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ABSTRACT 

An efficient In vitro micropropagation protocol for boraginacean member Cynoglossum zeylanicum was developed 
under aseptic condition. The plantlets were regenerated from nodal explants of the healthy elite in the MS medium 
supplemented with BAP and NAA for shooting and rooting. The hormonal range of the culture medium was 2- 10 
micromolar. The nodal explants gave full regeneration frequency for shoot and root. The developed plantlets showed no 
variation from the in vivo plantlets. 10 µM BAP gave 100 % shoot regeneration frequency with 17.6±0.54 number of 
shoots that had a shoot length of 5.48±0.31 cm. The rooting was best observed at 10 µM NAA that had 8.6±0.54 roots of 
4.34±0.11 cm lengthy roots. The well developed plantlets were hardened and acclimatized. The study aid in multiple 
plantlet production of Cynoglossum zeylanicum that can be used for further advanced studies and research.  
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INTRODUCTION 
The earth inhabits the most vital and complex feature called biodiversity. Life interplays with the physical 
features and the network interactions have made earth a living planet. The enormous diversity of plant 
kingdom makes the mankind curious and exploring the hidden wealth. The plants with curative chemo-
compounds are the medicinal plants. The plant has been destroyed to a greater extent by anthropogenic 
activities. So it becomes an adverse need to conserve the plants from depletion to maintain the 
equilibrium. One such technique is the plant tissue culture. It helps in conserving and elucidation of 
phytocompounds for drug discovery and other important needs of mankind. The plant Cynoglossum 
zeylanicum belongs to the family boraginaceae. The genus contains 75 species and is commonly called as 
hound's tongue. Common names of the plant Cynoglossum zeylanicum include Ceylon Forget Me Not in 
English, Hindi- Andhahuli, Malayalam- Kayooram, Marathi- Lichardi, Tamil- Picinottarai, Telugu- Kada 
Anthrinta, and Tapa in Tibet. The plant is an erect herb of 1 m tall. The plant is a soft pubescent with 
alternate leaves that are oblong, lanceolate with cute apex.  C. zeylanicum is a medicinal herb that is being 
employed in traditional system of medicine. It is being reported to possess antiseptic, corneal 
conjunctivitis. It dissolves uterine tumors, takes out lymph fluids; leaf juice aids in making eye drops and 
used as ailment for sores, swellings, cough and fractured bone [1]. Maruthiah Anitha et al., [2] reported 
anti-inflammatory activity of C. zeylanicum. It is said to be used in treatment of skin infection [3]. The 
plant has undergone pharmacological studies but it is not revealed for other branches of study. The study 
aims in investigating the other areas of science that could uplift the plant species and aid in human health.  
 
MATERIAL  AND METHODS 
The nodal explant from the field grown Cynoglossum zeylanicum was surface sterilized with tween, 
running tap water and distilled water for about 30 minutes. The sterilized explants were inoculated in the 
autoclaved MS medium augmented with MS salts, B5 vitamins and shooting hormone. The  inoculated 
tubes were incubated at 25 ± 2º C under 45 m-2s-1 photon density for a photoperiod of 16/8. The plantlets 
were transferred to rooting medium and finally hardened and acclimatized. The data's were collected and 
analyzed using ANOVA and DMRT.  
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RESULT AND DISCUSSION 
The nodal explants of Cynoglossum zeylanicum initiated after 7 days from the date of inoculation and it 
showed a high significance in the regeneration frequency. The initiated shoots developed into plantlets 
that resembled the in vivo plant with no somoclonal variations. The MS medium fortified with 
combinations of cytokinin and auxin for shootlet and rootlet production in the concentration range of 2 to 
10 micromolar gave finer results beyond our expectations. This is the first report on the tissue culture of 
this plant. The plant has been studied for ethnobotanical and pharmacological activities.  
The plantlets from the nodal explants of Cynoglosssum zeylanicum in the MS supplemented hormonal 
medium gave the regeneration response from 95 and above. Some of the cultures showed hyperhydricity 
so they did not give full response. The highest response of the explants was seen in the highest 
concentration 10 micromolar in both shooting and rooting. The highest concentration gave much finer 
result than the other tested hormones. The number of shoots and roots and their length gradually 
elevated with increasing concentration and we found no interruption. The highest shoot number was 17.6 
with a standard deviation of 0.54 having a shoot length 5.48 cm. If we look from the highest concentration 
the parameters show a descending trend. The same trend was observed in rooting medium also, the 
highest hormonal concentration gave 8.6±0.54 number of roots with a root length of 4.34±0.11 cm. The 
lowest concentration reported 3.8±0.83 roots having 2.32±0.34 cm as their root length.  
The investigation reported a lowest number of 12 shoots in the BAP supplemented medium but Zakia et 
al., [4] recorded highest number of shoots 11.8 shoots per explants with a maximum shoot length of 12.15 
cm in Aloe vera at 0.5 mgl-1. Mahipal et al., [5] reported 13.2 shoots maximum and 5.2 cm shoot length 
from nodal explants of Rungia pectinata L at the combinational concentration of 0.5 mg/L BAP and KIN + 
0.1 mg/L IAA.  BA was recorded to be the best cytokinin for shoot regeneration by Sahoo and Chand [6]. 
Several studies accorded BAP as the suitable medium for shoot induction and regeneration [7-13]. 
Kumari et al., [14] recorded 18 shoots from nodal explants of Bacopa monnieri and the root induction 
frequency was 95% with 12 roots and of root length 5.6 cm in IBA rich medium. The result was higher 

NODE 

Rinse   with running tap   water    
for    30 minutes 

0.1 % HgCl2 for 2-3 minutes 

EXPLANT SELECTION 

SURFACE STERILIZATION 

70% Ethanol for 30 Seconds 

HARDENING & ACCLIMATIZATION 

MEDIA PREPARATION  
MS Salts + B5 Vitamins 

BAP (2-10 µM)  

INOCULATION AND INCUBATION  Place nodal explants at 45º in the 
medium 

Incubation at 25 ± 2º C  

16/8 h light/dark/ Photon flux 
density of 45 m-2s-1 

 
SUB CULTURING  

 

ROOTING 
 

NAA (2-10 µM)  
 

Autoclave  

ANOVA &DMRT (DATA ANALYSIS) 

Duraiswamy et al 



BEPLS Vol 11[8] July 2022                           99 | P a g e             ©2022 AELS, INDIA 

than compared with our investigation. Similarly Rashid, [15] reported 85.3 shoots in 1.0 mg/l BAP with 
6.8 cm shoot length and at last summarized that NAA was effective than IBA when used alone for rooting. 
This investigation reports the first report of Cynoglossum zeylanicum for plant tissue culture.  
            

Table 1: Hormonal efficiency of plantlet production in Cynoglossum zeylanicum (Vahl) Thunb. ex 
Lehm 

BAP NAA PERCENTAGE OF 
RESPONSE (%) 

NUMBER OF 
SHOOTS 

SHOOT LENGTH 
(cm) 

NUMBER OF 
ROOTS 

ROOT 
LENGTH 

(cm) 
2 - 95 12.8±0.83 3.08±0.42 - - 
4 - 97 14.8±0.83 3.54±0.20 - - 
6 - 98 15.6±0.54 3.82±0.31 - - 
8 - 99 16.8±0.44 4.48±0.23 - - 
10 - 100 17.6±0.54 5.48±0.31 - - 
- 2 96 - - 3.8±0.83 2.32±0.34 
- 4 98 - - 4.4±0.54 2.56±0.11 
- 6 100 - - 5.4±0.54 3.26±0.23 
- 8 99 - - 6.2±0.44 3.72±0.49 
- 10 100 - - 8.6±0.54 4.34±0.11 

Mean±Standard deviation of five replicates of three experiments 
 

 
CONCLUSION 
The mass production of Cynoglossum zeylanicum using a standard protocol was successful at the highest 
concentration which can be used for commercial production of the plantlet within a short span of time. 
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These plantlets can be used for Ex vitro culture of the plant and phytochemical extraction for 
pharmacological studies. The future studies can aid in helping humans for their benefits.  
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