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Abstract

Androgenetic Alopecia (AGA) causes more than 90% of alopecia cases. Drugs for the treatment of AGA have toxic and side
effects, so it is necessary to find new drugs from the natural product, such as Sansevieria trifasciata. This study aims to determine
the hair growth activity of subfraction from Sansevieria trifasciata and characterize the isolate using infrared spectroscopy. The
fraction of Sansevieria trifasciata was separated using column chromatography. The hair growth activity using the modified
Tanaka method. Skin biopsies of each rabbit stained with hematoxylin and eosin. The characterization of the isolate using
infrared spectroscopy (FT-IR). The separation of fractions obtained six subfractions. The hair growth activity from subfraction-
C was higher with the hair growth length of 2.80 cm + 0.00 (p<0.05) and similar effectiveness to 2% minoxidil. The
anagen:telogen ratio of subfraction-C (78.26:21.79%, respectively). The infrared spectrum of isolate-1 and isolate-2 showed
the strong signal of hydroxyl (-OH) and C-O vibration, weak speak of -CH, -CH2 and -CHs, and medium signal of C=0
vibration. The subfraction-C of Sansevieria trifasciata prevents alopecia by stimulating hair growth, and the bioactive
compound in the isolate is suspected to be a steroid and terpenoid group.
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1. Introduction :

Human hair growth is significant for health
and well-being. Although medically hair loss is not
life-threatening, hair is considered a crucial part of the
body by people in various cultures worldwide.
Excessive hair disorders such as hair loss in alopecia
cause psychological stress [1]. Alopecia is
characterized by reducing hair strands on the scalp by
more than 120 strands/day. Based on the literature,
Androgenetic Alopecia (AGA) causes more than 90%
of alopecia cases, often used to describe alopecia in
general [2]. The main etiologic factors for AGA are
genetic and hormonal status [3]. The hormones that
play a role are Testosterone and Dihydrotestosterone
(DHT). DHT is formed by converting the hormone
testosterone to Sa-DHT with the help of the enzyme

Sa-reductase type 2. Excess production of 50-DHT is
a significant factor causing androgenetic Alopecia
(AGA) [4-T7]. The involvement of androgen receptors
in this condition causes changes in the anagen and
telogen phase of the hair cycle. The anagen phase of
the hair growth phase becomes shorter than the telogen
phase, resulting in thinner and shorter hair follicles
that ultimately cannot even penetrate the epidermis [8].
This causes the anagen to telogen ratio to decline from
normal conditions.

The AGA requires long-term treatment,
while drugs approved by the FDA for the treatment of
AGA, namely Minoxidil and Finasteride have side
effects and toxic effects that cause discomfort to the
user, such as allergic contact dermatitis, burning,
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ejaculation disorders, and decreased libido, have been
reported [9,10]. Therefore, it is necessary to search for
new drugs needed as an alternative to hair growth
therapy. Currently, herbs are very popular with the
public because they have been used in traditional
medicine with minimal side effects than conventional
drugs marketed.

The Sansevieria trifasciata is an empirically
used herb to prevent alopecia [11]. Several
phytochemical studies have reported some compounds
such as terpenoids, steroids and saponin [12-14],
flavonoids such as tripasciatine A and tripasciatine B,

pyranoisoflavon  [15-17], glycoside tannins,
polyphenols, alkaloids [18,19], palmitic acid,
quinolone, campesterol, pyriding, phytol,

cycloeucareol, tocopherol and linoleic acid [17].
However, research on the anti-alopecia activity of this
plant is still limited. The development of research from
this plant shows that the extract may reduce the
amount of hair loss [20 -21]. Our previous study found
that the ethyl acetate fraction of Sansevieria trifasciata
at a concentration of 20% (w/v) was effective in
growing hair [22]. Therefore, in this study, the ethyl
acetate fraction is separated and evaluated the
antialopecia activity in vivo to obtain an active
subfraction. The active subfraction isolated and
characterized by FT-IR to obtain a profile of the
functional group of compounds in the sample.

2. Experimental
2.1 Extraction

The extraction of Sansevieria trifasciata
leaves followed the method in the previous study [22].
Samples were obtained and collected from Kambu
District, Kendari City, Southeast Sulawesi Province.
The leaves were prepared in dry simplicia and ground
into powder. The simplicia powder (1 kg) was
macerated with ethanol as a solvent [23] and
evaporated into the crude extract. Then, the extract
was fractionated with n-hexane, ethyl acetate, and
water. The ethyl acetate fraction was used for further
separation.

2.2 Separation of ethyl acetate fraction by column
chromatography

Silica gel 60Hzss p.a (E. Merck®) was
weighed as much as 20-40 times the weight of the
sample and put into the column while compacting with
a vacuum pump. The ethyl acetate fraction (10 gram)
was impregnated on 200-350 mesh silica gel which
was weighed as much as two times the weight of the
sample. Then the sample was eluted with eluent (n-
hexane: EtOAc: MeOH) in various comparisons.
Sixteen subfractions were obtained, and the separation
profile was visualized using TLC. The fractions with
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similar TLC profiles were combined. The six main
subfractions (A, B, C, D, E, F) were obtained for
antialopecia activity test.

2.3 Antialopecia activity

The method reported by Tanaka was
followed with a slight modification[24]. This assay
used five rabbits (4-5 months old, 1-2 kg BW). The
animals were fed on a standard pellet diet and water.
The ethical clearance for animals approved by the
Committee on health research ethics of the institution
of research and community service, Universitas Halu
Oleo, Kendari (ethical clearance certificate number:
1201/UN29.20/PPM/2020). Briefly, the rabbit's back
was shaved and made into eight compartments (2x2
cm, respectively), namely I, 11, 111, 1V, V, VI, VII, and
VIII. Each compartment was given topical application
of approximately 0.2 mL of the vehicle as negative
control (K(-)), minoxidil 2% as the positive control
(K(+)), subfractions of ethyl acetate A, B, C, D, E, and
F, respectively. The solution was applied to the rabbit
back once daily for 18 days. The hair growth was
observed by taking five strands of rabbit fur in each
compartment every three days, on days 3, 6, 9, 12, 15,
and 18 of treatment. The hair length was measured
using a caliper. Data were collected and analyzed
statistically. After 18 days of treatment, the rabbits
were randomly selected and sacrificed. Skin biopsies
were performed from each rabbit compartment site,
and skin was stored in phosphate-buffered formalin for
paraffin cutting. The skin was cut horizontal sections
(1-2 mm) and stained with hematoxylin and eosin. The
phase of the hair follicle cycle (anagen and telogen),
the proportion of hair growth, and the anagen/telogen
ratio were calculated with the help of an ocular
micrometer.

2.4 Isolation Bioactive Compounds by TLC-
Preparative

The isolation was carried out using the
subfraction with the most effective hair growth effect,
Subfraction-C with the TLC-Preparative method.
Silica Gel 60Fss p.a (E. Merck®) was used as a
stationary phase size of 20x20 cm. The TLC-
Preparative plate was activated first at 100°C for 1
hour. The sample (100 mg) was dissolved using 10 mL
of chloroform: methanol (1:1), then applied with a
capillary tube to the surface of the TLC plate. After
that, the plate was eluted with n-hexane: ethyl acetate
as a mobile phase (8:2). The band formed was
observed under ultraviolet light at wavelengths 254
and 366. The isolate obtained from the TLC-
preparative was taken by scraping the silica where the
compound band was visible. The silica powder was
dissolved with a mixture of chloroform: methanol
(1:1) (10 ml), then centrifuged for 15 minutes at 5000
rpm to precipitate the stationary phase. The
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supernatant was evaporated into powder and collected
as an isolate.

2.5 Characterization of isolate

The functional groups in the isolate were characterized
by using infrared spectroscopy with the KBr pellet
method. Isolate-1 and isolate-2 (1 mg respectively)
were mixed with KBr powder (10 mg), then ground
until  smooth. Futhermore, the mixture was
compressed in a mould to obtain thin pieces (pellets).
The characterization of sample pellets was carried out
with an FTIR (Perkin Elmer FTIR 100) spectrometer
at a wavelength of 4000-400 cm [25].

2.6 Data analysis

Hair growth data are presented in Mean + SD. Data
were compared with the control group using IBM
SPSS Statistic 24 one-way ANOVA.

3. Result and Discussion

The Sansevieria trifasciata has the potential to
prevent hair loss through its ability to stimulate hair
growth. Previous studies showed that extract and the
ethyl acetate fraction of Sansevieria trifasciata could
stimulate hair growth. Furthermore, in this study, the
ethyl acetate fraction was separated using column
chromatography. The fractionation obtained six
combined subfractions (A, B, C, D, E, F) and was used
to antialopecia test using the modified Tanaka method.
The experimental parameters were hair growth length,
hair follicle cycle phase (anagen and telogen), hair

growth  proportion, and anagen/telogen ratio
calculated using an ocular micrometer. Hair growth
measurements were carried out every three days until
day 18 using a caliper. Six subfractions, namely
subfractions A, B, C, D, E, and F, and two control
groups, namely negative control (K(-)) and positive
control (K(+)), were applied to the rabbit’s back.

The ability of Sansevieria trifasciata subfraction
as antialopecia could be observed on potency and
effectiveness indicators. The parameter used in this
study was the hair growth of rabbits given subfraction
treatment. The results in Table-1 showed that each
subfraction of Sansevieria trifasciata had significant
hair growth activity from day 6 to day 18 (p<0.05)
compared to the negative control group. However,
there was no significant difference in hair length in the
subfraction B group on the 15th until the 18th day of
treatment with the negative control. The subfraction ¢
showed the highest increase significantly (p<0.05) in
hair growth compared to other subfractions with a hair
growth length of 2.80 cm + 0.00 and had similar
effectiveness to 2% minoxidil (Table-1). The hair
growth pattern of the subfraction-c group was similar
to the minoxidil 2% group. Minoxidil was the first and
only topical drug approved by the FDA to treat AGA.
The exact mechanism of action of minoxidil on hair
growth remains unclear but may be mediated through
the opening of potassium channels, leading to
increased skin blood flow and increased blood vessel
levels, vascular Endothelial Growth Factor (VEGF)
hair growth promoter in the dermal papilla [26].

Table 1. Measurement of hair growth length of rabbits treated with subfraction A, B, C, D, E and F of Sansevieria

trifasciata P. for 18 days

Treatment Group

Mean of hair growth length of rabbit (cm) £ SD

Days
3 6 9 12 15 18

K(-) 0.23+0.06 040+0.10 0.53+0.15 0.80+0.26% 1.07+0.15% 1.57+0.36%
K(+) 0.27 £0.00 0.57£0.06 0.77 £0.06 1.23+0.15* 1.87+0.06* 2.43+0.06*

0.30£0.00 0.63£0.00* 0.90+0.10* 1.30+£0.10* 2.00+0.46* 2.27 £0.40*
B 0.23+0.06 053+0.12 0.83+£0.10* 1.30+£0.20* 1.63+0.40 1.93+0.32
C 0.27 £0.06 0.60 £0.10* 0.87 £0.15* 1.40+0.36* 2.17+0.58* 2.80 £ 0.00*
D 0.7 £0.06 0.57 £0.06 0.77 £0.06* 1.23+£0.15* 1.93+£0.32* 2.17+0.29*
E 0.27£0.06 055+0.07 0.80+0.17* 1.30+£0.30* 1.97+0.40* 2.20+£0.35*
F 0.23+0.06 050+£0.10 0.77+£0.12* 1.20+£0.10* 1.97£0.40* 2.17 £0.40*

*p<0.05 significance to control
#p<0.05 significance to Minoksidil 2%

Another parameter used in this study to
assess the antialopecia activity of the subfraction was
the appearance of anagen (A) and telogen (T) on
microscopic histopathological of rabbit skin (Fig-1).
The histopathology result found that anagen clearly
showed the inner and outer root hair sheaths and the
absence of signs of apoptosis in the outer root sheath.
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In contrast, telogen histopathology showed follicles
with central wrinkling of the hair canal tricholemal
keratinization [27]. Anagen and telogen are two of the
hair growth phases. Under normal conditions, the
duration of the anagen (growth phase) will be longer
than the duration of the telogen (resting phase).
However, in alopecia, the duration of the anagen phase
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is reduced even though the telogen phase remains
constant. This condition leads to a reduced AT ratio
[28-29]. Based on this, the number of anagen and
telogen obtained from the histopathological is made in
ratio to make it easier to assess the antialopecia
activity (Fig-2).
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Fig 1. Comparison of hair loss pattern in rabbit skin
section in each group 40x enlargement by hematoxylin-
eosin staining. (a) The skin of animals is treated with
vehicles. (b) The skin of animals treated with minoxidil
solution. (c) The skin of the animal is treated with a
subfraction-A solution. (d) The skin of the animal is
treated with a subfraction-B solution. (e) The skin of
animals is treated with the subfraction-C solution. (f)
The skin of animals is treated with the subfraction-D
solution. (g) The skin of the animal is treated with the
subfraction-E solution. (h) The skin of the animal is
treated with the subfraction-F solution. A = Anagen and
T = Telogen

The anagen and telogen ratio result showed that the
anagen ratio could be increased by the administration
of subfraction, which indicated a longer duration of
hair growth than the telogen phase. The highest anagen
ratio occurred in the group given subfractions-C
compared to other subfractions. The pattern of
increasing AT ratio of subfractions-C was similar to
the minoxidil group. The anagen:telogen ratio of
subfractions A, B, C, D, E, and F, KN, and K(+) were
respectively 66:34%; 74.07:25.93%; 78.26:21.79%;
58.73:30.18%); 66.67:33.33%; 75.61:24.39%;
74.14:25.86%; 79.59:20.41%. This result indicated
that the subfraction of Sansevieria trifasciata could
prevent alopecia by stimulating hair growth and
prolonging the duration and ratio of the anagen phase.
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Fig 2. Hair growth proportion (anagen versus telogen) of
rabbit skin following treatment. Subfraction-A (A),
Subfraction-B (B), subfraction-C (C), subfraction-D (D),
subfraction-E (E), subfraction-F(F).

The chemical compounds in the herb could affect the
pharmacological effects. Therefore, in this study,
characterization of compounds in the active
subfraction was carried out using FT-IR. First,
subfraction-C was used for further separation of
compounds using preparative thin-layer
chromatography. Based on the separation results, two
types of isolates were obtained, namely isolates-1 and
isolate-2. Each isolate was further characterized using
Fourier transformation infrared (FTIR) to overview
the functional groups contained in the isolate.
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Fig 3. Caracterization of isolate-1 and isolate-2
using FT-IR. (a) isolate-1; (b) isolate-2

The peak which appears in the spectrum
indicates certain functional groups. The results in Fig-
3 showed a strong signal in wavenumbers of samples
1 and 2, respectively 3403.65 cm-1 and 3422.11 cm-1,
indicating the presence of hydrogen bonds (-OH)
group. Weak signals appear in the spectrum of isolate-
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1 and isolate-2 respectively at wavenumbers 2931.00
cm?, 2856.00 cm?, and 2929.39 cm! indicated the
vibration of -CH[30]. The medium signal that
appeared at 1743.53 cm™ and 1637.36 cm™ was a C=0
stretching carbonyl group on both isolates. Strong
signals at wavenumbers 1107.95 cm™ and 1111.74 cmv
! indicated the presence of C-O stretching groups [30],
[31]. Weak signal of -CH, and -CHj; stretching
showed in spectrum isolate-1 and isolate-2
respectively at wavenumber 1466.47 c¢cm?® and
1380.31 cm'!; 1458.59 cm™ and 1378.27 cm* [31].

The presence of hydroxyl without signal of the
aromatic group, aliphatic methyl, and methylene in the
infrared spectrum result indicated the presence of
steroids or terpenoids [32] compounds in both isolates.
These compounds caused the ability of subfraction-C
to stimulate hair growth. Other studies reported that
the steroid could prevent alopecia [33] by suppressing
the T-cell-mediated immune attack on the hair follicle
mechanism [34]. Besides that, the terpenoids in other
studies could stimulate hair growth by activating the
Wnt/B-catenin  pathway. Monoterpenoids have
increased the amount of human follicle dermal
papillae and vascular endothelial growth factor
(VEGF) required for hair growth [35].

4. Conclusion

The subfraction-C of Sansevieria trifasciata prevent
alopecia by stimulating hair growth, and the bioactive
compound in the isolate suspected to be a steroid and
terpenoid group

5. Conflicts of interest
There are no conflicts to declare

6. Formating of funding sources
This research received no external funding

7. Acknowledgments

The authors are greatly thank the Universitas
Padjadjaran, Bandung, Indonesia and Universitas Halu
Oleo, Kendari, Indonesia for supporting current
research.

8. References

[1] V. A. Randall, “Androgens and hair growth,”
Dermatologic ~ Therapy. 2008, doi:
10.1111/j.1529-8019.2008.00214 x.

[2] T. RM. “Molecular mechanisms of
androgenetic alopecia,” Exp. Gerontol., 2002.

[3] D. B. Stough and J. E. Miner, “male pattern
alopecia,” Dermatol. Clin., 1997, doi:
10.1016/s0733-8635(05)70470-8.

[4] J. Imperato McGinley, L. Guerrero, and T.
Gautier, “Steroid 5a reductase deficiency in
man. An inherited form of male

Egypt. J. Chem. 65, No. SI:13B (2022)

[5]

6]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

pseudohermaphroditism,” Birth Defects Orig.
Artic. Ser., 1975, doi: 10.1097/00006254-
197505000-00017.

B. S. Hugo Perez, “Ketocazole as an adjunct
to finasteride in the treatment of androgenetic
alopecia in men,” Med. Hypotheses, 2004, doi:
10.1016/S0306-9877(03)00264-0.

Q. Q. Dinh and R. Sinclair, “Female pattern
hair loss: current treatment concepts.,” Clin.
Interv. Aging, vol. 2, no. 2, pp. 189-199, 2007.
S.  Sonthalia, “Hair Restoration in
Androgenetic Alopecia: Looking Beyond
Minoxidil, Finasteride and Hair
Transplantation,” J. Cosmetol. Trichology,
2016, doi: 10.4172/2471-9323.1000105.

C. H. Ho, T. Sood, and P. M. Zito,
“Androgenetic Alopecia,” StatPearls, Aug.
2021, Accessed: Nov. 03, 2021. [Online].
Available:
https://www.ncbi.nlm.nih.gov/books/NBK43
0924/.

S. D. et al, “Psychological effect,
pathophysiology, and management of
androgenetic alopecia in men,” Mayo Clinic
Proceedings. 2005.

R. Gensure, “Pharmacological Treatment of
Alopecia,” in Alopecia, 2018.

M. Rahmatullah et al., “Survey and scientific
evaluation of medicinal plants used by the
Pahan and Teli tribal communities of Natore
district, Bangladesh,” African J. Tradit.
Complement. Altern. Med., 2012, doi:
10.4314/ajtcam.v9i3.10.

A. G. Gonzélez, R. Freire, M. G. Garcia-
Estrada, J. A. Salazar, and E. Suarez, “New
sources of steroid sapogenins-XIV. 25S-
ruscogenin and sansevierigenin, two new
spirostan  sapogenins  from  Sansevieria
trifasciata,”  Tetrahedron, 1972, doi:
10.1016/S0040-4020(01)93553-7.

Y. Mimaki, T. Inoue, M. Kuroda, and Y.
Sashida,  “Pregnane  glycosides  from
Sansevieria  trifasciata,”  Phytochemistry,
1997, doi: 10.1016/S0031-9422(96)00477-3.
D. J. Mien, W. A. Carolin, and P. A. Firhani,
“Penetapan kadar saponin pada ekstrak daun
lidah mertua (Sansevieria trifasciata Prain
varietas S. Laurentii) SECARA
GRAVIMETRI Dumanauw,” J. llmu dan
Teknol. Kesehat., 2015.

B. T. Tchegnitegni, R. B. Teponno, C. Tanaka,
A. F. Gabriel, L. A. Tapondjou, and T.
Miyamoto, “Sappanin-type
homoisoflavonoids from Sansevieria
trifasciata Prain,” Phytochem. Lett., 2015, doi:
10.1016/j.phytol.2015.04.017.

W. F. Dewatisari, L. Rumiyanti, and I.
Rakhmawati, “Rendemen dan Skrining



24

Henny Kasmawati et.al.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Fitokimia pada Ekstrak Daun Sanseviera sp .
Rendemen and Phytochemical Screening
using Leaf extract of Sansevieria Sp .,” J.
Penelit.  Pertan. Terap., 2018, doi:
10.25181/jppt.v17i3.336.

M. Yumna, Angelina, Abdullah, R. Arbianti,
T. S. Utami, and H. Hermansyah, “Effect of
mother-in-law’s tongue leaves (Sansevieria
trifasciata) extract’s solvent polarity on anti-
diabetic activity through in vitro a-glucosidase
enzyme inhibition test,” 2018, doi:
10.1051/e3sconf/20186703003.

J. S. J. Anbu, P. Jayaraj, R. Varatharajan, J.
Thomas, J. James, and M. Muthappan,
“Analgesic and antipyretic effects of
Sansevieria Trifasciata leaves,” African J.
Tradit. Complement. Altern. Med., 2009, doi:
10.4314/ajtcam.v6i4.57191.

E. S. Chichkanova, N. A. Bagrikova, O. I.
Goncharova, and T. S. Naumenko, “medicinal
succulent plants in the collection of the nikita
botanical garden,” Veg. Crop. Russ., 2019,
doi: 10.18619/2072-9146-2019-2-53-57.

G. S. Agustien, “uji aktivitas pertumbuhan
rambut kombinasi ekstrak etanol daun pandan
wangi (Pandanus amaryllifolius Roxb.) DAN
DAUN LIDAH MERTUA (Sansevieria
trifasciata Prain.),” Pharmacoscript, vol. 1,
no. 1, pp. 69-73, 2019, doi:
10.36423/pharmacoscript.v1i1.103.

Nurjanah and M. Krisnawati, “Pengaruh Hair
Tonic Lidah Mertua (Sanseviera Trifasciata
Prain) dan Seledri (Apium Graveolens Linn)
Untuk Mengurangi Rambut Rontok,” J.
Beauty Beauty Heal. Educ., vol. 3, no. 1, pp.
1-7, 2014.

H. Kasmawati, R. Mustarichie, E. Halimah,
and R. Ruslin, “Evaluation of Hair Growth
Promoting Activity of Sansevieria Trifasciata
P. on Alopecia Androgenic Rabbit Male,” Int.
J. Pharm. Res., 2021, doi:
10.31838/ijpr/2021.13.01.528.

Mukhriani, “Farmakognosi analisis,” Univ.
Islam Negeri ALuddin, 2014.

S. Tanaka, M. Saito, and M. Tabata, “Bioassay
of crude drugs for hair growth promoting
activity in mice by a new simple method,”
Planta Med., 1980, doi: 10.1055/s-2008-
10750009.

S. Maryam, N. Effendi, and K. Kasmah,
“Produksi dan Karakterisasi Gelatin dari
Limbah Tulang Ayam dengan Menggunakan
Spektrofotometer Ftir (Fourier Transform
Infra Red),” Maj. Farm., vol. 15, no. 2, p. 96,
2019, doi:
10.22146/farmaseutik.v15i2.47542,

A. Rossi, C. Cantisani, L. Melis, A. lorio, E.

Egypt. J. Chem. 65, No. SI:13B (2022)

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Scali, and S. Calvieri, “Minoxidil Use in
Dermatology, Side Effects and Recent
Patents,” Recent Pat. Inflamm. Allergy Drug
Discov., 2012, doi:
10.2174/187221312800166859.

F. Mulinari-Brenner, F. H. M. De Souza, J. F.
Neto, and L. F. B. Torres, “Quantitative
evaluation of transverse scalp sections,” An.
Bras. Dermatol., vol. 81, no. 3, pp. 227-232,
2006, doi: 10.1590/s0365-

05962006000300003.
D. Burg, M. Yamamoto, M. Namekata, J.
Haklani, K. Koike, and M. Halasz,

“Promotion of anagen, increased hair density
and reduction of hair fall in a clinical setting
following identification of FGF5-inhibiting
compounds via a novel 2-stage process,” Clin.
Cosmet. Investig. Dermatol., vol. 10, pp. 71—
85, 2017, doi: 10.2147/CCID.S123401.

D. Trilisnawati, S. Diba, Y. Kurniawati, S. A.
Nugroho, R. Rusmawardiana, and R. Pamudji,
“Update Treatment of Male Androgenetic
Alopecia,” Berk. llmu Kesehat. Kulit dan
Kelamin, vol. 33, no. 1, p. 63, 2021, doi:
10.20473/bikk.v33.1.2021.63-71.

J. V Hanchinalmath and R. Londonkar,
“Isolation and identification of a flavone from
fruit pulp of Feronia limonia linn. Isolation
and identification of a flavone from fruit pulp
of feronia limonia,” Int. J. Curr. Pharm. Res.,
vol. 6, no. 4, pp. 28-31, 2014, [Online].
Available:
https://www.researchgate.net/publication/324
416317.

R. M. Silverstein, F. X. Webster, and D. J.
Kiemle, Spectrometric Identification of
organic Compounds Seventh Edition. John
willey & sons. inc, 2005.

N. Yadav, R. Yadav, and A. Goyal,
“Chemistry of terpenoids,” Int. J. Pharm. Sci.
Rev. Res., vol. 27, no. 2, pp. 272-278, 2014.
S. Gregoriou, C. Kazakos, and D. Rigopoulos,
“Treatment options for alopecia areata,”
Expert Rev. Dermatol., vol. 6, no. 5, pp. 537—
548, 2011, doi: 10.1586/edm.11.53.

M. Kumaresan, “Intralesional steroids for
alopecia areata,” Int. J. Trichology, vol. 2, no.
1, pp. 63-65, 2010, doi: 10.4103/0974-
7753.66920.

B. Y. Choi, “Hair-growth potential of ginseng
and its major metabolites: A review on its
molecular mechanismsHair-growth potential
of ginseng and its major metabolites: A review
on its molecular mechanismsHair-growth
potential of ginseng and its major metabolites:
Ar,” Int. J. Mol. Sci., vol. 19, no. 9, 2018, doi:
10.3390/ijms19092703.



