young Ho Kim and Sang Hak Lee
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Fig. 1. Different catalytic effect of each catalyst on luminol-
H,0, CL reaction. Conditions: [luminol], 4 x 10 M;
[H20,], 2 x 107 M; [Trp], 2 x 107> M; [catalyst*],
2 x 107 M; pH, 12.8; Aey, 430 nm.
*Except AgNPs
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Fig. 2. CL intensity as a function of time (a) with Trp and
(b) without Trp: Conditions: [luminol], 4 x 10 M
[H05], 2 x 107 M; [Cu™], 1 x 107 M; [Tipl, 2 x 107
M; pH 12.8; Aem, 430 nm.
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Fig. 3. UV-Vis spectra of (a) Trp, (b) Cu(ll) and (c) Cu(1)-
Trp complexes. Conditions: [Cu?'], 3.3 x 107 M;
[Trpl, 1.7 x 107 M.
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Table 1. The effect of reagents injection procedure on CL intensity®
Blank Sample
# Mixing order
CL intensity RSD®, % CL intensity RSD®, %

1 Analyte®~-Cu(Il)-buffer-luminol-H,O, 4471 3.65 7021 3.54

2 Analyte’~Cu(Il)-bufter-H,O»-luminol 2460 2.13 2515 2.56

3 Buffer-Cu(Il)-analyte®-luminol-H,O, 4238 423 5677 3.76

Conditions: [luminol], 4 x 107 M; [H,05], 2 x 107 M; [Cu®*], 2 x 10 M; [Tip], 2 x 107 M; pH, 12.8.

"Relative standard deviation of four measurements.
CTryptophan used as an analyte.
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Fig. 4. Effect of pH on CL intensity of the system. Conditions:
[luminol], 4 x 107* M; [H,0,], 2 x 107 M; [Cu*'],
1 x 107 M; [amino acids], 2 x 10~ M.
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Fig. 5. Effect of buffer solution on CL intensity of the system.
Conditions: [luminol], 4 x 10 M; [H,0,], 2 x 107
M; [Cu*'], 1 x 10° M; [Trp], 2 x 10° M; pH 11.
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Fig. 6. Effect of H,O, concentration on CL intensity of the

system. Conditions: [luminol], 4 x 10~ M; [Cu®'],
1 x 10 M; [amino acids], 2 x 10° M; pH 11.
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Fig. 7. Effect of Cu(Il) concentration on CL intensity of the
system. Conditions: [luminol], 4 x 10 M; [H,0,],
2 x 10* M; [amino acids], 2 x 10° M; pH 11.
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Table 2. The results of quantitative analysis of three aromatic amino acids®

Trp Tyr Phe
Dynamic range, pM 1~20 1~20 2~20
Detection limit, pM 0.68 0.57 0.96
Precision (RSDY), % 331 2.64 2.48
Correlation coefficient (R) 0.988 0.980 0.963

Calibration equation

y =105.7x° + 3120

y = 228.4x + 2794 y = 178.8x + 2790

Conditions: [luminol], 4 x 107 M; [H,0,], 2 x 107 M; [Cu**], 1 x 10~ M; pH 11.

PRelative standard deviation of four measurements.
“Unit: pM.
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