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Introduction

“Gokshurd’, one of the components ofDashamoola
(compound of ten drugs) widely used Ayurvedasingly as
well as in compound. AlthoughTribulus terrestris
Zygophyllaceae family; is an official source Giokshuraas
per API; Tribulus L. being highly polymorphic genims
about 30 species in the tropical and subtropicainties of
the world; five species are found in India [1,2]xaEt
determinations of its species are still considedfficult

primarily due to the publications of a consideratlgnber of
specific epithets that spread over wide a rangeuoétions|3].
Although the overall vegetative and reproductivatdiees of
this genus are widely used in the classificationspécies,
mature carpels are considered to be the most keld@daracter
for determinations[4]. Nevertheless, intrastamigknds are
also, sometimes, considered important for the diltion of

species in this genus, at least in the group 1Bv&)]

The characters of typical specimens with maturétsfrare
generally constant in a species growing in a nadhti stable

environment. However, in unstable environment, pecges
growing in extra arid climate, the characters oftend to
change, particularly in the shape and ornamentatiothe
mericarps (spines and wings). During the course
development of fruits, the spines or wings on thericarps
show significant variations. Determinations of plgpécimens
collected at various stages of development of druiften

Gokshuraa well-known drug inAyurvedawhich is extensively used in many disease
conditions like dysuria, asthma, diabetes, cougjema, cardiac disorders efxibulus
terrestris (Family — Zygophyllaceae) is an official source ®@bkshuraas per API. Five
species of genus Tribulus are found throughoutaldih a slight morphological difference.

In this study, three different species of Tribugenus from different regions were subjected
for molecular characterization by RAPD method. Asa showed that three different

samples gave clearly similar banding pattern wibheof the random primers used and 80%
similarity between the three samples were obsewlseh the results were subjected to band
scoring and analysis with clustering. Even throubk micromorpholgical observations

showed differentiating characters in mature carpeld intrastaminal glands of the selected

of

confuse taxonomists and force them to take thein ow

judgments. This will eventually result in severanfusions
and false interpretations of names of the sameegpgcowing
in different geographical locations [7]. In the geat study,
three samples of Tribulus genus collected from edgfifit
geographical regions of India were subjected folemdar
characterization (DNA fingerprints) by RAPD method.

Materials and methods

Collection of the samples
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The Tribulus genus samples were collected from following
different regions

1. Chitradurga fort, State - Karnataka

2. Sikka thermal power station, Jamnagar, State —r@uja

3. Kayathar, District — Tuticorin, State — Tamilnadu
Above three samples were botanically identified and
confirmed by Assistant Director and Senior Botgnist
Repository for medicinal resources, FRLHT, Bangaland
V. Chelladurai, Research Officer (Retired) — Boté8gientist
C), CCRAS, Gouvt. of India; and coded as following.

1. Tribulus lanuginosus. (TL)

2. Tribulus terrestridl. (TT)

3. Tribulus subramanyamiP. Singh, Giri & V. Singh

(TS)

Molecular Characterization (DNA Fingerprints)

Fresh leaves were used for molecular charactesizatind
DNA fingerprints were obtained by standard and most
convenient RAPD method. The RAPD reaction was
performed following standard procedures at Aristege
Biosciences Pvt. Ltd, Bangalore[8].

DNA isolation

Young leaves were selected, cut into small piecabowt
cutting the veins; washed with distilled water atldanol. 500
mg of leaves were cut into small pieces and homiagdn
using tissue homogenizer and dry ice. 5 ml of lymiffer was
added. The tubes were incubated at 65°C for 1 hoardry
bath with intermittent mixing and centrifuged atOD0 rpm
for 10 minutes to separate out the unlysed ceflapernatant

was transferred to a fresh 30 ml centrifuge tubeefody.
Equal volume of Chloroform was added, mixed weld an
centrifuged this at 10000 rpm for 15 minutes. Tlgelemus
layer was pipetted out into the fresh 30 ml ceanty@ tube
without taking the interface. Equal volume of Isgpanol and
1/13" volume of 3M Sodium acetate was added and mixed
well. Then it was incubated at room temperature 5et0
minutes and centrifuged at 10000 rpm for 10-15 tdsuThe
supernatant was discarded. The pellet was washtbdb@0 pl
of 70% ethanol. The pellet air dried and suspendesD0 i
of 1X Tris- EDTA buffer. To remove inhibitors forQR;
further the DNA sample was column purified.

Column purification

The column was placed in collection tube, 400 pul of
equilibration buffer was added to the column andtrifiged

at 10000 rpm for 1 minute. Collected buffer wascdisled.
400 pl of equilibration buffer was added to the DN#mples,
mixed and loaded into the column (This step wasatg till
the DNA sample was completed). 500 ul of wash bufferas
added, centrifuged at 10000 rpm for 1 minute anffiebwas
collected. 500 pl of wash buffer 2 was added, deiged at
10000 rpm for 1 minute and buffer was collectede €hlumn
was centrifuged with empty collection tube to coetply
remove the wash buffer for 2 minutes. 50 pl ofielutbuffer
was added to the column placed in new collectiobetu
Incubated at room temperature for 2 minutes andriéemed

at 10000 rpm for 1 minute and eluted sample wasdav
(elution 1). Previous step was repeated (DNA mateeh this
fraction also) (elution 2). Quantization of elutetlA samples
was done by loading into the Agarose gel.

Table 1: RAPD PCR Sequences of primers used

Sr. No Primers Sequence
1. OPA-02 TGCCGAGCTG
2. OPD-02 GGACCCAACC
3 OPC-07 GTCCCGACGA
4, OPB-10 CTGCTGGGAC
5 OPC-06 GAACGGACTC

*Random Primer used were

Table 2: Reactions were set up with PCR master miand respective random

Master mix
Components 1X 15X
D.D.H20 18 ul 270 pl
2X PCR Master Mix 20 pl 3000 pl
*Random Primer 1pl 15 pl
Template 1pl 15 pl
Total Volume 40 pl 600 pl
Table 3: PCR cycle condition
Temperature Time No. of cycles

94°C 5 minutes 1

94°C 30 seconds 40

45°C 1 minute

72°C 1 minute 30 seconds

72°C 7 minutes 1

Note: R-mid range ruler ranging from 0.1, 0.2, 0.3, 0.61.5, 2, 2.5, 3 and 3.5kb
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Observation and results

OPD-02

OPD 2, OPA2,0OPC 7 & OPB 10 - Lane 1, OPC 7, OPC-@.ane 2, OPC 7 - Lane 3, OPC 7 - Lane 4, OPC @&ane 6, OPB 10
- Lane 7, OPB 10 - Lane 8, OPA 2 - Lane 9, OPD 2.ane 10, OPD 2 - Lane 11, OPA 2 - Lane 12, OPA 2ane 13, OPC 6 -
Lane 14, OPD 2 — Lane 15, OPB 10 - Lane 16.
Product size: TT — 295 bp, TL —300 bp and TS -82 bp

by using binary coding method and uploaded to tievare.
Presence of band is noted as '1' and absence dfatie is
considered as '0'. The data was uploaded to thistisia
software Bioconductor R, where the analysis waseduesed
Jaccard coefficient is a statistic used for compuarithe on the clustering method.

similarity and diversity of sample sets. The gelsravscored

Comparing the similarity and diversity of sample sés with
Jaccard coefficient
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Cluster samples TT, TLand TS

Lans 1t oD
H=A75] CPAL

(45780 OPCT

($5L75)  CEE LD

Lane 2 j15¢57 oBCT

o = B CPC &

Lans 3 43828 DPCT —

Lane 4 4ze28 0PC? —

Lane 5 (45554 OFCE  m—

Lane & 45558 OFCE —_—

Lans T (42578 oPED ———

Lans & (25750 cPEID )

Lan= @ 257 oPal

Lan= 10 (2e075 cPE 2 -

Lan= 11 (25055 oPmz — |

Lane 12 (1558 OPA]  o—

Lan= 13 (12588 ORa2 (.

Lans 14 (45175 OPCS  m—

Lane 15282020 OPm2

Lane 16 ¢z ceey DPEID

OPDE, OPAZ, QOPCY & OPBLO- lane L, OPC 7, OFC 6 —Lane 2, (PCT-Lene 3, OPC T —Lane
4, OFCA-Lanet, OFB10- Lane 7, 0OPE 10-Lane B, OPAZ- Lape %, (OFDZ —Lane [0, OPDZ-
Lans 11, OOPA2-Lene 12, (OPAZ —Lane 13, OPC6- Lans 14, OFD2-Lens 15, OFB1G- Lane

16.

Note

» Marker (M): PhiX/Hae Ill/Marker is DNA ruler raigg from 0.1 to 3.5 kb
» Fragment sizes: A260 was checked and 50ng weadetbon to the gel.

Discussion

Medicinal plant species were authenticated by RARBIysis.
The advantages of RAPD technique include their Eaity

rapidity and low amount of genomic DNA required. R
marker provides a wide variation of amplificatioanditions
as it was clearly visible up to a nailing temperatof 38 C

and results were not affected with changes in tiggroof the
primer. Plant DNA extraction was done using CTABthoel.
The DNA was further purified using spin columns. RAwas
done with 5 primers which showed clear differeiiat
between samples TL, TS and TT. Each primer showgcely
different pattern for the three samples. Promineanhd

obtained at 0.6 Kb with OPD — 02 primer for samplE.

Prominent band obtained at 0.4 Kb with OPD — 10 a&d
primer for sample TL and TS respectively. Accordtogthe
dendrogram, lanes 1 and 4 shared similarity betveaemples
TT and TL, lanes 3 and 5 shared similarity betwsamples
TT and TS. Similarity between samples TL and TSeisn in
lanes 8 and 10. The binary scoring of primers OP®RD 2,

OPC 6, OPC 7 and OPB 10 were observed for parallel

characters. Product size of TT — 295 bp, TL — 30@#d TS —
284 bp; output product similarities showed 80% imfilsir
characters and 20% different characters betweee gamples
TT, TL and TS. Samples TT and TL showed 90% siritylar
samples TT and TS showed 85% similarity; whereasptes

TL and TS showed 80% similarities. Thus the DNA
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fingerprint result showed most of all similar geriom
characters, expressed in pharmacognostical studyn Ehe
aspects of categorization, DNA fingerprints of stdd
samples can contribute significant scientific imfation,
which further need to be elaborated up to bar @distem.

Conclusion

In case of same family members with same genus,yman
species create same identical morphology. When sit i
scientifically subjected to the pharmacognosy, ptlyemistry
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