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Study on the Interaction between Hematoxylin and DNA by
Spectrometry
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Abstact The interaction of hematoxylin (HE) with DNA was studied by using acridine orange (AO) as a
probe. The results indicated that there was a complex of hematoxylin and DNA, which has been confirmed
by absorption, fluorescence spectra and viscometry. The binary complex ratio of nye - npna=3 - 1, the
binding constant of HE interacting with DNA is5.96 X 10* L/mol. At the same time, the influence of acidity,
sat effect and temperature on the interaction of hematoxylin with DNA was studied. The results suggested
that the intercalation and el ectrostatic binding should be the two major modes for interaction between hema-

toxylin and herring sperm DNA.
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Figure 2 The absorption spectra curve of the DNA to HE
(pH=7.80)
CHE=1.40X10"° mol/L; cpna=2.45X 10 * mol/L (10 uL per scan), 1~21:
0~200 uL
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Figure 4 The absorption spectra curves of the AO to DNA
(PH=7.80)
Cona=6.00X 10 ® mol/L; ca0=2.10X10 3 mol/L (10 pL per scan), 1~16:
0~150 pL
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Figure 5 The absorption spectra curves of the AO to DNA-HE
(pH=7.80)
Cona=5.00X 10 ®mol/L; ce=1.50X 10 °mol/L; cao=4.38X 10 *mol/L (10
pL per scan), 1~21: 0~200 pL

FUREE, 3% DNA WKE, £ 559 nm AbMEos . R
gt X B o R

V(Ao—A)=1Ao+ U(KXAgX Cona)

S Ao Bl A AN DNA IR i NOLRE, K
NEEERRL SR s 6-1 TR, ARSI 22 CINY
Zh 4B K°=5.96X 10 L/mol. [RIFEMIE 35 CHA &R
W, W 6-2 TR, 13454 H KO=258x 10"
L/mol. FEARE #2205 BV SR N IS A A Hy LR
AE A G FIRIAL A, S,

lgKo=— A H /(2.303RT)+ A, S5 /(2.303R) (1)

AGy =—RTINK = AHy — 7R, S, @

Wi RS ARES DNA M EAEHB AHL N
—4.87X10* Imol, A,S;, H—3.56 J(mol+K), 22 “CIFf
AGp o —2.70X 10" Jmol. PHULHENI TR AR 25 DNA 2
M) AT LA EAE A, ACHS FIA Sy B 32 S
FHAH.
2.2 WHAIEHRR
221 RAFERE

WE AN R BE TR A7 R DNA-AO AR IF %
RS, M Stern-Volmer J7FE:

FofF —1=Kg[Q)

o Kg & Stern-Volmer J7K 3 %, [Q) A HE KA IE. LA
Fo/F (Fo 5 F 5N B K A RAELE AL R R 096
R ) M R R [QIAE B, 3B T X A E A



No. 2 TNHAE, PR DNA A AEH 6 e 143

1 Y=2.00X 10X -7.8298
R%=0.9975

T T T
0.05 0.10 0.15 020 0.25 0.30

(1/¢pna)/(10° L-mol ")

Bl 6-1 HE-DNA 14 Z (¥ xf8 % &
Figure 6-1 Double reciproca plot of HE-DNA system (pH=
7.80,35 C)
Cre=1.45X10"° mol/L

1200 y=8.00X 10°X+9.8165
R2=10.9945

T T T T T T T T T T T T T T T T
00 02 04 06 08 10 12 14 16
(1/€na)/(108 Lemol )

B 6-2 HE-DNA & & FIXUEI %L E
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Figure 7 The fluorescene quenching curve of HE to AO-DNA
(pH=7.80)
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Figure 8 The effects of AO and HE on melting temperature
(PH=7.80)
Cona=5.00X10"® mol/L; ca0=2.00X10"° mol/L; cue=1.50X10"° mol/L;
a, DNA; b, AO-DNA; ¢, HE-AO-DNA
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Figure 9 Scatchard plot of the interaction between HE and
AO-DNA (pH=7.80)
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Figure 10 Scatchard plot of the interaction between HE and
AO-DNA (pH=7.80)

Che=1.50X10"° mol/L; cona=5.00X10"° mol/L; cao=5.00X10 * mol/L
(20 pL per scan); R=cue/Cona; @ R=0.00; b, R=0.20; ¢, R=0.40; d, R=
0.60
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Tablel Scatchard equation of the interaction between hematoxylin and DNA

Curve Cre/Cona NaCl/% Scatchard Jj 4 K/(Lemol %) n
a 0.00 5.00 1.05X 10*—7.47X 10°r 7.47X10° 0.014
0 8.46 X 10°—5.65X 10° 5.65% 10° 0.015
b 0.20 5.00 1.44X10*—7.53X 10°r 7.53%10° 0.019
0 1.25X 10*—5.56 X 10°r 5.56 X 10° 0.022
c 0.40 5.00 1.44X 10*—4.99X 10°r 499X 10° 0.029
0 1.01X 10*—3.91X 10°r 3.91x10° 0.026
d 0.60 5.00 1.63X 10*—5.02X 10°r 5.02X 10° 0.032
0 151X 10*—3.58X 10°r 9.14X10° 0.042
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Figure12 Aberrant structure of hematoxylin
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