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a: Semi-Evergreen Forests (Plateau Near Kanakumbi) 
b: Moist & Dry Deciduous Forests (Near Kinaye) 
c: Scrub & Thorn Forests (Near Gokak During Rainy Season) 
 
 
 
 

 



91 medicinal plant species belonging to 51 

families used to cure 64 types of diseases. 



a: Abelmoschus esculantus (L.) Moench.  

    (Malvaceae) 
 

b: Actinopteris radiata (Sw.) Link.       

    (Actinopteridaceae) 
 

c: Aerva lanata (L.) Juss. 

   (Amaranthaceae) 
 

d: Aristolochia tagala Cham.  

    (Aristolochiaceae) 
 

e: Cassia fistula L.  

     (Caesalpiniaceae) 
 

f: Catharanthus roseus (L.) G. Don.  

    (Apocynaceae) 
 

g: Cinnamomum tamala (Ham.) Nees & Eberm  

     (Lauraceae) 
 

h: Cissus quadrangularis L.  

    (Vitaceae) 



a: Pedalium murex L.  

    (Pedaliaceae) 
  

b: Rauvolfia serpentina (L.) Benth. ex Kurz.   

    (Apocynaceae) 
 

c: Rauvolfia tetraphylla L.  

    (Apocynaceae) 
 

d: Remusatia vivipara (Roxb.) Schott   

    (Araceae) 
 

e: Saraca asoca (Roxb.) de Wilde     

    (Caesalpiniaceae) 
 

f: Solanum nigrum L.  

    (Solanaceae) 
 

g: Tinospora cordifolia (Willd.) Merrill.  

    (Menispermaceae) 
 

h: Withania somnifera (L.) Dunal  

    (Solanaceae) 



a: Achyranthes aspera L.  

    (Amaranthaceae) 
 

b: Achyranthes coynei Sant.     

    (Amaranthaceae) 
 

c: Asparagus racemosus Willd.     

    (Asparagaceae) 
 

d: Asparagus gonoclados Baker    

    (Asparagaceae) 
 

e: Piper betle L.  

    (Piperaceae) 
 

f: Piper longum L.  

   (Piperaceae) 
 

g: Piper nigrum L. 

    (Piperaceae) 
 

h: Piper trichostachyon (Miq.) C. DC.    

    (Piperaceae)  



a: Achyranthes coynei Habitat  

b: Petiole   

c: Ventral View of Leaf 

d: Dried Leaves 
e: Leaf Powder 



The present study reports TPC and antioxidant 
activity of A. coynei for the first time. 



(A) ;  

a-habitat,  

b-inflorescence, 

c-flower,  

d-flower bud,  

e-bract,  

f-androecium,  

g-gynoecium,  

h-fruits.  

 

 

(B);  

a- inflorescence: 

flower first erect, 

later patent, 

finally deflexed.  

b-bractioles. 



a: TS of leaf 

b: TS of petiole  

c:  Lower epidermis 

d:  Upper epidermis 

e:  Vascular bundles  

f:   Calcium oxalate crystal 

g:  Long, multi-cellular warty trichome 

h:  Glandular trichome with blunt apex 

i:   Palisade & spongy parenchyma cells  

j:  Xylem vessels 

k: Calcium oxalate crystals 

l:  Collenchyma cells 

m: Epidermis with trichomes 

col: Collenchyma cells 

cu:  Cuticle 

epi: Epidermis  

g-tri: Glandular trichome with blunt apex  

p:  Parenchyma  

pp:  Palisade parenchyma 

 tri:  Long, multi-cellular warty trichome 

vb:  Vascular bundle 

 sp: Spongy parenchyma. 



 

First  Time  Reported  



 Amaranthaceae family consists of 850 sps. belonging to  

   71 genera ,out of which 60 sps under 20 genera are found  

 in India. 

 A.coynei ,an endemic plant (survey report by Pai SR.et al. 

(2011), it was found indifferent localities of Belagavi district). 

 Possesses antimicrobial activity against pathogen like 

S.epidermis, B.subtilis,S.aureus,P.aeruginosa and A.niger. 

 It is an endangered species and requires immediate action. 

 Collection of plant material  from the natural habitat is 

restricted to a few months in a year. 

 The plants falls in ‘RARE’ category of IUCN. 

 Hence ,it is worth to work on in vitro plant tissue culture. 

 

 

 



 Collection of plant material 

 Standardization of surface sterilization 

 Initiation and establishment of cultures. 

 Initiation of multiple shoots. 

 Initiation of rooting. 

 Hardening and acclimatization. 

 HPLC analysis for determination of betulinic acid, 

 oleanolic acid and ursolic acid contents in in vitro 

    raised plants. 



1 

• Sterilization of equipments and glasswares 

• 1210C /15 lbs pressure / 20 min. 

2 

• Preparation of media 

• Preparation of stock solution and working media 

3 

• Explant preparation 

• Surface sterilization 

4 

• Standardization of protocol 

• Shoot and root induction). 

5 

• Maintenance 25±20C /60-70% humidity under 16 h light / 8 h dark 
photoperiod (cool white fluorescent light; 40lmol m-2s-1). 

• Sub culturing 

• Hardening and acclimatization 



 MS Media fortified with combination of cytokinin 

3mg/L,0.5mg/L TDZ & 0.5mg/L KN 

 Cytokinins BAP, KN,TDZ with different conc. 

(0.5,1.0,1.5, 2.0,3.0 mg/L) were used for shoot 

initiation and multiple shooting. 

 Subculturing done routinely in fresh medium with 

same concentration 

 Showed synergistic effects with higher efficiency 

of multiple shoot induction. 

 Shoots were raised with different combinations 

of cytokinins. 





Extensive root system on MS 

medium  with 0.5 mgL-1 IBA.  





Mixture of Soil, Sand & Peat (4:3:3) Survival Rate - 60%  



 Determination of Betulinic acid, Oleanolic acid, Ursolic acid 

from the methanolic extract of in vitro tissue culture plants of 

Achyranthes coynei was performed. 

Retention Time 

(Standard Acid) 

Retention Time 

 (Plant Extract)  

1. Betulinic acid  

    (11.281 min+/-0.2 min) 

2.Oleanolic acid 

    (12.396 min +/-0.2 min) 

3.Ursolic acid 

    (13.013 min+/-0.2 min) 

1. Betulinic acid 

    (11.243 min) 

2. Oleanolic acid 

    (12.336 min) 

3. Ursolic acid 

     (12.947 min) 



 Protocol described is useful for in vitro  micro 

propagation of Achyranthes coynei. 

 Shoot tips as explants were good source for shoot 

 multiplication, rooting and plant regeneration.  

 A combination of (3mgL-1BAP, 0.5mgL-1 TDZ & 

0.5mgL1Kinetin) in MS medium showed maximum no. of 

shoots. 

 Shoots thus formed, when placed in (0.5mgL-1 IBA 

showed maximum rooting. 

 Different concentrations  of auxins produced callus and 

0.1mgL-1 NAA showed a good callus growth. 

 Successful hardening response of 60% was reported.  

 First report regarding the micro propagation of 

A.coynei. 
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