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Ja’ " -CTMAB-
* 1 1 2
" 277160)
X 250014)
(La’*) - (CU) - ( CTMAB) - .
. ( HMTA) -HCl (pH5.80)  1.00 x 107 mol/
L CTMAB 2.00 x 10 *mol /I, La’* 1.40 x10™* mol /L.
La** CU o fs-
DNA ctDNA yRNA 7. 00 x 107 ~ 10. 00 mg/L 4. 00 x 107*
10.00 mg/L  7.00 x10~* ~10.00 mg/L; 0.17 0.02  0.14 pg/L.
DNA
PO}~ CU
1
( 1 2~4 56 7 )
89
10
( Curcumin CU)
112 e l'., l'!’ = .-"".““I
B pH =5.80
( HMTA) -HCl ( CTMAB)
La’* CU o
2
2.1
F-4600 ( ) ; UV=2401PC ( )
pHS3C ( ) o
0.1 ¢g/L ( yRNA uv Ango I Asgo =2. 1)
yRNA 0.0100 ¢ 0.05 mol/L NaCl 100 mL 0.05 mol/L
NaCl o o
( fsDNA) ( ¢tDNA)
201106629 ;20110824
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0.1 ¢g/L yRNA,
1.00 mmol /L (CU) : 0.0368 g
100 mL o
1.00 x 10 *mol /L La’* : 0.1629 g La,0,( 99.99%
) HCI (1: 1) 100 mL
o o 0~4<C o
HMTA :0.15 mol /L. 0.50 mol/L. HCI pH
1.00 x 10 *mol /L. ( CTMAB) : 0.9113 g CTMAB
250 mL o o
2.2
10 mL 1.00 mL. HMTA-HCI (pH 5.80) .0.20 mL 1.00 mmol/L
N .1.40 mL 1.00 mmol /L La’* +1.00 mL 0.01 mol/L CTMAB
15 min Ao/ Ay =416 nm /499 nm
(AL=I-1)) I, I ( 10 nm) .

3.1
1 530 nm La’* CTMAB
o CU-La’* -CTMAB
499 nm. CULa’* CTMAB . fsDNA
416 nm 499 nm o

1007 1001

80} 80

60 + 60

40 40

W/
3N SE

20| 300 400 s00 20k
Wavelength/mnm

340 360 380 400 420 440 460 450 480 510 540 570 600 630
Wavelength (nm) Wavelength (nm)

1 (a (A =499 nm) b (A, =416 nm))

Fig. 1 Excitation spectra (a) ( A,, =499 nm) and emission spectra (b) ( A, =416 nm)
1. Curcumin ( CU) -CTMAB-fsDNA; 2. CU-La’* -CTMAB-fsDNA; 3. CU-CTMAB; 4. CU4dLa’* -CTMAB; 5. CU-
fsDNA; 6. CULa** 4sDNA; 7. CUda’*; 8. CU. pH 5.80; fsDNA: 2 mg/L; CU: 2.00 x 10 ~>mol/L; CTMAB:
1.00 x 10 mol/L; La’*: 1.40 x 10 ~* mol/L.
3.2
pH 2 pH =5.80 0
pH =5.80 HMTA-HCl Tris-HCl BR Na,HPO,- KH, PO, -
NaOH - 100 66.5 80.7 73.9 61.0 84.4.
HMTA-HCI 0 1.00 ml. HMTA-HCI o

3.3

La3+ Sm3+ Dy?+ Y3+ Gd3+ La3+ .



20 40
La’* . 100~ 4 g
1 80—
Table 1  Effects of metal ions on the enhancement fluorescence
intensity 601
Metal ions  La®* Sm?* Dy** Y3 Gd** Without ei 40r
Al 100 54.84 45.16 63.23 32.90 34.98 20F
U 8
La’ 3
3+ M0 | 1 I I 1 I " I |
° La 140 mmol /L 3.5 40 45 50 55 60 65 7.0 7.5 80
s pH
3.4 N o) pH
4 Fig.2 Effect of pH on fluorescence intensity
CU 2.00 x 10 mol/L CU: 2.00 x 10 mol /L; La®*: 1.40 x 10 ~*mol/L; CTMAB:

n i i i i i
0.0 0.5 1.0 1.5 2.0 2.5
), (107 mol/L)
3 La’t

Fig.3 Effect of concentration of La’* on fluorescence
intensity

CU: 2.00 x 10 “>mol/L; CTMAB: 1.00 x 10 ~* mol/L; pH =5.
80 hexamethylenetetramine( HMTA) HCIL; fsDNA: 2 mg/L.

CTMAB

2

Table 2 Effect of surfactants on fluorescence intensity
Surfactants CTMAB  SDBS SDS CPB OP
Al; 100 27.2 24.4 26.1

34.4

CTMAB 5
o CTMAB 1.00 mmol/L
o 1. 00 mmol/L
CTMAB o
2 h

1.00 x 10 =% mol/L; fsDNA: 2 mg/L.

1001
80F
60F
= a0}
20f
0F
0 2 A 6 8 10
Co (107 mol/L)
4 CU
Fig.4 Effect of concentration of CU on fluorescence
intensity
La’*: 1.40 x 10 “*mol /L; CTMAB: 1.00 x 10 > mol/L; pH =

5.80 HMTA-HCI; fsDNA: 2 mg/L.

100
80+
60+
= 40t
20
0
0.0 0.5 1.0 1.5 2.0 25
Ceyan( 107 mol/L)
5 CTMAB
Fig.5 Effect of concentration of CTMAB on fluorescence
intensity
La®*: 1.40 x10 ~* mol/L; CU: 2.00 x 10~ mol/L; pH =5.80

HMTA-HCI; fsDNA: 2 mg/L.
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3.5
fsDNA 0.01 mg/L N N
3 BSA  L-
3
Table 3 Interference from foreign substances
Foreign Concentration Al; Foreign Concentration Al Foreign Concentration Al;
substances (10 =7 mol /L) (%) substances (10 -7 mol/L) (%) substances (107 mol/L) (%)
NH,; CI- 10 -4.6 K* NOjy 10 -3.7 Glucose 10 +3.1
Ca® CI” 20 -2.2 a-Leucine 10 -1.4 Sucrose 10 -5.0
Fe’* 803 20 +3.8 L-a— Alacine 10 +1.8 Fructose 20 -1.0
Mn?*  SO3" 20 -2.4 L-Arginine 20 -5.0 BSAa 5 -4.6
K* Cl- 10 -5.0 a-Proline 20 —2.7 || Adenosine diphosphate 10 -5.0
Zn’* Cl- 10 +1.7 L-Trptophane 0.02 -4.2 Uridine triphosphate 5 -3.7
Na*® 805~ 40 -4.6 L-Asparagine 2 -3.2 || Disodium 5°-guanylate 10 -4.1
Cu?t Cl- 20 +1.1 ||L-Glutamic acid 4 +1.2 Ribose 5 4.9

Conditions: pH =5.80; HMTA: CU: 2.00 x 10 > mol/L; CTAB: 1.00 x 10~ mol/L; La*:

mg/L.
3.6

11~17

4
Table 4  Analytical parameters of this method

1.40 x 10 ™ mol/L; fsDNA: 1.00 x 102

. . Linear range
Nucleic acids °

Regression equation

. . - Detection limi
Correlation coefficient etection it

(mg/L) (pg/L)
fsDNA 7.00 x 10 ~* ~10.00 Al =116.9C +65.21 0.9983 0.17
yRNA 7.00 x 10 ~* ~10.00 Al;=177.1C +121.5 0.9989 0.02
¢tDNA 4.00 x 10 ~* ~10.00 Al; =71.97C +72.50 0.9989 0.14
3.7
RNA o

33.1 g/L(RSD =2.2% n =5)
32.5 g/L(RSD =2.2% n=5) .

o

3.8
3.8.1
. ( RLS) 6
. La'* fsDNA CTMAB CU
La’* -CUCT-
MAB-sDNA
4
La** -CU-CTMAB-sDNA .
2 2 1

.I'II (%)

350 300 350 400 450 500 550 600 650
Wavelength/mm

6
Fig.6 Resonance light scattering spectra
1. La’* -CUCTMAB4sDNA; 2. La’*-CU-CTMAB-ctDNA;
3. La’* CU-CTMAB—+RNA; 4. La’>* -CU4sDNA; 5. La’* CU-
CTMAB; 6. La** -CU; 7. CU-CTMAB-sDNA; 8. CU-sDNA; 9.
Cu.

1 B-
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La** La’* CU . La**CU 1
: 1, CU La’* 1: 1 .
3.8.2 . 3
DNA X 1001 .
DNA .
80
18
= 60+
7 o NaCl
: NaCl 4ol
0.5 mol/L : ) . . . . . .
0 0.1 0.2 0.3 0.4 0.5 0.6
° Cyer(mol/L)

La’*CU  {sDNA

. NaCl Na®  DNA 7

Fig.7 Effect of salt concentration on fluorescence intensity

PO;" La’* -
pH =5.80; CU: 2.00 x 10 > mol/L; La®*: 1.40 x 10 ~*mol /L;
CU fsDNA CTMAB: 1.00 x10 =% mol/L; fsDNA: 2 mg/L.
DNA DNA La’ " -CU-sDNA R
7 NaCl 0.01 ~0.5 mol/L
. NaCl( >0.5 mol/L) La’* CUAsDNA
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Fluorescence Enhancement of Lanthenum-Curcumin-
Cetyltrimethylammonium Bromide-Nucleic Acid
System for Determination of Nucleic Acids

WANG Feng'' HUANG Wei' TANG Bo’
"( Department of Chemistry Zaozhuang University ~Zaozhuang 277160)
*( College of Chemistry Chemical Engineering and Materials Science
Shandong Normal University Jinan 250014)

Abstract Curcumin ( CU) is an extremely rare natural diketones antioxidant used as anti-inflammatory and
anticarcinogenic agents. A new fluorimetric method for the determination of nucleic acid was developed based
on the enhanced fluorescence system La’* -curcumin( CU) — cetyltrimethylammonium bromide ( CTMAB) —nu—
cleic acid. In this system in hexamethylene-tetramine-HCl buffer ( pH =5.80) 1.00 x 10~ mol/L CT-
MAB 2.00 x10 mol/L CU 1.40 x10 * mol/L La’* nucleic acids can enhanced the fluorescence intensi—
ty of La’* —=CU-CTMAB and the enhanced intensities are quantitatively in proportion to the concentrations of
nucleic acids in the range of 7.00 x 10 ™ = 10. 00 mg/L for fsDNA 4.00 x 10™* = 10. 00 mg/L for ctDNA
and 7.00 x 10 ™* = 10. 00 mg/L for yRNA with corresponding detection limits ( S/N =3) of 0.17 0.02 0.

14 ug/L. A comparison between the proposed method and other analysis methods for nucleic acids was made.

The results show that this method has a relatively wide linear range and high sensitivity. Study on reaction
mechanism reveals that the phosphate group of nucleic acid can bind with CU through electrostatic attraction
and meanwhile CU can interact with nucleic acid in the mode of groove binding. Such binding force changes
the hydrophobic microenvironment of fluorescence probe decrease the nonradioactive energy loses of the sys—
tem and enhance its fluorescence intensity.

Keywords Curcumin; Lanthanum; Nucleic acid; Cetyltrimethylammonium bromide; Fluorescence
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