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A\str[]t  

Fil nb_ [^p[h]_^ gif_]of[l n_]bhcko_m bcab ko[fcns [h^ jol_ DNA cm cgjiln[hn 

l_kocl_g_hn qb_l_ [ koc]e [h^ ]imn-_ff_]ncp_ _rnl[]ncih g_nbi^ cm [ ]lo]c[f `[]nil. 

Ciggihfs, jlifiha ch]o\[ncih j_lci^, gofncjf_ jl_]cjcn[ncihm, [h^ bcabfs 

_rj_hmcp_ ]igg_l]c[f ecnm [l_ l_g[chcha \[mc] \[llc_l ni chnli^o]_ mqcft [h^ 

_[mc_mn g_nbi^ i` DNA _rnl[]ncih `lig nl[hma_hc] jf[hnm. Nih-]_ffofim_ 

]igjih_hnm jl_m_hn ch nb_ f_[` [h^ _f_p[n_^ f_p_f i` mn[l]b ]ihn_hn [m q_ff [m 

jlin_ch ]ihn_hn [fmi g[e_m nbcm _rnl[]ncih jli]_^ol_ ]b[ff_hacha [h^ ^cffc]ofn. 

Pl_m_hn mno^s q[m ]ih^o]n_^ ni _mn[\fcmb [ ohcko_ DNA cmif[ncih g_nbi^ qcnb 

mig_ gi^c`c][ncih i` _rcmncha CTAB g_nbi^ ni _hmol_ bcab-ko[fcns [h^ jolc`c_^ 

a_higc] DNA `lig nb_ jin[ni jf[hnm. Tblioab nb_ cgjf_g_hn[ncih i` mifoncih 

\[m_^ [h^ m_f_]ncp_ DNA jl_]cjcn[ncih g_nbi^, 100 ga i` jin[ni f_[p_m `lig _p_ls 

nl[hmjf[mnigc] jin[ni fch_m q[m [jjfc_^ ni _rnl[]n a_higc] DNA.  Enb[hif (70%) 

q[m om_^ [m _foncih \off_l qb_l_ g[rcgog DNA sc_f^ q[m 3415.500 ha/µf [h^ nb_ 

l[ha_m i` DNA jolcns (A260/A280 hg) q[m l_]il^_^ [m 1.954-2.048, l_mj_]ncp_fs. 

Cigj[l_^ ni _rcmncha g_nbi^m, nbcm gi^c`c_^ CTAB g_^c[n_^ jli]_^ol_ cm mqcft ([n 

f_[mn ih_ biol ][h \_ m[p_^ )  [h^ jli`c]c_hn _hioab `il bcab ko[fcns DNA sc_f^, `l__ 

`lig nb_ m_f_]ncp_ jl_]cjcn[ncih, l_a_hnm [h^ f[\il[nils _kocjg_hn’m [l_ ]imn-

_ff_]ncp_ [h^ hih-nirc] ni bog[h b_[fnb. 

 

K_ywor^s  

CTAB; bcab ko[fcns DNA; hih-nirc] ]b_gc][fm; ]imn _ff_]ncp_  

 

Intro^u]tcon  

C_nsfnlcg_nbsf[ggihcog Bligc^_ (CTAB, *(C16H33)N(CH3)3+Bl.) cm [ ^_n_la_hn i` 

][ncihc] h[nol_ nb[n ]ihmcmn i` [  fiha ]b[ch i` bs^lijbi\c] jlij_lns [h^ nb_ b_[^ 

cm bs^lijbcfc] h[nol_ [h^ ]igj[nc\f_ qcnb nb_ bcab ]ih]_hnl[ncihm i` m[fn, ift_h 

oncfct_ `il nb_ _rnl[]ncih i` DNA `lig ]bligimig[f jlin_chm (Fca.1). CTAB g_^c[n_^ 

jf[hn DNA _rnl[]ncih jlini]if q[m chcnc[n_^ mch]_ 1980 [h^ CTAB-cmif[n_^ DNA cm 

\_cha lionch_fs om_^ (1) `il ^cff_l_hn [mj_]nm i` gif_]of[l a_h_nc]m ch]fo^cha 

g[jjcha (2) [h^ ]fihcha (3) [h^ cn b[m ij_h_^ [ h_q bilctih `il nb_ mno^s i` a_h_ 

`oh]ncihm.  

 Fil nb_ ^_n_]n i` mg[ff jilncih i` [ a_h_ m_ko_h]_ (mj_]c`c]) `lig nb_ 
]igjf_r gcrnol_ i` m[gjf_ \s omcha PCR, ni m]l__h nb_ nl[hma_hc] _p_hnm qcnbion 

m_f_]ncih jli]_mm, `il nb_ ^_n_]ncih i` j[nbia_hc] [p[cf[\cfcns (4) ch nb_ mj_]cg_h 
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 12  HOSSAIN ET AL 

bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/ch^_r.jbj/TCB/ch^_r 

[h^ ni c^_hnc`s nb_ [\m_h]_ i` ]_ln[ch nl[hma_h_ (5) nbcm 

CTAB cmif[n_^ DNA cm ]lo]c[ffs cgjiln[hn.  

 Ernl[ il^ch[ls oncfcns i` CTAB g_^c[n_^ DNA 

_rnl[]ncih jlini]if cm nb[n \_mc^_m nb_ jf[hn ncmmo_m cn ][h 

\_ [jjfc_^ ni ^cp_lm_ l[ha_m i` ila[hcmgm ch]fo^cha 

\[]n_lc[ (6), `ohac (7), [h^ [hcg[f ncmmo_m (8). Ajjfc][ncih 

l[ha_m i` CTAB _rnl[]n_^ DNA cm ^cp_lm_ [h^ cn ch]fo^_m 

_]ifias (9), _pifoncih (10, 11), [h^ `il_hmc] m]c_h]_m (12). 

Am nb_ jin[ni f_[` m[gjf_m a_h_l[ffs ]ihn[ch bcab [giohnm 

i` jifsjb_hifm, n[hhchm [h^ jifsm[]]b[lc^_m [h^ ]_ff q[ff 

cm mnliha _hioab [a[chmn \l_[e[a_, ni cmif[n_ chh_l 

]igjih_hn _mj_]c[ffs DNA cn cm l_kocl_^ ni ^i _htsg[nc] 

^ca_mncih [h^ g_]b[hc][f \l_[e[a_ i` ]_ff q[ff (Fca.2). Tb_ 

`oh^[g_hn[f jlch]cjf_ `il [h c^_[f DNA cmif[ncih jlini]if 

]ihmcmnm i` nb_ ^cmlojncih i` nb_ ]_ff q[ff [m q_ff [m ]_ff 

g_g\l[h_ [h^ ho]f_[l g_g\l[h_ nb[n l_f_[m_ nb_ bcabfs 

chn[]n DNA chni [ mifoncih `iffiq_^ \s jl_]cjcn[ncih i` 

DNA. Tb_  l_gip[f i` ]ihn[gch[ncha \cigif_]of_m (nb_ 

jlin_chm [h^  jifsm[]]b[lc^_m, m_]ih^[ls g_n[\ifcn_m) \s 

_htsg[nc] il ]b_gc][f g_nbi^m cm [fmi [ ]lo]c[f j[ln i` 

mn[h^[l^ DNA _rnl[]ncih jlini]if nb[n _hmol_ nb_ jolcns i` 

_rnl[]n_^ DNA (13).  

 Ih iol ]oll_hn _h^_[piol, q_ `lit_h [h^ \lie_ 
jin[ni ncmmo_m \s ch [ ]if^ giln[l [h^ j_mnf_ qcnb fckoc^ 

hcnlia_h. B_mc^_m nb_ \l_[e[a_ i` ]_ff q[ff, nb_ `lit_h 

jiq^_l i` jin[ni f_[p_m mbiof^ \_ nb[q_^ ch jl_b_[n_^ 

_rnl[]ncih \off_l nb[n cm p_ls ]lo]c[f ni jlin_]n DNA `lig 

^_al[^[ncih.  

 Aft_l nb_ `clmn l_f_[m_ i` ilcach[f CTAB _rnl[]ncih i` 

DNA m_p_l[f gi^c`c][ncihm b[p_ \__h ^ih_ [cg_^ ni g[e_ 

cn mqcft [h^ `ch[h]c[ffs `_[mc\f_. S_f_]ncp_ CTAB g_^c[n_^ 

DNA jl_]cjcn[ncih [h^ [ CmCf–EnBl g_^c[n_^ ^_hmcns 

al[^c_hn ofnl[]_hnlc`oa[ncih cm cgjiln[hn mn_jm i` ilcach[f 

jlini]if nbim_ [l_ _mm_hnc[f `il nb_ l_gip[f i` RNA, 

jlin_chm, [h^ jifsm[]]b[lc^_m. Tb_l_`il_, ]_hnlc`oa[ncih cm 

f[\ilciom, ncg_ ]ihmogcha [h^ hin ]imn _ff_]ncp_.  

 B_mc^_m nb_m_, ni l_gip_ [ff l_g[chcha CTAB `lig 

nb_ `ch[f jli^o]n CmCf al[^c_hn [h^ mo\m_ko_hn ^c[fsmcm cm 

[fmi _mm_hnc[f `il _htsg[nc] []ncp[ncihm (_.a., l_mnlc]ncih 

^ca_mncih [h^ PCR). Wb_h CmCf–EnBl mn_j cm gcmmcha, 

l_gip[f ][h \_ ^ih_ \s m_p_l[f q[mb jli]_^ol_ qcnb 

_nb[hif [c^_^ jl_]cjcn[ncih `lig nb_ bcab m[fn \off_lm. Ih 

nb_m_ mn_jm, ]igjf_n_ ^cmmifp_ i` DNA cm l_kocl_^ jlcil ni 

_[]b jl_]cjcn[ncih [h^ nbim_ mn_jm [l_ ncg_ ]ihmogcha.  

 Ti _hmol_ mbiln_l [h^ `[mn_l _rnl[]ncih jlini]if cn cm 

\_nn_l ni [pic^ nb_ m_f_]ncp_ jl_]cjcn[ncih mn_jm. Ih iol 

^_m]lc\_^ jlini]if DNA q[m chcnc[ffs mifo\cfct_^ ch 

_rnl[]ncih \off_l b[l\ilcha bcabfs ]ih]_hnl[n_^ mi^cog 

]bfilc^_ [h^ nb_h [ m_lc_m i` ]_hnlc`oa[ncih q[m [jjfc_^ 

[fiha qcnb _nb[hif jl_]cjcn[ncih. Ih [ honmb_ff, nbcm 

gi^c`c_^ jlini]if cm mqcft, ]imn _ff_]ncp_ [h^ ][j[\f_ ni 

sc_f^ bcab ko[fcns [h^ jolc`c_^ DNA `il ^cff_l_hn gif_]of[l 

[h[fsmcm.  

 

M[t_rc[ls [n^ M_tbo^s 

M[t_rc[ls 

Miln[l [h^ j_mnf_ (jl_]iif_^ ni -70৹C). 

Mc]lijcj_nn_m (P-20, 200 [h^ P-1000). 

Mc]lijcj_nn_ (No]f_[m_-`l__ qc^_-\il_). 

Ejj_h^lij To\_m (1.0 gf [h^ 2.0 gf). 

Dcacn[f piln_r gcr_l ni gcr nb_ m[gjf_m 

Dcacn[f b_[ncha \fi]e, ][j[\f_ i` g[chn[chcha 37৹C [h^ 

65৹C 

Fog_ bii^. 

 L[\il[nils gc]li]_hnlc`oa_. 

Buff_rs [n^ Cb_mc][ls 

Pl_m_hn_^ ch T[\f_-1. 

Pl[nt m[t_rc[l [n^ tcssu_ arcn^cna  

Fl_mb f_[p_m `lig nl[hmjf[mnigc] jin[ni fch_m (Koli^[, 

Scgjfs R_^, Cb[ff_ha_l [h^ S[hn_)   q_l_ om_^ [m jf[hn 

g[n_lc[fm. Tb_ _hncl_ in-vitro jli^o]ncih jli]_mm i` 

nl[hmjf[mnigc] fch_m ][h \_ `ioh^ ch iol jl_pciom [lnc]f_ 

(14). Tl[hmjf[mnigc] jin[ni f_[p_m q_l_ ]on chni mg[ff 

jc_]_m (Fca.3.1) [h^ [jjlircg[n_fs 0.2 ag f_[` ncmmo_m q_l_ 

jf[]_^ chni nqi gf Ejj_h^lij no\_m [h^ ]iif_^ ch fckoc^ 

hcnlia_h. B_`il_ mn[lncha nb_ alch^cha, nb_ giln[l [h^ 

j_mnf_ q[m jl_]iif_^ ni -70 ^_al__m. Ernl[]ncih \off_lm 

(T[\f_-1) q_l_ g_[mol_^ []]il^cha ni nb_ hog\_l i` jf[hn 

m[gjf_m [h^ jl_b_[n_^ ni 60 ni 65°C. A mg[ff [giohn i` 

fckoc^ hcnlia_h q[m jiol_^ chni [ giln[l [h^ nb_ `lit_h 

m[gjf_m q_l_ jf[]_^ chni nb_ giln[l. Tb_ fckoc^ hcnlia_h 

Fcaur_ 1. Mif_]of[l mnlo]nol_ i` CTAB (C_nsfnlcg_nbsf[ggihcog \ligc^_). 

Fcaur_ 2.  Ehtsg[nc] ^ca_mncih [h^ g_]b[hc][f \l_[e[a_ i` ]_ff q[ff. 

https://horizonepublishing.com/journals/index.php/TCB/index
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Tl_h^m ch Coll_hn Bcifias 

 

Compon_nts o` 
_xtr[]tcon \uff_r 

R_qucr_^            
Amount 
(`or 250 

ml) 

Pr_p[r[tcon Fun]tcons 

CTAB (10%) 50 gf 

Ih [ 50 gL jifsjlijsf_h_ no\_, 
]ig\ch_ 50 gL 0.7 M N[Cf qcnb 2.5 a 
CTAB. Dcmmifp_ nb_ jiq^_l mfiqfs [n 
60°C `il m_p_l[f biolm. Snil_ oj ni 6 

gihnbm [n liig n_gj_l[nol_. 

Uh^_l nb_ q[n_ls ]ih^cncih, CTAB _hn_lm chni nb_ ]ihn[]n i` 
\cifiac][f g_g\l[h_, ][jnol_m fcjc^m [h^ ][om_m ho]f_om 

l_f_[m_. Tb_ _ff_]nm i` jifsm[]]b[lc^_m [h^ m_]ih^[ls 
g_n[\ifcn_m [l_ gchcgct_^ omcha [ CTAB [h^ ]_ln[ch inb_l 

]b_gc][f mo\mn[h]_m (PVP) (42). An [ fiq cihc] mnl_hanb, ho]f_[l 
[]c^ [h^ []c^c] jifsm[]]b[lc^_m jl_]cjcn[n_ qbcf_ [n [ bcab cihc] 

mnl_hanb, \ch^m ni [h^ `ilgm ]igjf_r jifsm[]]b[lc^_m, [fmi 
chbc\cnm jlin_ch [h^ _htsg_ []ncp[ncih (43). 

1.0 M Tlcm HCf 
mni]e, jH 8.0 

25 gf 

Dcmmifp_ 121.1 al[gm i` Tlctg[ ch 
700 gf i` H2O. Um_ ]ih]_hnl[n_^ HCf 

ni [^domn jH ni 8.0. Cih]_hnl[n_^ 
HCf i` [jjlircg[n_fs 50 gf cm 

h_]_mm[ls. A^^ H2O ni l_[]b nb_ 
nin[f pifog_ oj ni 1.0 fcnl_. 

C_ffof[l ^_]igj[lng_hn[fct[ncih cm []bc_p_^ ^olcha ncmmo_ 
alch^cha [h^ ]snijf[mgc] g[n_lc[fm [l_ l_f_[m_^, qbc]b ]b[ha_m 

nb_ jH. Tb_ jH i` nb_ mifoncih g[chn[ch_^ \s Tlcm \off_l (43). 

5 M N[Cf 70 gf 
A^^ 292.2 a N[Cf chni 700 gf i` H2O 

[h^ A^domn nb_ pifog_ ni 1L qcnb 
H2O. 

In b_fjm l_gip_ jlin_chm nb[n [l_ \ioh^ ni DNA [h^ e__j 
jlin_chm ch nb_ [ko_iom f[s_l mi nb[n nb_ h_a[ncp_ ]b[la_m ^i 

hin jl_]cjcn[n_ chni nb_ [f]ibif ch [^^cncih ni nb_ DNA (43). 
Dcm][l^ nb_ jifsm[]]b[lc^_m [h^ ch]l_[m_ DNA ionjon [h^ 

jl_p_hn DNA-jifsm[]]b[lc^_ chn_l[]ncih (44). 

0.5 M EDTA 10 gf 

Dcmmifp_ 186.12 a i` EDTA (^cmi^cog 
^cbs^l[n_ m[fn) ch 750 gf i` H2O. A^^ 
[jjlircg[n_fs 20 a i` N[OH j_ff_nm 

[h^ om_ 5 M N[OH 
mifoncih ni [^domn nb_ `ch[f jH ni 8.0. 

Dcfon_ 186.12 a i` EDTA ch 750 gf i` H2O. A^^ [jjlircg[n_fs 20 
a N[OH j_ff_nm [h^ [jjfs nb_ 5 M N[OH mifoncih ni [^domn `ch[f 

jH ni 8.0. 
  

H2O 105 gf R_[^s ni om_ 
Wb_h ]_ffm [h^ g_g\l[h_m [l_ mift_h_^, DNA ][h \_ l_f_[m_^. 
Tb_ bin q[n_l \[nb [fmi ^_h[nol_m (^_[]ncp[n_m) DNA ^_al[^cha 

_htsg_m ch nb_ gcrnol_. 

10% PVP 50 gf 
10 a i` PVP cm [^^_^ chni 100 

gL (Cigg_l]c[f 10% PVP [fmi 
[p[cf[\f_, l_[^s ni om_). 

Bliqhcha i` DNA m[gjf_m cm ][om_^ \s nb_ l_gip[f i` jb_hifc] 
]igjioh^m `lig jf[hn DNA _rnl[]nm nblioab bs^lia_h \ih^cha 

(45). 

βME 
 (2-

M_l][jni_nb[hif) 

Ihmn[hnfs [^^ 0.5–1 j_l]_hn (2-M_l][jni_nb[hif) 
ni nb_ _rnl[]ncih \off_l. 

Ammcmn ch nb_ jl_p_hncih i` irc^[ncih B_][om_ cn cm [h _rnl_g_fs 
jin_hn l_^o]cha [a_hn, cn ][h l_gip_ n[hhchm [h^ inb_l 

jifsjb_hifm nb[n [l_ ]iggihfs `ioh^ ch ]lo^_ jf[hn _rnl[]nm 
(43). 

Cb_mc][ls /R_[a_nts (`il ih_ m[gjf_) 

Lckoc^ hcnlia_h A^_ko[n_ R_[^s ni om_ Ihcnc[ffs, nb_ ho]f_[l g[n_lc[f gomn \_ g_]b[hc][ffs alioh^ ni 
a[ch []]_mm ni cn, fckoc^ hcnlia_h _hmol_m cn. 

Pb_hif: 
]bfili`ilg: 

cmi[gsf [f]ibif 
500µf R_[^s ni om_ 

Wcnb cnm al_[n_l ^_hmcns, ]bfili`ilg b_fjm m_j[l[n_ nb_ nqi 
fckoc^ jb[m_m (ila[hc]-fcjc^, jlin_chm, [h^ inb_l cgjolcnc_m; [h^ 

[ko_iom-DNA), g[echa cn _[mc_l ni l_gip_ nb_ ila[hc] jb[m_ 
qcnb gchcg[f ]limm-]ihn[gch[ncih. Imi[gsf [f]ibif chbc\cnm 
RN[m_ []ncpcns [h^ jl_p_hnm nb_ mifo\cfct[ncih i` fiha RNA 

gif_]of_m qcnb fiha jifs (A) jilncihm ch nb_ jb_hif jb[m_ i` nb_ 
l_[]ncih. Am [ l_mofn, nb_ jolcns i` DNA qcff \_ cgjlip_^ (43). 

Imijlij[hif 500µf R_[^s ni om_ 
Wb_h q_ ch]o\[n_ [n fiq n_gj_l[nol_m `il fiha j_lci^m i` ncg_, 

cmijlij[hif cm [\f_ ni jl_]cjcn[n_ f[la_l mj_]c_m [h^ fiq_l 
]ih]_hnl[ncihm i` ho]f_c] []c^m nb[h _nb[hif ^i_m. 

70% Enb[hif 500µf 
A\mifon_ _nb[hif q[m gcr_^ qcnb 

H2O [n [ l[nci i` 70 _nb[hif: 30 H2O. 

Ti l_gip_ nb_ j_ff_n'm m[fn. Do_ ni nb_ `[]n nb[n mi^cog m[fnm [l_ 
jiilfs mifo\f_ ch _nb[hif, nb_ m[fn qiof^ hin q[mb iff. 

D_bs^l[ncih [h^ l_gip[f i` q[n_l gif_]of_m `lig DNA ^olcha 
jl_]cjcn[ncih ch 100% _nb[hif l_h^_lm nb_ DNA chmifo\f_. A 70 % 

_nb[hif q[mb [ffiqm nb_ DNA ni l_n[ch mig_ q[n_l gif_]of_m, 
g[echa cn mifo\f_. 

TE \off_l 50-100 µf 

Ti jl_j[l_ nb_ mifoncih, ]ig\ch_ 
10gf i` 1M Tlcm (jH 8.2) qcnb 2gf i` 
0.5% mi^cog EDTA, [h^ [^^ q[n_l 

ohncf cn cm 1.0 fcn_l. 

DNA cm jlin_]n_^ `lig ^_al[^[ncih \s ^cmmifpcha ch nb_ TE 
\off_l. Ih DNA _rnl[]ncih \off_l, cn [c^m ch nb_ fsmcm i` ]_ff q[ffm 

[h^ ho]f_[l g_g\l[h_m. Plin_]nm ho]f_c] []c^ `lig ^_al[^[ncih 
\s DN[m_ il RN[m_. 

T[\l_ 1. Agiohn l_kocl_^, jl_j[l[ncih [h^ `oh]ncihm i` _rnl[]ncih \off_lm [h^ ]b_gc][fm om_^ `il DNA _rnl[]ncih 
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q[m [ffiq_^ ni _p[jil[n_ mfiqfs, g_[hqbcf_ alch^cha nb_ 

m[gjf_ qcnb [ j_mnf_ q[m ]ihncho_^. Afnbioab nb_ alch^cha 

chn_hmcns q[m mn[ln_^ mfiqfs \on cn q[m ch]l_[m_^ qb_h nb_ 

fckoc^ hcnlia_h _p[jil[n_^ ]igjf_n_fs. B[m_^ ih nb_ 

]ihm_ko_h]_m, [^^cncih[f fckoc^ hcnlia_h q[m [^^_^, [h^ 

alch^cha q[m ]ihncho_^ ohncf nb_ m[gjf_ nolh_^ ni [ `ch_ 

jiq^_l (Fca.3.2). Tb_ `lit_h [h^ alch^_^ m[gjf_ jiq^_lm 

q_l_ nl[hm`_ll_^ ][l_`offs chni nb_ 2 gf Ejj_h^lij no\_ 

qcnb [ jl_]iif_^ mj[nof[. Ep[jil[ncih i` fckoc^ hcnlia_h 

`lig m[gjf_ jiq^_lm q[m _hmol_^ \_`il_ m_[fcha nb_ 

no\_m ni jl_p_hn jij ij_h [h^ fimm i` nb_ m[gjf_m. 

Pligjnfs, nb_ Ejj_h^lij no\_m ]ihn[chcha alioh^ jiq^_l 

q[m jf[]_ chni fckoc^ hcnlia_h. 

DNA _xtr[]tcon `rom arcn^_^ tcssu_s 

A\ion 1.2 gf i` nb_ jl_b_[n_^ _rnl[]ncih \off_l q[m [^^_^ 

ni nb_ `lit_h [h^ alch^_^ ncmmo_ jiq^_l [h^ piln_r `il 5–

10 m_]ih^m ni _hmol_ nb_ jlij_l gcrcha. Tbclns gchon_m 

fiha ch]o\[ncih q[m ^ih_ [n 60 ni 65°C [h^ chp_lmcih i` 

no\_m [ft_l _p_ls 5–10 gchm chn_lp[fm q[m g[chn[ch_^ ni 

[ffiq nb_ jlij_l gcrcha (Fca.3.3). Ti l_gip_ nb_ hih-

mifo\f_ ^_\lcm, ]_hnlc`oa[ncih q[m ^ih_ [n 14000a `il 10 

gch [n liig n_gj_l[nol_ (Fca.3.4). Soj_lh[n[hn q[m 

nl[hm`_l ni [ h_q 2 gf Ejj_h^lij no\_ [h^ 800 gf i` 

jb_hif: ]bfili`ilg: cmi[gsf [f]ibif (25:24:1) q[m [^^_^ 

qcnb nb_m_ moj_lh[n[hn. Plij_l gcrnol_ i` moj_lh[n[hn 

[h^ ]b_gc][fm q_l_ ]ih`clg_^ \s chp_lmcih no\_m [h^ 

ch]o\[n_^ `il 20 gch [n 20–22 °C. Pb[m_ m_j[l[ncih q[m 

]ih^o]n_^ \s ]_hnlc`oacha nb[n gcrnol_ [n 14000a `il  

10 gch [n liig n_gj_l[nol_. Soj_lh[n[hn / [ko_iom 

(ojj_l) f[s_l q[m nl[hm`_ll_^ ni [ 1.5 gf Ejj_h^lij no\_ 

(Fca. 3.5) [h^ jl_]iif_^ (mnil_^ [n -20°C) cmijlij[hif/

_nb[hif (0.6 gf cmijlij[hif × [giohn i` moj_lh[n[hn) q[m 

[^^_^ (Fca.3.6). Ihp_lmcih i` gcrnol_ no\_ _hmol_^ nb_ 

jlij_l gcrcha i` cmijlij[hif [h^ moj_lh[n[hn. Fil 

[^_ko[n_ DNA jl_]cjcn[ncih, ch]o\[ncih i` gcrnol_ `il 10 

gchon_m q[m _hmol_^ [n liig n_gj_l[nol_. Tb_ gcrnol_ 

q[m ]_hnlc`oa_^ [n 14000a `il 10 gchm [h^ nb_ moj_lh[n[hn 

q[m l_gip_^ (Fca. 3.7). P_ff_nm [^b_l_^ ni nb_ fiq_l q[ff i` 

n_mn no\_ q[m mfcabnfs ^ls ih ncmmo_ j[j_l ][l_`offs qcnbion 

^cmnol\cha cn (Fca.3.8). Ti q[mb nb_ j_ff_nm, 500µf i` 

jl_]iif_^ (mnil_^ [n -20°C) 70% _nb[hif q[m [^^_^ ni nb_ 

j_ff_nm [h^ ]_hnlc`oa_^ `il 10 gchon_m [n 14800 ljg [n 4⁰C 

(Fca. 3.9 [h^ 3.10). Tb_ l_gip[f i` moj_lh[n[hn q[m ^ih_, 

[h^ j_ff_nm q_l_ [ffiq_^ ni jlij_l ^ls `il 1 biol [n liig 

n_gj_l[nol_ (Afnbioab, nb_ ^lc_^ m[gjf_m [l_ mn[\f_ 

ip_lhcabn [n liig n_gj_l[nol_, ip_lhcabn ^cmmifp_ i` DNA 

[n 4⁰C cm l_]igg_h^_^). A\ion 50-100 µL i` TE \off_l (Tlcm-

EDTA) q[m [^^_^ ni ^cmmifp_ nb_ ^lc_^ j_ff_nm [h^ gcr_^ 

jlij_lfs (`il nb_ chmn[hn om_ i` _rnl[]n_^ DNA `il PCR, 

^cfoncih ][h \_ ^ih_ qcnb H2O, biq_p_l, `il nb_ jlifiha 

mnil[a_, TE cm l_]igg_h^_^ ]ihn[chm [ ]b_f[nil [h^ [ff_]n 

nb_ gif_]of[l l_[]ncihm fce_ PCR il l_mnlc]ncih ^ca_mncih 

[h^ DNA mnil_^ qcnb TE l_kocl_^ ni \_ ^cfon_^ \_`il_ 

omcha) (Fca. 3.11). Aft_l nb[n, 2 µL i` RNAm_ _htsg_ q[m 

[^^_^ ni nb_ gcrnol_ no\_ [h^ gcr_^ \s chp_lncha il 

n[jjcha. Gl[^o[f ch]o\[ncih [n 37⁰C `il 45 gchon_m [h^ 5 

gchon_m [n 65⁰C qcnb mfcabn mb[echa q[m _hmol_^ oj ni nb_ 

Fcaur_ 3. So]]_mmcp_ mn_jm i` DNA _rnl[]ncih `lig jin[ni f_[` ncmmo_m \s CTAB g_nbi^m. 
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]igjf_n_ ^cmmifp_ i` j_ff_nm (j_ff_nm b[pcha DNA qcnb 

_f_p[n_^ gif_]of[l q_cabn omo[ffs n[e_ [h _rn_h^_^ ncg_ 

ni ^cmmifp_). Ih]o\[n_^ no\_m q_l_ ]_hnlc`oa_^ `il 10 

gchon_m [n 14800 ljg [n 4⁰C. Soj_lh[n[hn (DNA) `lig 

]_hnlc`oa_^ no\_m q_l_ ]iff_]n_^ chni [ ]f_[h_^ [h^ 

[oni]f[p_^ 1.5 gf Ejj_h^lij no\_. Tb_ mogg[ls i` 

oncfct_^ g_nbi^ b[m \__h jl_m_hn_^ ch T[\f_-2. 

Qu[ntc`c][tcon o` _xtr[]t_^ DNA (Qu[lct[tcv_ [n^ 

Qu[ntct[tcv_) 

Sp_]tropbotom_trc] [n[lys_s o` DNA 

Tb_ DNA sc_f^ q[m g_[mol_^ [n 260 hg \s omcha [ UV- 

mj_]nlijbinig_n_l (Qo[q_ff-Q5000) qb_l_[m nb_ jolcns 

(jlin_ch ]ihn[gch[ncih) q[m ko[hnc`c_^ \s nb_ ][f]of[ncih 

i` nb_ A260/280 [\mil\[h]_ l[nci. Pifsm[]]b[lc^_ / 

ao[hc^ch_ ]ihn[gch[ncih q[m [mm_mm_^ \s nb_ ][f]of[ncih 

i` nb_ [\mil\[h]_ l[nci A260/230 (15). Tb_ ]lcn_lc[ `il nb_ 

DNA ko[fcns [mm_mmg_hn qcnb bcab_l p[fo_m [mmi]c[n_^ qcnb 

\_nn_l DNA jolcns q_l_ \inb nb_ mj_]nlijbinig_nlc] 

g_[mol_g_hnm. 

Aa[ros_ a_l _l_]tropbor_scs 

Tb_ chn_alcns (ko[fcns [h^ sc_f^) i` [ff DNA m[gjf_m (3µf 
`lig _[]b m[gjf_m) q_l_ [mm_mm_^ \s _f_]nlijbil_mcm ch 

1% [a[lim_ a_f [h^ Enbc^cog Bligc^_ (0.5%) q[m om_^ ni 

mn[ch nb_ DNA   [h^ \[h^m q_l_ i\m_lp_^ [ft_l 60 gchon_m 

qbcf_ lohhcha [n 90 pifn[a_m. Vcmo[fct[ncih i` DNA \[h^m 

(`lig 3µf i` DNA) q_l_ j_l`ilg_^ \s G_f Di] XR+ Ig[acha 

msmn_g (Bci-R[^ L[\il[nilc_m Ih]., G_lg[hs) (16). 

Ernl[]n_^ DNA m[gjf_m q_l_ ^ca_mn_^ qcnb Hch^III 

l_mnlc]ncih _htsg_ [h^ ^ca_mn_^ m[gjf_m q_l_ [fmi 

mn[ch_^ qcnb Enbc^cog Bligc^_ [h^ _f_]nlijbil_mcm q[m 

]ih^o]n_^ qcnb 1% [a[lim_ a_f [fiha qcnb DNA m[gjf_m ni 

]igj[l_. 

 

R_sults [n^ ^cs]usscon 

Sch]_ nb_ \_achhcha, CTAB-g_^c[n_^ DNA _rnl[]ncih 

g_nbi^ b[m \__h gi^c`c_^ m_p_l[f ncg_m [cg_^ ni m[p_ 

ncg_ [h^ ]imn [h^ [fmi `il nb_ gchcgct[ncih i` jifsjb_hifm 

[h^ jifsm[]]b[lc^_m ]ihn[gch[hnm (17, 18). Ercmncha CTAB 

g_^c[n_^ DNA _rnl[]ncih jlini]ifm [l_ mocn[\f_ _hioab ni 

jli^o]_ l_kocl_^ f_p_f i` DNA `il nb_ PCR [gjfc`c][ncih il 

l_mnlc]ncih ^ca_mncih \on \_][om_ i` jlifiha ch]o\[ncih 

j_lci^, m_p_l[f jl_]cjcn[ncih mn_jm [m q_ff [m _nb[hif q[mb 

ni _hmol_ nb_ a_higc] DNA qcnb bcab jolcns [h^ `l__ `lig 

RNA ]ihn[gch[ncih b[p_ lcm_h nb_ ^_g[h^ i` mqcft [h^ 

_]ihigc][ffs `_[mc\f_ g_nbi^m ip_l nb_ ncg_. B_mc^_m 

nb_m_, gimn i` ][m_m nb_m_ [^^cncih[f mn_jm l_^o]_ nin[f 

sc_f^ [h^ ko[fcns i` DNA. Wbcf_ omcha ]igg_l]c[f DNA 

_rnl[]ncih ecn, nb_ jl_m_h]_ i` jifsm[]]b[lc^_m ch j_ff_nm 

[h^ mb_[l_^ \[h^ ch [h [a[lim_ a_f jl_p_hnm nb_ ko[fcns 

[h^ jolcns i` a_higc] DNA (18). W_ _h]iohn_l_^ m_p_l[f 

^cffc]ofnc_m qbcf_ omcha _rcmncha ]ihp_hncih[f CTAB \[m_^ 

DNA _rnl[]ncih g_nbi^m mj_]c[ffs j_ff_nm q_l_ p_ls 

pcm]iom [h^ mnc]es  nbim_ q_l_ ^cffc]ofn ni b[h^f_ [h^, 

]ihn[gch[ncih i` jb_hifc] ]igjioh^m g[hc`_mn_^ \s nb_ 

\liqhcmb j_ff_nm [h^ nb_m_ m[g_ ^cffc]ofnc_m q_l_ l_jiln_^ 

_[lfc_l (19). 

 Dolcha iol _rj_lcg_hn q_ i\n[ch_^ qbcn_ DNA 

j_ff_nm qcnb hi pcmc\f_ ^cm]ifil[ncih. W_ bij_ nb[n bcab 

f_p_f i` β-g_l][jni_nb[hif mo]]_mm`offs l_gip_^ (20). Tb_ 

jl_m_h]_ i` ijncgog ]ih]_hnl[ncih i` β-g_l][jni_nb[hif 

`[]cfcn[n_^ ni ^_p_fij [h ionmn[h^cha DNA _rnl[]ncih 

jlini]if `il bcab-ko[fcns DNA. Hcab_l ]ih]_hnl[ncih i` 

N[Cf (5M) [fiha qcnb CTAB _hmol_^ nb_ l_gip[f i` 

jifsm[]]b[lc^_m ^olcha DNA _rnl[]ncih [h^ m[g_ `ch^cham 

q[m l_jiln_^ \s (19). B[m_^ ih nb_ _rjf[hnm il jf[hn 

mj_]c_m N[Cf ]ih]_hnl[ncih p[lc_^ [h^ l[ha_m \_nq__h 0.7 

M (21) ni 6M (22). Imif[n_^ bcab ko[fcns [h^ ko[hncns i` DNA 

`lig liinm, f_[p_m, [h^ m__^m omcha gi^c`c_^ CTAB 

jlini]if qcnb nb_ jl_m_h]_ i` 2.56 M (23). Oh nb_ inb_l 

b[h^, cn q[m hin [\f_ ni cmif[n_ aii^ ko[fcns [h^ om[\f_ 

DNA `lig g[ct_ qcnb 2.56 M N[Cf ch [hinb_l mno^s (24). 

Qu[lcty [n^ qu[ntcty [ss_ssm_nt o` _xtr[]t_^ DNA 

Fil nb_ ko[hnc`c][ncih i` _rnl[]n_^ DNAm \inb 

mj_]nlijbinig_n_l (N[hi-Dlij) [h^ [a[lim_ a_f 

_f_]nlijbil_mcm q[m oncfct_^ qb_l_ nb_ N[hiDlij 

[\mil\[h]_ jli`cf_ q[m om_`of `il nb_ ^_n_]ncih i` 

]ihn[gch[hnm (jlin_ch, m[fnm, [h^ jifsm[]]b[lc^_m). Tb_ 

[giohn i` DNA i\n[ch_^ `lig _rcmncha jlini]ifm q[m p_ls 

fiq, [h^ g[hs m[gjf_m q_l_ sc_f^_^ fiq ko[fcns i` DNA. 

Fil chmn[hn, A260/A280 l[nci q[m l_]il^_^ [m 1.6 nb[n 

[]no[ffs f_mm_l nb[h nb_ ijncg[f fcgcn 1.8 (25) [h^ nb_m_ 

f_mm [giohn [h^ fiq-ko[fcns DNA q[m hin mocn[\f_ `il 

m_hmcncp_ [h^ jl_]ciom gif_]of[l [h[fsm_m. A \_nn_l 

`ch^cham q[m _hfcmn_^ `lig [h _rj_lcg_hn ]ih^o]n_^ 

_[lfc_l (26) qb_l_ \inb ko[fcns [h^ ko[hncns i` DNA q[m oj 

ni nb_ g[le, \on nb[n _rj_lcg_hn q[m ]ih^o]n_^ ni 

mn[h^[l^ct[ncih i` p[lciom ]ih]_hnl[ncih i` Tlcm-HCL, β-

g_l][jni_nb[hif, N[Cf, [h^ PVP. 

 Ih iol ]oll_hn _rnl[]ncih jlini]if, bcab_l f_p_f i` 

N[Cf (5 M) `olnb_l cgjlip_^ nb_ DNA ko[fcns [h^ nbcm bcab 

ko[fcns i` DNA g[s \_ [nnlc\on_^ ni nb_ bcab_l 

]ih]_hnl[ncih i` PVP (10%) qcnb fiq_l gif_]of[l q_cabn 

(10,000). S_p_l[f l_m_[l]b aliojm _rj_lc_h]_^ jb_hifc] 

jli\f_g qbcf_ omcha fiq ]ih]_hnl[ncih i` PVP (2%) [n 

gif_]of[l q_cabn 10,000 (27, 28). Umcha PVP qcnb fiq 

gif_]of[l q_cabn (10,000) `[pil nb_ f_mm n_h^_h]s i` 

jl_]cjcn[ncha qcnb nb_ ho]f_c] []c^m, ]ihmc^_lcha nbcm q_ 

[pic^ omcha PVP qcnb bcab gif_]of[l q_cabn (40,000) nb[n 

l_g[le[\fs ch`fo_h]_^ [^_ko[n_ [giohn i` jifsjb_hif-

`l__ DNA (29). Pl_pciom mno^c_m (18, 30) q[m om_^ 1-2% PVP 

Extr[]tcon m_tbo^ 
B[sc] ov_rvc_w 
o` tb_ m_tbo^ 

Inctc[l 
m[t_rc[ls 

Buff_rs us_^ cn tb_ 
stu^y 

Buff_r us_^ 
`or _lutcon 

Hcab_st DNA 
yc_l^ 

(na /µl) 

Purcty o` DNA 
(A260nm/

A280nm r[tco) 
  

C_nsfnlcg_nbsf[ggihcog  
Bligc^_ (CTAB) 

B[m_^ ih 
mifoncih; DNA 
jl_]cjcn[ncih 

(m_f_]ncp_) 

100 ga 
jin[ni 

f_[` 
ncmmo_m 

1 gf i` _rnl[]ncih \off_l 
(Cigjih_hnm [l_ 

g_hncih_^ ch n[\f_ 1) 

70% 
Enb[hif 
(500 µf) 

3415.500 1.954 - 2.048 

T[\l_ 2. An [ af[h]_ g_nbi^ mogg[ls om_^ ch iol mno^s 
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ch CTAB g_nbi^ [h^ nb_cl _rnl[]n_^ DNA l_h^_lm DNA 

ohom[\f_ `il ^iqhmnl_[g [jjfc][ncih. Ih [ m[g_ g[hh_l, 

cn q[m l_jiln_^ `[cfol_ ni pcmo[fct_ [hs \[h^ ch 2% [a[lim_ 

qb_h 1% PVP q[m om_^ (24). 

 Hcab jolcns DNA _rnl[]n_^ `lig g_hncih_^ jin[ni 

]ofncp[lm omcha nb_ jlijim_^ gi^c`c_^ CTAB _rnl[]ncih 

g_nbi^m cm mbiqh ch `caol_-5 [h^ nb_ `ch^cham [l_ 

mogg[lct_^ ch T[\f_ 3. Tb_ A260/A280 g[hc`_mn_^ nb_ 

_r]_ff_hn jolcns i` [p[cf_^ DNA l[ha_m \_nq__h 1.93 ni 

2.048 (qcnb [ mchaf_ [\mil\[h]_ j_[e [n 260 hg, mbiqh ch 

`ca.5). A260/A230 l[nci l[ha_m \_nq__h 1.95 ni 2.080 

^_hin_^ nb[n nb_ jl_j[l[ncihm `l__ `lig jlin_chm [h^ 

jifsjb_hifc]m/jifsm[]]b[lc^_ ]ihn[gch[ncih. Tbcm 

`ch^cham ]ill_f[n_m nb_ `ch^cham i` jl_pciom mno^c_m (18, 26). 

Ernl[]n_^ DNA `lig 11 \fii^ m[gjf_m qb_l_ nb_ jolcns i` 

_rnl[]n_^ DNA q[m _p[fo[n_^ \[m_^ ih 260/280 hg l[nci 

nb[n q[m l_]il^_^ gil_ nb[h 1.8 (31) [h^ nbim_ `ch^cham 

q_l_ ]igj[l_^ ni nb_ `ch^cham i` inb_l l_jilnm (31, 32). In 

q[m g_hncih_^ nb[n [ fiq 260/280 hg l[nci ch^c][n_m nb_ 

jlin_chm ]ihn[gch[ncih nb[n chbc\cn nb_ ^iqhmnl_[g 

[jjfc][ncihm [h^ ]l_[n_ ^cmnol\[h]_ `il DNA-\[hecha (33). 

Oh nb_ inb_l b[h^,   [ fiq 260/230 hg l[nci ch^c][nil i` 

jb_hif ]ihn[gch[ncih. B_mc^_m nb_m_, inb_l jb_hifm il 

m[fn \[m_^ ila[hc] ]igjioh^m [l_ [fmi l_g[chcha jin_hn 

chbc\cnilm i` ^iqhmnl_[g [jjfc][ncihm (34). Ih iol ]oll_hn 

mno^s, bcab [\mil\[h]_ l[ncih `lig \inb 260/280 hg [h^ 

260/230 hg ch^c][n_m nb_ ]ihn[gch[ncih `l__ il jolcns i` 

iol _rnl[]n_^ DNA.   

 Ah _rj_lcg_hn q[m ]ih^o]n_^ ni _rnl[]n nb_ g[ct_ 

DNA qcnbion fckoc^ hcnlia_h qb_l_ 260/280 l[nci q[m 

l_]il^_^ l[ha_m \_nq__h 1.2–2.07 [h^ 260/280 l[nci q[m 

`ioh^ \_nq__h 1.93 [h^ 2.27 nb[n ch^c][n_m cahil[\f_ 

f_p_fm i` ]ihn[gch[ncih (24). Tbcm `ch^cha ^l[g[nc][ffs 

g[n]b_^ ni iol `ch^cham [m q_ff [m `_q mno^c_m ]ih^o]n_^ 

_[lfc_l (35, 36) ch ]_l_[fm [h^ ]innih, l_mj_]ncp_fs. Bon 

[giha nb_ `ch^cham i` (24), nb_ jolcns l[nci i` >1.9 [h^ <1.7 

^_hin_m nb_ jl_m_h]_ i` RNA [h^ jlin_chm, l_mj_]ncp_fs. 

Cihn[gch[ncih `l__ DNA q[m _rnl[]n_^ (37) qb_l_ 260/280 

[\mil\[h]_ l[nci q[m l[ha_m \_nq__h 1.6 ni 1.8 [h^ 

g[rcgog [\mil\[h]_ l[nci q[m _hfcmn_^ [m 2.7.  

 Aa_ [h^ nsj_ i` f_[` _rjf[hnm [fmi [h cgjiln[hn 

^_n_lgch[hn i` aii^ ko[fcns DNA [h^ sioha [h^ `l_mb f_[` 

m[gjf_m [l_ nb_ \_mn ]bic]_ `il DNA _rnl[]ncih \_][om_ 

g[nol_ f_[p_m b[l\iol bcab_l f_p_f i` jifsjb_hifm [m q_ff 

[m jifsm[]]b[lc^_m nb[n bch^l[h]_ nb_ ko[fcns i` DNA (38). 

Sig_ i` ][m_m cn cm l_kocl_^ ni _rnl[]n DNA `lig g[nol_ il 

^lc_^ f_[p_m, nbcm ijncgct_^ jlini]if ][h [jjfs ni mifp_ 

nbcm jli\f_g qcnbion chn_l`_lcha nb_ ko[fcns i` DNA. 

 Wbcf_ _rnl[]ncha, Sb_[lcha i` DNA jlin_]n_^ DNA 

`l[ag_hn[ncih [h^ nbcm f[]e i` mg_[lm ^_gihmnl[n_^ nb_ 

_f_p[n_^ f_p_f i` DNA jolcns. In cm jl_pciomfs _mn[\fcmb_^ 

nb[n nb_ mb_[lcha i` DNA ][h chn_llojn nb_ _htsg[nc] 

l_[]ncihm ^cl_]nfs [h^ ch^cl_]nfs (39) \on Taq DNA 

Fcaur_ 5. G_higc] DNA jli`cf_ i` nl[hmjf[mnigc] jin[ni ]ofncp[lm g_[mol_^ \s N[hi-Dlij 

S[mpl_ ID S[mpl_ n[m_ 
Nu]l_c] A]c^ 

Con]_ntr[tcon 
(ha /µf) 

Unct 
A260 

(10gg) 
A280 

(10gg) 
260/280 260/230 S[mpl_ 

Typ_ 
F[]tor 

K-01 Koli^[-1 2592.500 ha/µL 51.850 25.536 2.031 2.035 ^mDNA 50 

K-02 Koli^[-2 2372.050 ha/µL 47.441 23.166 2.048 2.080 ^mDNA 50 

SR-01 Scgjfs R_^-1 3308.750 ha/µL 66.175 33.873 1.954 1.950 ^mDNA 50 

SR-02 Scgjfs R_^-2 1634.750 ha/µL 32.695 16.010 2.042 1.998 ^mDNA 50 

Cb-01 Cb[ff_ha_l-1 3415.500 ha/µL 68.310 35.259 1.937 1.959 ^mDNA 50 

Cb -02 Cb[ff_ha_l-2 3086.350 ha/µL 61.727 30.888 1.998 2.030 ^mDNA 50 

S[-01 S[hn_-1 3288.750 ha/µL 65.773 33.077 1.988 1.980 ^mDNA 50 

S[ -02 S[hn_-2 3282.644 ha/µL 65.644 33.115 1.982 1.962 ^mDNA 50 

T[\l_ 3. R[ha_m i` DNA sc_f^ [h^ jolcns []bc_p_^ `lig m[gjf_m _rnl[]n_^ qcnb fckoc^ hcnlia_h \s CTAB g_nbi^ 

https://horizonepublishing.com/journals/index.php/TCB/index
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Tl_h^m ch Coll_hn Bcifias 

jifsg_l[m_ []ncpcns q[m hin chbc\cn_^. Cihmn[hn nl_[ng_hn 

qcnb ]bfili`ilg: cmi[gsf [f]ibif _hmol_^ l_gip[f i` 

]bfilijbsff, jcag_hnm, [h^ ^s_m. B_mc^_m nb_ jin[ni, nbcm 

ijncgct_^ jlini]if ][h \_ oncfct_^ ni _rnl[]n bcab ko[fcns 

[h^ jolc`c_^ DNA `lig [hinb_l jf[hn mj_]c_m b[l\ilcha 

bcab f_p_f i` m_]ih^[ls g_n[\ifcn_m ch [ ]imn _ff_]ncp_ [h^ 

ncg_ m[pcha g[hh_l. 

Aa[ros_ a_l _l_]tropbor_scs [c^_^ vcsu[lcz[tcon o` 

_xtr[]t_^ DNA  

Am iol `ch^cham, a_f _f_]nlijbil_mcm ^_jc]n_^ [ mchaf_ DNA 

\[h^ qcnb bcab gif_]of[l q_cabn [h^ nb_ [\m_h]_ i` RNA 

]ihn[gch[ncih q[m _hmol_^. Fcaol_ 4 mbiqm nb_ ^cmnch]n 

\[h^m m_j[l[n_^ [n nb_cl ]ill_mjih^cha bcab gif_]of[l 

q_cabn [h^ hih_ i` nb_ DNA m[gjf_m mbiq_^ mcahc`c][hn 

mg_[lcha. Ti l_gip_ nb_ m_]ih^[ls g_n[\ifcn_m 

(][l\ibs^l[n_m [h^ jlin_chm) [nn[]b_^ ni nb_ DNA [h^ ni 

ch]l_[m_ nb_ mifo\cfcns i` jifsm[]]b[lc^_m ch _nb[hif 

jl_m_h]_ i` bcab ]ih]_hnl[n_^ N[Cf ch _rnl[]ncih \off_l cm 

l_g[chcha p_ls ]lo]c[f. B_mc^_m nbcm, N[Cf jli`c]c_hnfs 

chbc\cn nb_ jifsm[]]b[lc^_m ]i-jl_]cjcn[ncih nia_nb_l qcnb 

nb_ DNA (36, 40, 41). 

Con]luscon 

Tbcm [lnc]f_ mogg_^ oj [ mcgjf_, koc]e, l_fc[\f_ [h^ ]imn-

_ff_]ncp_ DNA _rnl[]ncih g_nbi^, qbc]b _hmol_m nb_ 

_ffc]c_hn l_gip[f i` jifsm[]]b[lc^_ [h^ jifsjb_hifc] 

]igjioh^m ni _hmol_ bcabfs ko[fcns [h^ jolc`c_^ DNA `lig 

nl[hmjf[mnigc] jin[ni fch_m. Ih fiq n_]bhifias f[\m `il 

bcab-j_l`ilg[h]_ jl_j[l[ncih i` m[gjf_m ]ih^o]cp_ ni 

^cff_l_hn gif_]of[l chp_mnca[ncihm, nbcm jlijim_^ 

ijncgct_^ CTAB Plini]if j_lgcnm nb_ bcab-_h^ a_higc] 

DNA cmif[ncih (qbif_-a_hig_ m_ko_h]cha, \cich`ilg[nc] 

niifm, [h^ [^p[h]_^ m_ko_h]cha n_]bhifiac_m _n].). 
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