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The interaction between imidazolinyl-quaternary-ammonium-salt
and fsDNA and its analytical applications using resonance
light scattering spectroscopy
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Abstract; Two imidazolinyl-quaternary-ammonium-salt M, and M, were synthesised using naphthenic acid,
diethylene triamine (or triethylene tetramine) , and diethyl sulfate. The interaction between fsDNA respectively
with M, and M, , enhanced the intensities of resonance light scattering (RLS) significantly in Britton- Robinson
buffer solution of the pH 2. 36 for M, and 3.78 for M,. Also, it was studied the effect factors on the reaction
between imidazolinyl-quaternary-ammonium-salt and fsDNA. Under the optimum conditions, the enhanced
intensities of RLS had good linear relationship with the concentration of fsDNA. Thus, a new RLS method for
determination of fsDNA was established. The method has the properties of high sensitivity, simple operation,
good accuracy and the wide range of linear. It can be used to the determination of fsDNA contain in the
synthesized samples with the result of satisfying.
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mol/L,2 ~6 {KIK A 1 + cpns0-03 mg/L, 1 + cppns
0.5 mg/L,1 + ¢ pna 1.0 mg/L,1 + ¢ pyal.5 mg/L
L+ cpnn2.0 mg/L. &5 1 AR + M,
4.0x107° mol/L,2 ~6 KK K 1 + cx,0. 01 mg/
L,1+ ¢pna0.5 mg/L,1 + ¢ pnal- 0 mg/L,1 + cipna
1.5 mg/L Fl 1 + ¢, pna2.0 mg/L.
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5, B RIS I 73 S| 7 388 nm F1 398 nm 4b. A
4 FNES iR AT LLAE 1, RLS 58 B 1 3 0 6 bl
fsDNA ¥ BE i3 K K.
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WA 4.0 x107° mol/L.
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10 mg/L (%) fsDNA | 2048 27 vhis W i 1, 45 2R 5%

B, M, AR 22 s O &2 1 L A1 M, DAY
Zem SO 1.5 mL B4R AR
3) AFY o XA R B 52 )
e AT, B SDNA B ik B R
1.0 mg/L, X8 UL BH 25— 0 i %6 0 55 22 Fh 40 o
177 THRses: a5 ] ansk 1.
F 1 EAmxrmE SDNA 6%

e Algs/ %

S HFNR /(mmol/L) M, M,
1 K*, NOy 1.0 5.14 3.97
2 Ca’*, NOy 0.1 4.71 4.58
3 Na*, NO; 1.0 5.08 8.78
4 Pbh?*, NO; 0.1 9.30 4.46
5 Hg* ,NO;y 0.1 -4.97 3.56
6 Cysteine 0.1 6.99 3.90
7 Cu®*, SO3- 0.1 -0.28 4.51
8 Fe*~, S03- 0.1 -9.69 2.40
9 Glucose 0.1 0.90 5.78
10 Sr**, NOy 0.1 -2.84 -0.85
11 Ni?*, NOy 0.1 4.63 -2.19

Hie 1 ], 3 b i 4] 1 ok 2 S L Y, JL AR
U455 T 5 RV 2 W S5 T v AR B )
FRELMRE NN, 33 1 I T G S0 ) A e bl 2 e 4 7
FIINE fsDNA B J7 A5 B0 1 52 B oy JFH A (L

4) ERAEVE A H R

285BI AS fsDNA FRifE 4y # an 3k 2.

%2 & fsDNA #9474 W 2%

kb RLS £&}k e
9 (g BIEpE HRRR gt
1 0.03~2.00 A/=70.78 +34.41 ¢ 0.9919 0.003

2 0.01~2.00 AI=48.06+236.96¢ 0.9985 0.001

M2 Flf, ERAELSM T, M, 1 M, X}
fsDNA {7 (4 26 7 715 [l 43 591 /& 0. 03 ~ 2. 00 mg/L
F10.01 ~2.00 mg/L, & & FE 4> 51 & 0. 003 F1
0.001 mg/L. XTI IX 2 Fjbkmenth 2k e il
fsDNA 11 R B0 5 .

5) K b AR AT Fr )

HRE R 1 BT 51 A7) o0 % 0 7 R 3R 19 5 i e
fE, BT 3 AR DI 25 R SR 3. bt Aey)
e BE K WK A NaNOs1. 0 x 10°* mol/L,
Cd(NO;),5.0 x 10 ° mol/L,Pb(NO,),5.0 x10"°
mol/L,CuS0, 1.0 x 10 > mol/L Glucosel. 0 x 10 ~°
mol/L.

M3 3 Al R AE 101. 7% ~105.5% . &
TSR I 2 5 SR B s T 5
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A3 S RMHGMELERE(n=3)

R B ezl DNA A #E/(mg/L)  DNA [Elfigit/ (mg/L) R/ % AR bR UEN 22/ %
1 NaNO; Cd(NOs ), Pb(NO;), 1.000 1.017 101.7 4.5
2 NaNO, Cd(NO,), CuSO, 1.000 1.050 105.0 3.8
3 NaNO; CuSO,, Glucose 1.000 1.055 105.5 4.7
-2263.
3 ééj: ‘L@ [5] LiuS P, Luo H Q, Li N B, et al. Resonance rayleigh

PAFRBERR 1y J5ORHE U 2 bk mskph 2z g 6, 78
Britton — Robinson Z& /A A7 5 fsDNA #H HAE
J& AR RO HUR (RLS) 5 32 B W4 5. F1 1
RLS 35 FEHEIIME fsDNA ¥ B2 22 |) 52 B 2t 5C
L UE TR E fsDNA ) RLS 3. 1% 07 1% 7]
RE, R =, BRAE IR B, B B Ay 52 B B
MA.
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