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INTRODUCTION 

Although new technologies and hair disorders therapy 

already widely introduced, many people still suffer from 

distress condition due to hair loss, thinning and baldness.  

That is why hair care practitioners all over the world still 

continues to develop new therapies to stop hair loss and 

to enhance hair growth, including seeking for alternative 

or traditional medicine.
[1,2]

 Traditionally, there are many 

types of method to treat hair loss (alopecia) in different 

system of  medicine including herbal medicine.
[3]

   

 

Referring to pharmacological works in the last five years, 

there were various herbs reported to show hair growth 

promoting activities in test animals. Among the 

examples are as follows. Formulation containing extract 

of Hibiscus rosa sinensi,   Calotropis gigantea  and the 

combination of both plant sextracts showed better hair 

growth acitivities in stressinduced alopecia animal 

model by using minoxidil as positive control.
[4]

  Fresh 

leaf extracts of Naringi crenulata showed hair growth 

promoting effects in rats.
[5]

 

 

The petroleum ether extract of G.glabra showed a higher 

proportion of anagenic hair follicles, vis-a-vis telogenic 

hair follicles, in female  rats.
[6]  

Next, pea sprouts 

extract
[7]

, Eclipta alba extract
[8]

, alcoholic and aqueous 

extract of Centella asiatica, Cyperus rotundus and  

Emblica officinalis, also showed hair growth promoting 

activities in laboratory animal.
[9] 

 

In addition to the above mentioned plants, bananas 

(Musa spp.) are also known to be utilized   in many folk 

medicine system for hair care. Among the examples, 

extract of the trunk's juice can be used to massage scalp 

to promote healthy growth of hair and preventing hair 

loss. Other benefits including preventing split ends and 

breakage, help in softening the hair and protects the 

hair's natural elasticity and repairing dry and sun-

damaged hairs. The benefits allegedly because bananas 

are rich in potassium, natural oils, carbohydrates and 

vitamins, mainly vitamin B.
[10]

  

 

Despite many herbs and chemicals allegedly may be 

attributed to the hair growth, many reports relating to the 

effect of some substances on hair improvement seem to 
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ABSTRACT 

Current technologies and therapies of hair disorders are not yet satisfying people suffer from hair loss, so that 

efforts in seeking effective medicine for promoting hair growth are still continues. This study intended to 

investigate and confirms the effects of crude corms extract of pisang kepok (Musa balbisiana) given topically on 

rabbit hairs growth. Four healty, male rabbits, aged 4-5 months, weighing 1.5 kg – 2 kg were used for the study. 

Six areas (2 cm x 2 cm each) on the dorsal aspects of animals were shaved. The first shaved area treated topically 

with nothing (normal control). The second and third areas treated consecutively with gel without banana corms 

extract (as negative control) and reference formulations (as positive control). The last three areas treated with gel 

containing corms extract of pisang kepok with the concentration of 2%, 4% and 8% respectively. All treatments 

were given once daily for 21 days. The length of hairs were assessed on day 7, 14 and 21, while the hair mass was 

measured on day 22. The results showed herbal topical gel containing crude corms extract of pisang kepok 

significantly increase the animal hairs length and mass in comparison to the  normal and negative control. 

Therefore it can be suggested that herbal gel containing corms extract of M. balbisiana is potent to be use as the 

topical formulations for hair growth. 
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anecdotal, that  in clinical practice, the results obtained 

are still disappointing when we are confronted to 

problems.
[11]

. Moreover, in the context of a banana, there 

are still many questions need to be verified including  the 

types, plant parts, and substances  that actually possess 

positive activities and affect hair growth. This study was 

intended to investigate and confirms the effects of crude 

corms extract of pisang kepok (Musa balbisiana) given 

topically on rabbit hairs growth.   

 

MATERIALS AND METHODS 

Plant Sample and Extraction 

Banana corms used in the study were collected from a 

farmer in Gunung Terang, sub-district of Rajabasa, the 

city of Bandar Lampung, Lampung province, Indonesia. 

The corms were washed with aquadest, sliced into small 

pieces, and were shade dried. About 720 gram of the 

symplicia were macerated using 70% ethanol for 24 

hours. After being macerated for four times, the macerate 

evaporated using rotary evaporator until 720 ml of 

extract was obtained and labelled as stock solution. 

 

Animals and Experimental Design 

Four healty, adult,  male New Zealand rabbits, aged 4-5 

months, weighing 1.5 kg – 2 kg were used for the study. 

Both during the acclimation period and throughout the 

treatment, the animals were individually housed in a 

room with natural light cycle with the temperature range 

of 25 
o
C – 30 

o
C  and fed with normal diet and water ad 

libitum.  

 

The dorsal aspects of rabbits were divided into six areas, 

with a size of 2 cm x 2 cm each, on where the test 

formulation were applied. The hairs on each area were 

shaved using a razor. These areas are then marked as 

depicted in Fig.1 as follows: NC, C-, C+, F1, F2, F3 and 

F4. Area NC is the shaved skin given nothing as the 

normal control. Area C- and C+ are the shaved skin 

treated consecutively with gel without banana extracts 

(as negative control) and reference formulations (as 

positive control). Area F1, F2 and F3 are the shaved skin 

treated with gel containing corms extract of pisang kepok  

2% (v/v), 4% (v/v) and 8% (v/v) respectively.  

 

 
Fig.1 The dorsal aspect of rabbits where the position 

of treatment area are depicted. NC (normal control): 

untreated shaved area;  C- (negative control): shaved 

area treated with gel without plant extracts; C+ 

(positive control): shaved skin given reference 

formulations;  F1, F2 and F3 are the shaved area 

treated with gel containing  extracts  2%, 4% and 8%  

respectively. 

 

Formulations Ingredients of Topical Gel 

The topical herbal gel was prepared using crude corms 

extracts of M. balbisiana, ethanol (96 %), carbopol-934 

(1%), butylated hydroxytoluene, triethanol amine (q.s), 

methyl paraben (0.5%),  propylene glycol 400 (5%), and 

distilled water in a quantitiy sufficient to prepare 100 g 

of gel in the case of blank gel.  The amounts of 

ingredients (plant extract and gelling agents) used in the 

formulations are presented in Table 1. 

 

Table 1. Amounts of ingredients per 100 ml of solution used in topical gel formulations 

Ingredients C- F1 F2 F3 

Banana Corms Extract 0 2 ml 4 ml 8 ml 

Ethanol (96 %) 0,5 ml 0,5 ml 0,5 ml 0,5 ml 

Carbopol 934 (1%) 0,5 g 0,5 g 0,5 g 0,5 g 

Butylated hydroxytoluene 0,01g 0,01g 0,01g 0,01g 

Triethanol Amine (q.s) 0,3 ml 0,3 ml 0,3 ml 0,3 ml 

Methyl Paraben (0.5%) 0,1 g 0,1 g 0,1 g 0,1 g 

Propylene glycol 400 (5%) 5 ml 5 ml 5 ml 5 ml 

Aquadest  (up to) 100 ml 100 ml 100 ml 100 ml 

 

Formulations Ingredients of Reference 

The hair growth promoting gel used as positive control in 

the study was a product that has been widely marketed in 

Indonesia. The formulations was containing  Aloe 

barbadenesis leaf extract (92%),  alcohol, glyceryl 

polyacylate, dipropulene glycol, butylene glycol, 

glycerin, propylene glycol, 1,2-hexanediol, polyglutamic 

acid, betaine, sodium hyaluronate, calendula officinalis 

flower extract, mentha viridis (spearmint) extract, 

Melissa officinalis extract, carbomer, peg-60 

hydrogenated castor oil, triethanolamin, phenoxyethanol 

water parfum, and disodium EDTA. 
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Gel  Administrations and Observation 

The gel (0.1 g/shaved area) was administered topically 

on the animal shaved skin, once daily, for 21 days. On 

day 7, 14, and 21 from each treated area was taken 

randomly 10 hairs and the length of each hair was 

measured using caliper and expressed in centimeter. On 

day 22 all hairs in treated area were taken and weighed 

using a digital microbalance and expressed as milligram. 

 

Statistical Analysis 

The data were described as mean ± standard error (SE). 

One-way ANOVA and Least Significant Diference 

(LSD) test was used to determine the statistical 

significance (p < 0.05) of the differences between values 

of various experimental and control groups. 

 

 

 

RESULTS 

The descriptive and analytical data of the effects of six 

different topical gel on rabbit hairs growth after daily 

treatments on day 7, 14 and 21 are presented, 

respectively, in Table 2, 3 and 4.  The results of one-way 

Anova for the data in Table 2 are F = 3801.251 and  P < 

0.001;  for the data in Table 3 are F = 526.482 and P < 

0.001;  and for the data in Table 3 are F = 64839.600,  

and P < 0.001. Referring the results of LSD test on the 

mean values between the treatments which were shown 

in Table 2, 3 and 4, it is clear that herbal topical gel 

containing crude corms extract of pisang kepok (Musa 

balbisiana) significantly increase the animal hairs length 

in comparison to the  normal and negative control. When 

compared to the positive control, the effect of the gel 

containing crude corms extracts of the plants, even at the 

highest concentration (8%), statistically lower. 

Table 2 The description of rabbit hairs growth on day 7 after daily topical treatments 

Treatments 
Hair length of rabbits (mm) 

Mean ± SE 
1 2 3 4 

NC 5.11 5.19 5.21 5.20 5.180 ± 0.024
a 

C- 5.08 5.12 5.12 5.17 5.118 ± 0.019
a 

F1 6.84 6.76 6.77 6.76 6.793 ± 0.018
b 

F2 7.52 7.50 7.44 7.57 7.508 ± 0.027
c 

F3 8.38 8.24 8.21 8.33 8.280 ± 0.045
d 

C+ 9.03 9.00 8.99 8.99 9.003 ± 0.010
e 

Mean±SE values that shared the same superscript are not significantly different at  α =0.05.  NC (normal control): 

untreated shaved area; C- (negative control): shaved skin treated with gel without plant extracts; C+ (positive control): 

skin given  reference formulations;  F1, F2 and F3 are the shaved skin treated with gel containing  banana corms 

extracts  2%, 4% and 8%  respectively. 

 

Table 3 The description of rabbit hairs growth on day 14 after daily topical treatments 

Treatments 
Hair length of rabbits (mm) 

Mean ± SE 
1 2 3 4 

NC 9.53 9.52 9.30 9.31 9.415 ± 0.061
a 

C- 9.47 9.27 9.37 9.45 9.390 ± 0.039
a 

F1 13.88 13.82 13.81 13.82 13.833 ± 0.018
b 

F2 15.05 14.92 15.07 15.04 15.020 ± 0.039
c 

F3 16.29 16.46 16.52 16.51 16.445 ± 0.055
d 

C+ 17.87 17.86 17.90 17.88 17.878 ± 0.008
e 

Mean±SE values that shared the same superscript are not significantly different at  α = 0.05.  NC (normal control): 

untreated shaved area; C- (negative control): shaved skin treated with gel without plant extracts; C+ (positive control): 

skin given  reference formulations;  F1, F2 and F3 are the shaved area treated with gel containing banana corms  

extracts  2%, 4% and 8%  respectively. 

 

Table 4 The description of rabbit hairs growth on day 21 after daily topical treatments 

Treatments 
Hair length of rabbits (mm) 

Mean ± SE 
1 2 3 4 

NC 14.38 14.33 14.33 14.32 14.340 ± 0.017
a 

C- 14.31 14.29 14.44 14.38 14.355 ± 0.033
a 

F1 20.80 20.82 20.79 20.81 20.805 ± 0.004
b 

F2 22.89 22.95 22.93 22.88 22.913 ± 0.027
c 

F3 24.95 24.97 24.91 24.93 24.940 ± 0.019
d 

C+ 26.94 26.91 26.93 26.89 26.918 ± 0.012
e 

Mean±SE values that shared the same superscript are not significantly different at  α= 0.05.  NC (normal control): 

untreated shaved area; C- (negative control): shaved skin treated with gel without plant extracts; C+ (positive control): 

skin given  reference formulations;  F1, F2 and F3 are the shaved area treated with gel containing banana corms 

extracts  2%, 4% and 8%  respectively. 
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Table 5 presents effects of topical gel on the rabbit hair 

mass after 21 days of treatment. The one-way Anova 

results in F = 415.621 and P < 0.001. Based on the 

results of LSD test it is markedly that herbal topical gel 

containing crude corms extract of pisang kepok (Musa 

balbisiana) significantly increase the animal hair mass in 

comparison to the normal and negative control, although 

still lower than the positive control. 

 

Table 5: The description of rabbit hairs mass in shaved skin area after 21 days treatments 

Treatments 
Hair mass of rabbits (mg) 

Mean ± SE 
1 2 3 4 

NC 39.8 39.1 38.8 39.5 39.30 ± 0.22
a 

C- 39.4 39.0 39.2 39.8 39.35 ± 0.17
a 

F1 42.7 42.4 42.9 42.0 42.50 ± 0.20
b 

F2 45.9 45.6 46.5 46.2 46.05 ± 0.19
c 

F3 48.5 48.0 48.1 48.3 48.23 ± 0.11
d 

C+ 51.7 51.0 49.8 51.3 50.95 ± 0.41
e 

Mean±SE values that shared the same superscript are not significantly different at  α = 0.05.  NC (normal control): 

untreated shaved area;  C- (negative control): shaved skin treated with gel without plant extracts; C+ (positive control): 

skin given  reference formulations;  F1, F2 and F3 are the shaved skin treated with gel containing banana corms  

extracts  2%, 4% and 8%  respectively. 

 

DISCUSSION 

Inspite of the efficacy of the crude corms extract of 

pisang kepok (M. balbisiana) does not exceed the 

reference formulations (positive control), but the data of 

the study provide a significant contribution to the 

pharmaceutical science, particularly in the field of hair 

care. First, the study opens the insight that in nature there 

are too many plants which could potentially be used as 

alternative ingredients for enhancing hair growth, 

including bananas. Second, the results of this study make 

clear that the banana is a versatile crop
[12]

, even the parts 

(the corms) that are considered waste by the farmers, still 

have economic and health values. 

 

The most common type of hair loss both in men and 

women is androgenetic alopecia  (AGA). The cause of 

one of the dermatological disorders is rather 

complicated, involving a series of mechanisms that are 

not fully understood.  Currently AGA is believed 

associated with the abnormality of androgens such as 

testosterone (T) and its derivative dihydrotestosterone 

(DHT). However,  recently,  authors have argued against 

the use of the term  AGA in women, as the role of 

androgens in female pattern hair loss is debatable.
[13]

  

 

Beyond the debate on the cause of the androgenetic-

related hair loss between male and female, researches on 

seeking the effective medicine for promoting hair growth 

either in vitro or in vivo using animal models still 

continues.  Among the result of the studies suggested 

that hair loss can be prevented by eating foods rich in 

biotin and cystein.
[11]

 or using certain topical plant 

extracts or herbal oils.
[14,15,16]

  

 

By using 5% mixture of local Myrtus, Galls and Oak 

extracts to treat rats in vivo, Khidhir and  Mahmood
[17]

, 

suggested that the effect of the extracts on hair growth 

may be mediated through the regulation of growth 

factors in dermal papilla cells.  Such plants, Myrtus for 

example, containing citric acid, malic acid, resin, tannin, 

sugar1, flavonoids, anthocyanin arabinosides, 

anthocyanin glucosides, kaempferol, quercetin, myricetin 

3-o-glucoside, myricetin 3, 3-di-o-galactoside, myricetin 

3 rutinoside, aesculin, scopoletin, caffeic acid, myricetin 

3-o-rhamnoside or myricitrin, esculetin-6-oglucoside or 

esculin, hesperetin 7-o-rhamnoglucoside or hesperidin, 

hesperetin-2-o-methylchalcone-4-orhamnoglucoside.  

The essential oil content including 1, 8-cineole, α-pinene, 

methyl eugenol, terpineole, trans-carveole,cis-carveole, 

geraniol, methyl geranate, α-terpinyl acetate, neryl 

acetate, β-caryophyllene, myrcene, sabinene, myrcene, p-

cymene, c-terpinene, linalyl acetate, car-3-ene, 

phellandrene, methyl eugenol,methyl butyrate, methyl 

benzoate, benzyl alcohol, isobutyl butyrate, 

myrtenylacetate, limonene, α-terpineol, linalool, 

eucalyptol, p-cymol, β-pinene, geraniol, camphene, butyl 

butyrate and myrtenol.
[18]

  

 

This study enidently showed positive promotion effects 

of  crude extract of the banana corms on the hair growth 

in rabbits. Banana plant extracts, as indicated by many 

authors, contained majority or at least some of the 

phytochemicals that were found to show hair growth 

promoting activities. The extracted substances were ß-

carotene and α-carotene, lutein, stigmasterol, 

campesterol, cycloeucalenol, cycloartenol, and 24-

methylene cycloartanol and many types of vitamins 

including vitamin A, vitamin B, vitamin C, and vitamin 

E.
[19,20,21,22]

   

 

Other specific research to address the androgenetic-

related hair loss indicated that hair growth can be 

promoted by treating  the subject with substances, 

including herbal extracts, that potent inhibitory effect on 

the activity of 5α-reductase, an enzyme responsible for  

transformation of testosterone into 

dihydrotestosterone.
[23,24]

 The octaphlorethol A, an 

isolated component from the Ishige sinicola extract,  

inhibited the activity of 5α-reductase and increased the 
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proliferation of dermal papilla cells (DPCs).
[25]

 Other 

botanicals that commonly used for treatment of AGA, 

that allegedly able to reduce free testosterone  are lauric 

and myristic acid.
[26]

  Overall, from a variety of literature 

review, Semwal et al. 
[3] 

stated there are dozens of 

substances suspected effect on hair growth, including 

saponin, alkaloids, ecliptine, wedelic acid, luteolin, 

triterpine, glycosides, β- sitosterol, hentriacontanol, 

vitamin A, vitamin C, iron calcium oxalic, malic acid,  α 

pinene, β pinene, fatty acid, sterol compounds, 

polyphenols, steroids, volatile oil and essential oil.  

 

Again, plant extract of banana revealed to contain almost 

of all the substances which were reported to possess 

promotion activities against the hair growth.
27]

 The last 

and most important is it has already reported that the 

ethanol extract of banana peel can inhibit 5alpha-

reductase in mice.
[28]

 

 

CONCLUSION 

Given the topical herbal gel containing ethanolic corms 

extract of M.balbisiana of all concentration levels, 

showed higher length of rabbit growing hair, it can be 

concluded that crude corms extract of pisang kepok is 

potent to be used as alternative herbal for the hair growth 

promotion. 
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