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ABSTRACT: Physalis peruviana L. is a popular folk medicine used for treating cancer, leukemia, hepatitis, 

rheumatism and other diseases. An experiment was conducted to study the effect of growth regulators on plant 

regeneration in P. peruviana. In this experiment, rhizogenesis and organogenesis were initiated from the leaves and 

nodes of P. peruviana. The medium used for this purpose was MS with different concentrations of Kin (0, 1, 2 

mg/l) and BAP (0, 1, 2, 3, 4 mg/l) for leaves explants and BAP and Kin in combination with different 

concentration of IBA (0.5, 1 mg/l) for nodal segments.  In this study, our objectives were to development of an 

efficient micropropagation protocol for the medicinal plant Physalis peruviana by the in vitro culture of leaf and 

nodes explants. The results showed that highest regeneration from leaf and nodal explants was observed at the 

highest concentration of BAP and Kin. Maximum callus induction (100%) was observed from nodal segment at 

lower concentration of cytokinine and presence of IBA. Full strength MS solid medium with 1.0 mg/l IBA without 

or at lower concentrations of cytokinine exhibited the best in vitro rooting. 
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INTRODUCTION 

 

 

 Peruvian cherry (Physalis peruviana L.) is one of the 

important pharmaceutical plant species belonging to the 

family Solanaceae and genus Physalis and include over 80 

varieties that can be found in the wilderness (Perry, 1980). 

The fruits of P. peruviana are bitter, appetizing, tonic, 

diuretic, and laxative. Fruit juice of peruvian cherry is rich 

in pectinase, reducing costs in the preparation of jams and 

other similar products (Ramadan and Moersel, 2007). 

Many medicinal properties are attributed to P.peruviana 

such as malaria, asthma, hepatitis, dermatitis, diuretic and 

rheumatism (Perry, 1980; Wu et al., 2004). Moreover, 

antioxidant properties of fruits have also been reported by 

many authors (Wu et al., 2005; Liu et al., 2008; Reddy et 

al., 2010). They believe that many of the medicinal 

properties of the fruit are associated with the antioxidant 

capacity of polyphenols present in the fruit. Increasing 

demand for valuable plants, which are particularly use for 

the food and medicine have already affected the status of 

wild plants and cause of their rapid depletion from the 

natural habitats (Alagumanian et al. 2004). Therefore, 

highly efficient and reproducible in vitro regeneration 

system is an absolute prerequisite for both in vitro cloning 

and producing transgenic plants and offers a possible 

solution to the problem of medicinal plants decimation 

(Afolaya and Adebola 2004). Successful application of 

tissue culture system depends on an appropriate choice of 

variables including the explants type (Holme and Peterson, 

1996), developmental stage and size of explants (Eapen 

and George; 1999), genotypes and the growth regulator 

combination used in culture medium (Brown, 1990). 

Previous studies showed that plant growth regulators 

stimulated organogenesis and callogenesis in genus of 

Physalis. Sheeba et al. (2010) reported the highest 

regeneration of P. minima obtained in the MS medium 

fortified with 5 mg/l BAP and 0.25 mg/l IAA. Similarly, 

Sipahimalani et al. (1981) reported regeneration from stem 

explants of P. minima. In addition, Callus induction of P. 

peruviana previously observed by Torres et al. (1988). 
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However, review of the literatures had shown that there 

has been limited effort in the application of tissue culture 

techniques to the regeneration of P. peruviana. Therefore, 

the present study was conducted to examine the potential 

of different explants of P.peruviana with different 

concentration of plant growth regulators, alone or in 

combination for leaves and nodes regeneration. 

 

MATERIALS AND METHODS 

 

Seed collection and germination  

 Seeds of Physalis peruviana L. were collected from 

medicinal plant collection of Shahid Fozveh Research 

Center, Isfahan, Iran. In order to surface sterilization, seed 

were washed with sterile distilled water five times, 

immersed in 70% ethanol for 60 second and washed again 

with sterile distilled water, then soaked in 20% sodium 

hypochlorite solution for 20 minutes and finally rinsed 

three times with sterile water inside the laminar air flow 

chamber. Surface sterilized seeds were then cultured on 

MS medium containing 3% sucrose and were kept at 25º C 

in the 16/8 h (light/dark) photoperiod for germination. The 

aseptically germinated seedlings were used for further 

studies.  

 

Media preparation 

 For leaves explants the MS medium was 

supplemented with two growth regulators supplied at 

different concentrations. BAP (0, 1, 2, 3 and 4 mg/l) in 

combination with Kin (0, 1, and 2 mg/l) were used in this 

study. The pH of the medium was adjusted to 5.8, 

solidified with 0.6% agar and autoclaved at 15 Ibs pressure 

for 20 minute. The explants were cultured (5 explants per 

each dish or replication) in sterile dishes (7×12 mm) each 

containing 25 ml of culture medium, sealed with parafilm 

and maintained at 25
ºC

 under 16/8h (light/dark) 

photoperiod. For node explants BAP (0, 1, 2, 3 and 4 mg/l) 

and Kin (0, 1, and 2 mg/l) were tested in combination with 

IBA (0.5 and 1.0 mg/l).  

 

Data collection and Statistical analysis 

 The experiment of each explants type was arranged as 

factorial in a Completely Randomized Design (CRD) with 

4 replications (4 Petri dishes) and density of 5 explants 

(leaves or nodes) per plate. Data was analyzed using the 

general procedure of SAS software package, Version 9.1. 

When the ANOVA indicated significant treatment effects 

(5 or 1%) based on the F-test, the Least Significant 

Difference test (P < 0.05) was used as a method to 

determine which treatments were significantly different 

from others treatments. For data normalization, Arc sin √x 

conversion was applied on all records.  

 

RESULTS AND DISCUSSION 

 

Leaves Explants 

 The results clearly indicated that plant growth 

regulators significantly affected regeneration response of 

leaf explants. As can be seen in figure 1, increase in 

cytokinins concentration up to 4 units remarkably 

increased regeneration response of leaf explants and the 

highest regeneration (98.7%) was observed in BAP (4 

mg/l) followed by 2 mg/l BAP + 2 mg/l Kin.  Further 

increase in cytokinine concentration considerably 

decreased frequency regeneration of leaf explants (Figure 

1).  Our results supported the results of other authors 

(Ichimura and Oda, 1995; Nogueria et al. 2001, Sheeba et 

al. 2010) who found that the most efficient medium for in 

vitro regeneration of Solanacea family being induction 

medium supplemented with cytokinin.  

 The first shoot induction was observed after 2 weeks 

in MS media supplemented with 4 mg/l BAP. After the 8 

weeks, all of the treatments showed a positive result for 

shooting. However, MS media supplemented with 2 mg/l 

BAP + 2 mg/l Kin exhibited the highest number of shoot 

per explants (24.6) followed by MS media fortified with 4 

mg/l BAP (Figures 2, 3). The cytokinine concentration 

more than four units decreased mean number of shoots per 

explants. Similar to our results, Molla et al. (2011) 

observed that number of shoot per explants in potato 

increase with cytokinine concentration up to 5 units and 

then decreased.  

 

Nodes Explants 

 Nodal explants were incubated on MS medium 

fortified with different concentration of BAP, Kin and 

IBA. Within four weeks multiple shoot emerged directly 

from the explants. Although all combination of plant 

growth regulators increased the frequency of regeneration, 

the highest percentage of regeneration was observed in the 

medium contain higher level of cytokinine in general and 

BAP in specific (Table 1). The application of IBA 

negatively affected the multiplication rate of the 

P.peruviana compared with control and mediums contain 

cytokinine. The inhibitory effect of auxin on multiple 

shoot induction has been previously demonstrated in 

numbers of plants (Gulati and Jaiwal, 1992; Abdellatef and 

Khalafalla, 2007; Khalafalla and Hattori, 2000). Plant 

growth regulators significantly affected shoot length of 

nodal explants. Increasing in BAP and Kin levels had a 

positive effect on length of shoot and the highest shoot 

length was recorded in medium fortified with 4 mg/l BAP 

+ 1 mg/l Kin + 0.5 mg/l IBA.  

 Rooting and callogenesis was highly influenced by 

different types and concentrations of plant growth 

regulators. The results of our study clearly indicated that 

appropriate amounts of auxin in the absence or lower 

concentration of cytokinine are crucial for root and callus 

induction. Among two auxins concentrations, IBA at 1 

mg/l produced the highest percentage of root and callus 

even under higher level of cytokinine, but at maximum 

concentration of BAP (4 mg/l) no rhizogenesis was 
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observed and callogenesis dramatically decreased (Table 

1). Similar to our results many authors observed that 

presence of auxin in medium is necessary for root 

induction in P. minima (Sheeba et al. 2010; Farhana et al. 

2009). In addition, importance of auxins for the production 

of callus in P. minima reported by Mungole et al (2011).  

 The results of experiments showed that the rate of 

proliferation was greatly influenced by the types and 

concentrations of plant growth regulators. Among two 

cytokinins tested, BAP at higher level of application 

appeared to be optimum for node proliferation (Table 1). 

In accordance to our results Farhana et al (2009) observed 

that presence of BAP in medium was necessary for 

proliferation of P. minima.

 
Figure 1. Effect of plant growth regulators on frequency of shoot regeneration from leaf segments of Physalis peruviana in MS medium after eight weeks of 

culture. Data are the mean ± SE (n = 4). LSD (0.05) for frequency of shoot regeneration is 10.57 

 

 

 
Figure 2. Shoot induction from leaf explants in MS media supplemented with various plant growth regulators after 8 weeks. A) 2 mg/l BAP + 2mg/l Kin. B) 4 
mg/l BAP 

 
Figure 3. Effect of plant growth regulators on mean number of shoot of Physalis peruviana in MS medium after eight weeks of culture. Data are the mean ± 

SE (n = 4). LSD (0.05) for mean number of shoot is 3.25 

(A) (B) 
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Table1. Effect of different combination of plant growth regulators on percentage of regeneration, plant height, number of node, percentage of callogenesis, 

percentage of rhizogenesis and percentage of proliferation from nodal segments of  Physalis peruviana in MS medium after four weeks of culture 

BAP 
Levels 

(mg/L) 

KIN 
Levels  

(mg/L) 

Percentage of 

Regeneration 
  

Shoot length 

(cm) 
  

Percentage of 

Callogenesis 
  

Percentage of 

Rhizogenesis 
  

Percentage of 

Proliferation 

IBA (mg/L) 

 

IBA (mg/L) 

 

IBA (mg/L) 

 

IBA (mg/L) 

 

IBA (mg/L) 

0.5 1 0.5 1 0.5 1 0.5 1 0.5 1 

0 

0 31.7 29.7 
 

6.76 5.33 
 

100.0 100.0 
 

100.0 100.0 
 

41.7 39.7 

1 35.0 28.0 
 

7.47 5.43 
 

100.0 100.0 
 

100.0 100.0 
 

55.0 48.0 

2 41.7 38.0 
 

9.39 10.36 
 

100.0 100.0 
 

100.0 100.0 
 

51.7 50.0 

1 

0 45.0 50.7 
 

6.23 7.27 
 

100.0 100.0 
 

43.3 100.0 
 

45.0 50.7 

1 66.0 70.2 
 

5.42 7.56 
 

90.0 100.0 
 

23.2 100.0 
 

36.0 50.2 

2 71.7 75.0 
 

6.90 8.13 
 

75.0 100.0 
 

32.3 100.0 
 

61.7 50.0 

2 

0 70.0 77.7 
 

7.60 6.17 
 

90.0 78.0 
 

18.3 42.0 
 

45.0 40.7 

1 93.3 90.3 
 

8.36 10.35 
 

60.0 65.0 
 

23.0 330 
 

73.3 70.3 

2 100.0 100.0 
 

11.06 12.86 
 

53.3 78.7 
 

13.0 23.2 
 

85.0 70.0 

3 

0 100.0 100.0 
 

10.16 8.90 
 

33.3 43.3 
 

13.3 12.6 
 

75.0 60.0 

1 100.0 100.0 
 

9.07 12.31 
 

46.7 31.7 
 

14.6 10.2 
 

95.0 90.0 

2 100.0 100.0 
 

13.21 12.71 
 

38.3 25.0 
 

0.0 0.0 
 

100.0 100.0 

4 

0 100.0 100.7 
 

13.21 12.98 
 

16.7 25.0 
 

0.0 0.0 
 

97.0 96.7 

1 100.0 100.0 
 

17.47 1543 
 

15.7 18.7 
 

0.0 0.0 
 

100.0 100.0 

2 100.0 100.0 
 

13.03 13.18 
 

11.7 13.3 
 

0.0 0.0 
 

100.0 100.0 

Control (MS) 47.0    4.59     54.0   0.0   0.00  

LSD 14.4  1.94  22.3  17.4  34.6 
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