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Abstract

A mixed-complex of La(Phth)(phetf) was synthesized. Resonance light-scattering characteristics of interaction between La(Ph#h)(phen)
with bovine serum albumin (BSA) were studied. When BSA was added, aggregation of La(Pht¥{jametije molecular surface of bovine
serum albumin occurred in the pH 5.5-6.3, resulted in an enhanced resonance light-scattering (RLS) peak at 360 nm. The intensity of resonan
light-scattering was found to be proportional to the concentration of BSA.
© 2005 Elsevier B.V. All rights reserved.
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The nature and dynamics of binding small molecules tol. Experimental
biopolymers represents an area of active investigdfipnThe
development of novel methods and new technique of proteid-/- Apparatus
determination is very important in both clinical and labora-

tory tests. Kinds of methods have been established to determirllgi;(rehre( 3?2?lexcvﬁ?ﬁa)syﬂt,ﬁsezggavxgz I? rﬁatsszalr?r? Zag:tfﬂ rCn
the content of proteins in samplEs-5]. The resonance light- gs, ) g gsp

. . ) and the intensity of resonance light scattering were measured
scattering technique, using a common spectrofluorometer, has .
o . with a Shimadzu RF-540 spectrofluorometer (Kyoto, Japan). A
been developed as a sensitive instrumental analysis methodw . . ) .
o L : ; H-2 vortex mixer (Huxi Instrumental Co., Shanghai, China)
the application of determination of microamounts of biomachro- . .
. X .~ was used to blend the solution, and a PHB-4 pH meter (Leici
molecurlerg6,7] recently. Resonance light-scattering technique L
. Instrumental Co., Shanghai, China) was used to measure the pH
was based on the fact that the aggregation of dye chromophore :
) . L value of the solution.
on the biological macromolecule can give rise to strong RLS,
Ma et al.[8-10] There is a linear relationship between the ; 5 geggents
enhanced intensity and the concentration of bovine serum
albumin. All reagents for synthesis were of analytical-reagent grade,
On the other hand, it has been reported that mixed commade in China.
plexes of lanthanide series ions with phen and bpy were found The working solution of La(Phth)(phef)was 1.1x 10~3
to have antibacterial activitjl1,12] The complexes of lan- molL™.
thanide series ions witle-phthalic acid (Phth) were found The stock solution of BSA was prepared by dissolving com-
to have fluorescencfl3]. Therefore, La(Phth)(phetf) was  mercially purchased calf thymus BSA (Beijing Shuangxuan
synthesized and resonance light-scattering technique with thgological culture medium plant, China) in doubly distilled water
mixed-complex La(Phth)(phet)for protein determinationwas at 0—4°C. The working solution of the bovine serum albumin
experimented. was 1.05g L2
Tris—HCI solution was used to control the acidity, while
0.1 mol =1 NaCl was used to adjust the ionic strength of the
* Corresponding author. aqueous solutions.

E-mail address: waitingll@yahoo.com (L. Li). Doubly distilled water was used throughout.
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1.3. Synthesis of the complex 55
A certain Larrous sulfate (1) was dissolved in some anhy- 207 f
drous ethanol, and equimolar phen with La@ks added, then 45
stirring to dissolve phen. Ten minutes later, equimolar Phthwas =~ > ]
added, stirring for 1 h, allowed to stand for 12 h. The product g
was isolated by filtration and vacuum dried, then the deepred £ °° ]
powder crystal could be got. 0 30 A
T ]
25 1
1.4. Standard procedure 20 |
) . ) . 3 b ‘_‘_____/—\____,__—__
Appropriate working solution of bovine serum albumin and 15 T T . T ‘
0.2 mL of La(Phth)(pher) solution, 0.4 mL Tris—HCI solution e 50 e 50 —
were added to a 10 mL volumetric flask. The mixture was diluted pH

with water to 10 mL, and vortexed. Five minutes later, all theFig. 2. Effect of pH on the intensity of RLS: (1) La(Phth)(pH&n)
absorption and RLS measurements were obtained against t§@x 105molL-%; (2) La(Phth)(phe: 3.6x 10°molL~L; BSA:
blank treated in the same way without bovine serum albumin. 33.6mg L.

The RLS spectrum was obtained by scanning simultaneously
the excitation and emission monochromator of the RF-540 spe¢.2. Effect of pH
trofluorometer through the wavelength range 300—600 nm with
Ax=0nm. The RLS intensity was measured at the maximum ysing Tris—HCI solution to control the acidity according to

wavelength 360 nm. the procedure, the intensity of RLS in different acidity was deter-
mined.Fig. 2showed that the RLS intensity changed a little with

2. Results and discussion different acidity. However, the RLS intensity enhanced much
when BSA was added. The optimal pH value seemed to relate

2.1. Spectral characteristics to the isoelectric point of proteifi5]. The isoelectric point of

many proteins was nearly at 5, then when pH value was higher

Fig. 1 was obtained according to the standard procedurehan 5.0, BSA was present with the form of anion, electrostatic
Fig. 1showed that La(Phth)(pheff)nearly had no RLS peaks at attraction occurred between BSA and La(Phth)(phienyhich
400 and 360 nm. When BSA was added, enhanced RLS peakgengthened the extend of aggregation. It can be seen that the
could be observed at 400 and 360 nm, which mainly resulteghaximum RLS intensity is obtained in the pH range 5.5-6.3,
from the aggregation of La(Phth)(phéhpn the molecular sur-  and the most maximum is in the pH 6.3, so pH 6.3 was chosen
face of bovine serum album[ﬂ]4] The extenttowhich a particle for the assay and the Optimum volume of the buffer is 0.4 mL.
absorbs and scatters light depends on its size, shape, and index
of refraction relative to the surrounding medium, and the scaté 3. Effect of ionic strength
tering due to each sphere is proportional to the square of the ™ &
volume, so the amount of scattering is directly proportional to A 0.1mol L~ NaCl solution was used to adjust the ionic

the volume of each sphere. Thus, the larger the aggregating, ”%?rength of the system, thefig. 3 was obtained. It could be
greater the scattering. '
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Fig. 1. Resonance light-scanning of La(phen)(PH#BSA system.
La(phen)(Phtt¥*: 3.6x 10->molL~1; BSA: (1) 0.000mgL?; (2) 0.0336  Fig. 3. Effect of electrolyte on the intensity of RLS. La(Phth)(piR&n)
gL=1;(3)0.0672gL?; pH 6.32. 3.6x 105 molL~%; BSA: 33.6 mg-1; pH 6.32.
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Table 1 Table 2
Effect of concentration of La(Phth)(phénpn the linear relationship Interferences of foreign substances
Concentration of Linear regression Linearrange  Correlation No Foreign Concentration Change of
La(Phth)(pherd equation (mgL~1) coefficient substances (mgL~1) AlrLs (%)
mol L1
( ) 1 zre* 0.5 0.3
1.8x 1075 1=1.2674+8.56 8.6-34.4 0.9995 2 cuwt 6.4 5.2
4.2%10°° 1=0.9977+16.26  4.3-34.4 0.9990 3 K* 160 3.6
6.7x 10°° [1=0.9708+11.96 2.9-51.6 0.9996 4 B&* 160 0.6
9.1x10°° [=1.2871+12.3C  0.12-67.2 0.9998 5 Fet 10.2 -5.6
6 As>* 2.6 4.7
7 crt 16 -1.6
. . . . 8 P+ 12.8 2.5
seen that RLS intensity of La(Phth)(ph&hghanged little with 9 S+ 160 59
ionic strength, while BSA was added, the system was scarcelyo Hg 3.2 —-6.5
affected when ionic strength was lower than 0.05 mollBut 11 Glucose 123 -6.5
with the increase of ionic strength, the RLS intensity decreaset? glyein 16 —20
a lot. Therefore, the system can only be allowed at low ioni 13 L-cysteine 04 —23
: ' Yy y Cq PIF* 12.8 25
strength.
. 34 Table 3
2.4. Effect of concentration of La(Phth)(phen) Determination result of synthetic samples
The experiment showed that the enhanced intensity of RL§amIOIe (rignl_c_elr)]trat'on Foreign substances ( mzol_u_q()j (F;/(z)c overy
took on an excellent linear relationship when the concen-
Zrtt, B&t, PPt 17.3 103.3

tration of BSA was lower than 50.4mgt and concentra- BSA 1638 ;
tion of La(Phth)(pher) was in the range of 1.8105 to  £oA 12'2 ghggg'n_c steine 117621 1%25'3;3
9.1x 10 °molL~1. The effect of different concentration of : i ' :
La(Phth)(pherd* on the linear relationship in the range was 0.1mgL™" Zn®*, 5SmgL~! Ba**, 1mgL~" PK’*, 8mgL' K*, 1mgL™*
displayed inTable 1 It is clear that when the concentration 9/¥ein 5mgL™ Glucose, 0.1 mgt! L-cysteine.

of La(Phth)(pher)" was 9.1x 10~°mol L1, the linear range
was widest, and the correlation coefficient of the similar linea
regression equation was the best. Then@1D° mol L1 was
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