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Introduction     
      Ferrite  nanoparticles  with  bioactive 
molecules  immobilized  on  their  surface  are 
attracting  interest  because  of  their  promising 
biomedical  application.  This  is  because  they 
promise to greatly improve the performance of 
biomedical  and  medical  treatments  and 
analyses  such  as  drug  delivery,  enzyme 
immunoassaying  and  DNA  analyses  [1].  In 
general,  magnetite  fine  particles  are used for 
such  biomedical  and  medical  applications 
because magnetite is biocompatible and easily 
to synthesized as fine particles.
       This articles described a technique by 
which the bimolecular is immobilized directly 
onto  the  surface  of  the  ferrite  nanoparticles 
during the process in which the ferrite particles 
are synthesized from an aqueous solution. We 
immobilized DNA single strands isolated from 
Crinum latifolium, a deoxyribonucleic acid on 
fine  particles  of  a  Fe3O4 –  γ  Fe2O3 mixed 
solution  while  they  were  synthesized.  The 
synthesis  was  performed  in  the  open  air  at 
temperature  as  low  as  4oC  and  on  neutral 
condition because most bioactive molecules as 
well  as  DNA  can  exist  stable  during  the 
synthesis process.
       The aim of  the  present  study was  to 
determine the best DNA isolation condition for 
Crinum  latifolium with  the  objective of 
yielding a large amount of pure DNA suitable 
for immobilized on ferrite nanoparticles
Materials and methods
      All Crinum plant materials originated from 
Medicinal plant garden of Institute of Natural 
products  Chemistry  in  Thu  Duc  district, 
HoChiMinh City, Vietnam. Leaves and flower 
either used fresh or dry on air, particular dry in 
oven at 70oC.  DNA isolation has been used 
five  convenient  methods  according  to  [2]. 
Oligonucleotide 5’-ATA CCA GCT TAT TCA 
ATT GGG GTA GGG GC-3’ was supply by 
IDT inc.
Results  and  discussion  Plant  DNA can  be 
isolated  from  the  fresh  tissue,  lyophilized 

material, dehydrated or desiccated tissue stored 
in  silicagel.  Fresh,  young  leaf  tissue  is 
preferable  since  it  may  contain  less 
polyphenolic  and  terpenoid  compounds. 
The  fresh,  young  leaves  from different  bulb 
showed different  in quality of  isolated DNA. 
Such as the leaves from young bulb gave DNA 
containing  less  polyphenolic  and  terpenoid 
compounds  than  the  leaves  from older  bulb, 
especially from flowering bulb. 

Fig. 1: Agarose gel (2%,wt/vol) 
electrophoresis DNA of  Crinum latifolium
Lane L: Lambda/Ecori mol.  weight marker
Lanes 1,2,3,4,5 represent 5 methods  have been 
used for DNA isolation
Lanes marker “a” show untreated DNA,
Lanes marked “b” show LiCl treated and 
Lanes “c” show Rnase treated DNA
     These result showed DNA yield and purity 
is  strongly  influenced  by  the  type,  age  and 
quality of plant tissue used. Isolation procedure 
also important role in the yield and purity of 
DNA.  Polysaccharides,  polyphenolics  and 
tannins cause major problems in the isolation 
of DNA from the leaves of Crinum latifolium. 
If  not  removed,  these  contaminants  inhibit 
DNA digestion  with  restriction  endonuclease 
or amplificication by PCR. 
    Briefly, genomic DNA (1 μg)  was digested 
with 20 units of restriction enzyme Hae III.
Fig.2  showed  digested  products  have  in  the 
range  100  bp  to  5  kbp  was  used  for 
immobilization on nanoparticles.



  Fig.2: The  quality  of  genomic  DNA  of 
Crinum latifolium digested with Hae III   
Lanes 1, 8: DNA marker 100 bp and 1kbp
Lanes  2-7:  Digested  DNA  of  Crinum 
latifolium  with different method
      Ferrite nanoparticles have been synthesized 
different methods. Oh and Perez et al  reported 
room  temperature  syntheses  of  ferrite  fine 
particles from an aqueous solution of Fe2+ and 
Fe3+. Recently Tada et al reported method for 
synthesizing ferrite  nanoparticles ~ 30 nm in 
diameter  on  neutral  pH  condition  for 
biomedical application. 
Fig.  3  show a  typical  TEM image  of  ferrite 
nanoparticles  were  synthesized  by  the  co-
precipitation  of  ferrous  and  ferric  ions  in 
sodium hydroxide  solution.   So  we  obtained 
spherical  ferrite  particles.  They were  ~  8-10 
nm in size. The compacted nanoparticles had a 
saturation  magnetization  of  40  emu/g.  This 
will  improve  the  efficiency  of  the  magnetic 
separation of the particles.

Immobilization oligonucleotides and DNA of 
Crinum  latifolium into  ferrite  nanoparticles 
was provided in a reaction solution (pH=2.0, 
50  μl)  of  FeCl2  (2.5  μmol)  and  FeCl3 (2.5 
μmol) and pH adjusting solution 50 μl NH4OH 
are  simultaneously  dropped  to  an  aqueous 
solution  (100μl)  which  contains  2  μg  of 
oligonucleotides  or  DNA  of  Crinum 

latifolium ,0,2  μg  connector  bonded 
magnetic[3]  in  a  micro  tube  (1,5  ml  in 
volume)in  the  open  air.  The  mixed  aqueous 
solution was kept at 4oC by ice. 

  
  
      Fig. 4 show typical SEM image for ferrite 
fine  particles  synthesized  with  DNA  added 
into the aqueous solution. Compare the SEM 
image  for  ferrite  nanoparticles  without  DNA 
(fig.3) and with DNA (fig.4) the average size 
of the particles about 30-50 nm. In the fig.3 the 
particles were dispersed free and Fig. 4 most 
particles  were  arranged  belong  the  DNA 
strands.

Conclusion
We  have  chosen  two  methods,  which  give 
DNA  more  compact  bands  on  agarose  gel 
electrophoresis  for  preparation  of  DNA  of 
Crinum  latifolium.  Synthesis  ferrite 
nanoparticles  have been provided in  aqueous 
suspension of Fe2+  + Fe3+ was  oxidized by air 
in  present  DNA  and  connector  bonded 
magnetic.  The  low  temperature,  near-neutral 
condition  is  compatible  with  most  bioactive 
molecules as well as DNA used in this study. 
This technique will be useful to directly bind a 
variety  of  bioactive  molecules  onto  Fe3O4 – 
γFe2O3 particles for biomedical applications.
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 Fig.4:Typical TEM 
image for ferrite 
nanoparticles 
synthesized by co-
precipitation 
Fe(II)/Fe(III) with 
digested DNA  in 
aq. NH3 solution.

Fig.3: Typical 
TEM Image of 
ferrite 
nanoparticles 
synthesized by 
co-precipitation
Fe(II)/Fe(III)


