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Abstract An efficient Dbrolocol for the isolation of high molecular weight DNA from dry powdered
samples of lurmenc including mar/get samples is described th'ch will help m PCR based detection

powder including market samples.

Materials and methods
Powdered samples of Curcuma longa, Curcuma zedoarig and three popular market
samples are used in the study. The protocol is as below:
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(1) weigh 2 g of each turmeric powder from Curcuma longa and Curcuma zedoaria
as well as three market samples;

(2) homogenize the powder with 10ml of 3 per cent CTAB buffer containing
0.3 per cent B-mercaptoethanol and transfer to 50 m] Oakridge tubes;
(3) incubate at 60°C for 2h with intermittent shaking;
(4) add 3 ml of phenol: chloroform: isoamylalcohol (25:24: 1) and 7 ml of chloroform:
isoamylalcohol (24:1); ’
(5) mix by inversion for 15 min;
(6) centrifuge at 8,000 g for 15min at 4°C;
(7) transfer the aqueous phase to a fresh Oakridge tube and add 0.6 volume of ice
cold isopropanol;
(8 incubate at —20°C for 2h to precipitate the DNA;
(©) pellet down the DNA at 4,000 g for Smin and wash the pellet with 70 per cent
ethanol;
(10) dry the pellet and dissolve in minimum volume of sterile double distilled water;
(11) add 10 ug/m! of RNAse and incubate at 37°C for 1k;
(12) add equal volumes of phenol: chloroform: isoamylalchohol (25:24:1). Mix for

15 min. Centrifuge at 10,000 g for 15 min at 4°C. Take out the DNA supernatant
and repeat the extraction once again;

(13) taketheaqueous phaseandadd equal volume of chloroform: isoamylalcohol (24 : 1);

(14) centrifuge at 10,000 g for 15min at 4°C using a Superspin R - V/FA from
plastocrafts India Ltd;

(15) take out the aqueous phase and add equal volumes of 100 per cent ice-cold
ethanol and keep at — 20°C for 2h to precipitate the DNA;

(16) pellet down the DNA at 4,000 g for 5min and wash with 70 per cent ethanol to
remove extra salts dissolved in double distilled water;

(17) add 200 ul 30 per cent of PEG 8000 to 500 ul of DNA sample mix and keep in
room temperature for 30 min;

(18) centrifuge at 14,000 g for 15min;

(19) wash the pellet with 80 per cent ethanol, dry off the ethanol and dissolve the
pellet in nuclease free water or Tris-EDTA (10:1) buffer;

(20) store the samples frozen at — 20°C.

RAPD analysis

PCR amplification of the isolated DNA was done by using random decamer primers
obtained from OPERON Technologies, Alameda, USA. The RAPD reaction was
performed in 25 ul reaction volume with 20ng genomic DNA, 0.2mM dNTPs, 0.3 uM
primer, 2mM MgCl, and 1U Tag DNA polymerase using a PTC — 100 Programmable
Thermal Controller, M ] Research, Inc, USA, according to Willams ef al (1990).
The amplified products were visualized by electrophoresis in a 2 per cent agarose
gel containing 0.5 ug/ml of EtBr and documented by a gel documentation system
(Alpha Imager 2220, USA).




Results and discussion

Turmeric rhizomes are rich in polysaccharides, proteins, polyphenols, alkaloids and
other secondary metabolites that can hamper DNA isolation and amplification. Dry
and powdered samples pose further problems in DNA isolation (Do and Adams, 1991;
Webb and Knapp, 1990). The problem will be compounded, if the candidate tissue isa
dried powdered sample of recalcitrant rhizomatous material like turmeric. The
preferred method of DNA extraction for a given recalcitrant tissue can be determined
only through trial and error methods. The DNA isolated from recalcitrant tissue by the
original CTAB method of Doyle and Doyle (1987) is usually found to be contaminated
with high levels of proteins and polysaccharides making it opaque and difficult to
dissolve. Nucleic acids form complexes with secondary compounds such as proteins,
polysaccharides or polyphenols released by cell disruption leading either to embedding
of DNA in a sticky gelatinous matrix or to an off-coloured product (Guillemaut and
MarcchaLl-Drouard, 1992). Polysaccharides also coprecipitate with DNA after alcohol
addition during DNA isolation and lead to high viscosity solutions (Demeke and
Adams, 1992; Do and Adams, 1991).

In many plants it is observed that increasing CTAB and NaCl concentrations
increase the yield of cellular DNA (Smith ef al, 1991). CTAB is generally used as a
detergent to separate out polysaccharides. Similarly a NaCl concentration greater than
1.5M removes the polysaccharides (Fang et al, 1992). Substitution of ethanol for
isopropanol in the last step of DNA precipitation is shown to increase the yield and
purity of DNA many times (Bult ef al, 1992; Rogers and Bendich, 1985). We have
successfully isolated DNA from dried powdered samples of turmeric by following a
modified CTAB method of Doyle and Doyle (1987). The DNA isolated with the
unmodified Doyle and Doyle protocol gave a smear on electrophoresis (lane 1), was not
in sufficient quantity and was not amplifiable (Figure 1). In addition to the unmodified

Note: Lane 1 ~ Curcuma longa Lane 2 — Curcuma zedoaria, Lane 3 — Market sample 1,
Lane 4 — Market sample 2, Lane 5§ — Market sample 3
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Figure 1.

DNA isolated from the
dried turmeric
powder/market samples
using unmodified Doyle
and Doyle method
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Figure 2,

DNA isolated from the
dried turmeric
powder/market samples
using modified Doyle and
Doyle method

Doyle and Doyle protocol we also tried the modified protocol of Singh et al. (1999) for
DNA isolation from market samples of dry tea and Cheng et al (1997) for dried
rhizomes of Coptis. Both these methods failed to yield amplifiable DNA. Hence the
original Doyle and Doyle protocol was modified by precipitating the DNA in ethanol
instead of isopropanol, increasing the concentrations of CTAB to 3 per cent, NaCl to
2M, B-mercaptoethanol to 0.3 per cent, adding phenol: chloroform: isoamylalcohol
along with chloroform: isoamylalcohol in the isolation protocol (step 4), repeating
phenol: chloroform: isoamylalcohol extraction in the purification step (step 12) of the
protocol and final precipitation of the DNA with 30 per cent polyethylene glycol (PEG
8000). The results could be exactly reproduced in repeated extractions.

In the polymerase chain reaction, plant DNA contaminated with ubiquitous secondary
compounds and carbohydrates is especially difficult to amplify. The precipitation of
DNA samples with polyethylene glycol (PEG 8000) yields highly purified homogenous
DNA preparations devoid of proteins and polysaccharides. In addition, the coloured
pigment present in the samples can also be removed from the DNA preparations
by purifying with polyethylene glycol (Agudo et al, 1995; Dixit, 1998).

Spectrophotometric measurements of DNA samples at 260 and 280 nm gave an
absorbance ratio (A260/A280) of 1.82-1.91 indicating high purity of the DNA samples.
The quality of the total DNA isolated from dried turmeric powder was also checked by
agarose gel electrophoresis. Agarose gel electrophoresis of DNA samples showed
conspicuous bands of high molecular weight DNA about 22,000bp with a
little shearing (Figure 2). The yield of DNA isolated from the samples ranged from
2 to 4 ug/gm dried powder of turmeric. Figure 3 shows RAPD banding patterns
amplified with primer OPA — 02 (5 TGCCGAGCTG 3') using DNA of Curcuma longa,
Curcuma zedoaria and the three market samples. The major band of size 750 bp

Note: Lane 1 - Marker Eco RI Hind III double digest, Lane 2 — Curcuma longa
Lane 3 ~ Curcuma zedoaria, Lane 4 — Market sample 1, Lane 5 — Market sample 2,
Lane 6 — Market sampie 3




-

Notes: M - Marker Eco R | Hind I double digest, Lane | - Curcuma longa,
Lane 2 ~ Curcuma zedoaria, Lane 3 — Market sample 1, Lane 4 — Market sample 2,
Lane 5 — Market sample 3. The arrows indicate the C. zedoaria specific bands
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