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Phytochemical Screening Test and SPF
Value of Ethanol Extract of Kundur
Leaf (Benincasa Hispida) with In Vitro
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Abstract. These bud leaves have been used in traditional medicine for a
variety of health conditions. However, research on the potential SPF of
Benincasa hispida has not been found This study aims to conduct
phytochemical screening tests and determine the Sun Protection Factor
(SPF) value of kundur leaves (Benincasa hispida). The research methods
used include extraction and determination of SPF values from Benincasa
hispida extract at wavelengths of 290-320 nm wusing a UV-Vis
spectrophotometer. he research results show that a concentration of 1000
ppm produces an SPF value of 25.89. And positive phytochemicals contain
compounds such as flavonoids, terpenoids and saponins. The resulting SPF
value shows that Benincasa hispida extract has the potential as a natural
sun protection ingredient in the Ultra Protection category.
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Introduction

All living things use sunlight for their sur-
vival. As one example, sunlight is needed by hu-
mans as a source of energy and to maintain
healthy skin and hair. Sunlight that reaches the
surface has a negative effect on the skin, namely
UV A and UV B rays. Because the two ultraviolet
rays work together, some precautions or protec-
tion are needed to reduce the risk of skin cancer
caused by UV A and UV B ray>s. UV A and UV B
rays reach the earth and have a negative effect
on the skin.

Side effects caused by ultraviolet radia-
tion cause damage to the epidermis, commonly
known as sunburn, skin shrinkage, premature
aging, pigmentation etc. exposure to hot sunlight
for a long time which causes changes in the con-
nective tissue in the stratum corneum. Pre-
venting harmful effects due to exposure to sun-
light can be done by using sunscreen. Sunscreen
is used as a preparation to protect skin health
from the negative effects of solar radiation [1].

Sunscreen is a substance that contains
ingredients that protect the skin from the sun so
as to prevent UV rays from entering the skin
(preventing skin diseases due to light radiation).
Sunscreen contains chemical compounds that
can absorb UV radiation and reflect sunlight by
expelling or absorbing solar radiation energy that
hits the skin, so that the radiation energy does
not directly hit the skin. The effectiveness of sun-
screen is based on determining the SPF (Sun Pro-
tected Factor) value. describes the ability of sun-
screen products to protect the skin against ery-
thema. To protect the skin from erythema, sun-
screens are developed, but sunscreens are often
developed with active chemicals that have a
number of negative effects. One of the solutions
that can be used is to use natural ingredients,
namely from kundur leaf extract (Benincasa his-
pida).

Kundur leaf ethanol extract has antioxi-
dant and flavanoid activity. Flanoids, saponins,
triterpenoids and others have been reported to
have the ability to protect against UV rays. Phe-
nolic compounds, especially the flavanoid and
saponin groups, have sunscreen potential be-
cause of the presence of chromophore groups
(conjugated single double bonds) that are able to
absorb UV rays, both UV A and UV B, so that they
can reduce their intensity on the skin.

SPF values range from 0 to 100 and sun protection
properties are considered good over 15. According
to the FDA (Food Drug Administration). distribution
of potential sunscreen products low (SPF between 2
-4), Medium (SPF between 4-6), Extra (SPF between
6-8), maximum (SPF between 8-15) and ultra (SPF
over 15). Testing of the antioxidant effectiveness of
sunscreen of kundur leaf extract was carried out to
determine the SPF value (Sun Protected Factor) us-
ing UV-vis spectrophotometry instruments [1].

Experimental

Sample Extraction. Kundur leaf samples
(Benincasa hispida) were taken in the KM. 12 area
of the city of Palembang, South Sumatra. The kun-
dur leaves are washed first with running water, slic-
ing, slicing are placed in a container, the drying pro-
cess is carried out in the open air under direct sun-
light, then the dried kundur leaves are mashed us-
ing a blender to get it in powder form. after that it
was sifted and obtained kundur leaf simplicia pow-
der (Benincasa hispida).

In the extraction process of kundur leaf
powder, it is carried out by the maceration method
using 96% ethanol solvent. Dried kundur leaf simpli-
cia is then weighed as much as 60 grams, then put
into a 1000 ml beak, added 800 ml of 96% ethanol
in a container until all samples are submerged by
solvent and then the sample is macerated for 2
days. The extracts obtained are then evaporated by
the solvent using a rotary evaporator to produce a
viscous extract.

Phytochemical screening tests are carried
out to determine the content of secondary metabo-
lite compounds found in kundur leaves including
flavonoids, alkaloids, tannins, saponins, steroids and
triterpenoids using certain reagents [2].

Test the content of secondary metabolite com-
pounds of kundur leaves (Benincasa hispida).

Uji Flavonoid

A total of 0.1 grams of extract is added to
10 ml of hot water and boiled for 5 minutes. After
that, the filtrate is filtered and tested. The filtrate is
put into the test tube, 0.5 grams of Mg powder, 1
ml of concentrated HCl and 1 ml of alcohol, then
shaken vigorously. The presence of flavonoids is
indicated by the red/yellow/orange color of the al-
cohol layer.
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Alkaloid Test. A total of 1 gram of sam-
ple extract was dissolved in 10 mL of CHCl; with a
few drops of NH,OH and then filtered. The fil-
trate of CHCl; extract is put into a closed test
tube, 10 drops of H,SO4 2 M are added while be-
ing beaten until 2 layers are formed, namely an
organic layer and an acidic (colorless) layer, then
Meyer, Wagner and Dragendorf reagents are
added. The identification of alkaloid compounds
was carried out by observing the results of reac-
tions with phytochemical test reagents, namely
the formation of white deposits after the addi-
tion of the Meyer reagent, brown deposits after
the addition of the Wagner reagent, and the or-
ange-red deposits after the addition of the Dra-
gendorf reactant.

Tannin Test. The test solution was taken
as much as 1 ml then a few drops of 10% FeCI3
solution were added and observed. A dark blue
or greenish-black color appears that indicates
positive results in the presence of tannins.

Saponin Water. 1 ml of sample extract
(ethanol solvent) is put into the test tube. Then
add 5 mL of hot water and 2 drops of HCI 2 N and
shake vigorously. The formation of a consistent
foam for 15 minutes shows positive results
against saponins.

Steroid and Terpenoid Tests. The sample
of the test solution is put into the test tube, 3
drops of Liebermen Burchard reagent are added
and observed. The formation of red or purple
color indicates a positive result in the presence of
terpenoids, the formation of brown rings, green
or blue color indicates the presence of steroids

[2].

Determination of SPF Value. Determina-
tion of SPF value of kundur leaf extract
(Benincasa hispida) extract samples were taken
as much as 0.0025 mg then diluted with ethanol
and made in concentrations of 50 ppm, 200 ppm,
400 ppm, 600 ppm, 800 ppm, and 1000 ppm. UV-
vis spectrophotometry is calibrated in advance
using ethanol. Its absorbance value was meas-
ured with a UV-vis spectrophotometer with an
interval of 5 nm at a wavelength of 290-320 nm.

Analyze SPF value data using the Mansur
method in Eq 1.

SPF = CF X Z EE() x 1) x Abs )y

290

Where, CF : Correction Factors (10); EE : Erythema
Effect Spectrum; | : Light intensity spectrum; ABS :
Absorbansi Sample.

The value of EE x | is a constant whose value
is already established as shown in the following Ta-
ble 1.

Table.1 EE x | values

Wavelength (A nm) EEx |

290 0,0150
295 0,0817
300 0,2874
305 0,3278
310 0,1864
315 0,0839
320 0,0180
Total 1

Data analysis. To analyze the data, the max-
imum number of waves must be determined in ad-
vance by the UV-Vis spectrophotometry tool. After
obtaining the absorbance of each concentration, the
SPF of kundur leaf extract can be compared with the
sunscreen protection category in the form of a ta-
ble. The SPF level will be determined by the effec-
tiveness of the sunscreen.

Table 2. The effectiveness of sunscreen products
based on SPF values.

SPF value Categories of Protective

Strength
2-4 Minimal protection
4-6 Medium protection
6-8 Extra protection
8-15 Maximum protection
>15 Prosthetic ultrasound

Result and Discussion

Kundur leaf samples (Benincaia hispida
Thunb.Cogn) were used for this study. These kundur
leaves are processed in the form of simplicia before
being processed into extracts. The samples we used
were taken in the KM 12 area of Palembang City,
South Sumatra Province. Fresh, middle-aged kundur
leaves are sorted wet, separated from unnecessary
materials, and washed with running water to re-
move any dirt that sticks to the leaves. Drying in
direct sunlight to avoid chemical damage. The pur-
pose of drying is to reduce moisture to prevent mi-
crobial growth. Once the Simplisia is dry, it is sorted
back to dry. The purpose of dry filtration is to pre-
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vent Simplisia from being contaminated by un-
necessary components that may affect the purity
of the extract. Purification is carried out to in-
crease the surface area of Simplisia and facilitate
the adsorption of chemical components by the
extract.

Kundur leaf extract is obtained by the
maceration method. The maceration method is
used because it is a low-temperature extraction
method that contains Simplisia components that
are not heat-resistant. The maceration is com-
pleted by drying it with the help of sunlight. Once
dry, then ground into a powder. The active ingre-
dient dissolves due to the difference in concen-
tration. The maceration method was chosen be-
cause it does not require complicated and cheap
equipment, and does not use heat so that it can
prevent evaporation of compound components
and avoid damage to compounds that are labile
to heat, then soaking is carried out by adding
96% ethanol solvent. Ethanol was chosen as a
solvent because of its volatility and because of its
low boiling point. Concentrate and evaporate the
sample using a rotary evaporator. Evaporation is
carried out in such a way that no solvent remains
and the validity of the test sample is not compro-
mised [3]. Total vyield from ethanol extract
showed at Table 3.

Table 3 shows the yield of the extract
produced during the extraction process. Accord-
ing to the literature, a good vyield is >10%, and
the ethanol extract of kunur leaves is considered

a good yield. This is also in line with previous re-
search, which only produced an 8% yield. The con-
centrated extract color indicates that the sample
contains many secondary metabolites with a com-
pound structure that contains many aromatic
groups and conjugated double bonds.

Phytochemical Test of Kundur Leaves. Phy-
tochemical tests are carried out to find out the com-
pounds present in the sample. Phytochemical
screening is done to find out the group of com-
pounds present in the sample [4]. The following
phytochemical test results can be seen in Table 4.

Phytochemical screening results of kundur
leaf extract (Benincasa hispida) The results obtained
in this study show that kundur leaves contain alka-
loids, terpenoids, flavonoids, and saponin com-
pounds [5] which can be of interest to ethanol sol-
vents. The concentrated extract of kundur leaves is
produced then fractionalized, Fractionation aims to
separate compounds based on polarity. Nonpolar
compounds are soluble in nonpolar solvents, polar
compounds are soluble in polar solvents, and semi-
polar compounds are soluble in semipolar solvents.
The fractionation process is carried out using etha-
nol solvents. This is because ethanol has (-OH) and (-
CH) groups3) which affects the polarity of ethanol
solvents and can attract polar and non-polar com-
pounds [6].

In other journal tests, and the samples used
were taken in the Seberang Padang area, South Pa-
dang District, Padang City, West Sumatra Province.

Table 3. Yield of Kundur Leaf Ethanol Extract

Sample Weight of Simplia

Extract Weight

Rendemen Extract Color

Extract Ethanol 60 grams

6.1304 grams

10,21% Deep Green

Table 4. Phytochemical Content of Kundur Leaf Extract (Benincasa Hispida)

Compound Groups

Ethanol Extract Test Results

Positive Test

Flavonoid (+) Red, yellow or orange color
Terpenoid (+) Red or purple color
Tannins (-) Dark blue or blackish-green color
Saponins (+) Formation of foam or foam
Steroids (-) Brown, green or blue rings
Alkaloid
Alkaloid Mayer (-) White deposits
Alkaloid Wagner (+) Brownish-orange sediment
Alkaloid Dragendorf (+) Red-orange sediment
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The results of the phytochemical test of kundur
extract to identify the alkaloid group using the
Mayer reagent and the Dragendorf reagent
showed positive results, namely having white
deposits and red deposits, and those with nega-
tive values when using Wagner reagents, the re-
sults were without brown deposits. Meanwhile,
our phytochemical test data shows that the re-
sults for the Wagner alkaloids are negative and
for the dragendrof are both positive, namely
white and red deposits, and for the Wagner Alka-
loids the results of our tests show positive re-
sults, in contrast to other journal tests. For this,
the identification of saponin groups gives nega-
tive results because they do not form bubbles.
Meanwhile, in our journal, the data showed the
opposite result by marking the presence of bub-
bles or bubbles in the saponins. In addition, the
identification of flavonoid groups using showed
positive results with the formation of yellow de-
posits. In the flavonoid group, the results were
the same as our data. Flavonoids have antioxi-
dant activity, which is a type of reactive oxygen
found in the body and is influenced by several
factors. According to [7], antioxidants can protect
the skin from UV radiation and prevent skin dam-
age [8]. The tannin group also showed positive
results with the formation of a bluish-green col-
or, while in our data tannins showed negative
results marked by a blackish-blue color not
formed. There are similarities in the Dragendorf
and Flavonoid Alkaloid tests while there are
different results in the Mayer Alkaloids, Wagner
Alkaloids, Saponins and Tannins tests, this is due
to environmental factors during the kundur leaf
growth process due to different leaf growth loca-
tions and other factors because each analyst is
different in the process and produces different
results.

SPF Test. SPF (Sun Protection Factor) is a
general indicator that explains the effectiveness
of a product or substance as protection against
UV rays. The higher the SPF value of an active
product or sunscreen, the more effective it is to

protect the skin from its effects. from UV radiation
[7]. The effectiveness of sunscreen can be deter-
mined by using Sun Protection Factor (SPF). SPF
shows how long sunscreen can protect your skin
when exposed to the sun. This means that no more
than 10 minutes per SPF value [3].

The SPF value is measured as an ingredi-
ent's ability to act as a sunscreen or sunscreen. The
higher the SPF value, the better the sunscreen's UV
protection. The SPF value is a ratio of how much UV
is needed to burn the skin when protected versus
not protected by sunscreen. So, the SPF value
shows the usefulness of reducing erythema caused
by UV radiation [9]. The purpose of the study was to
prove the existence of sunscreen activity and SPF
value from kundur leaf ethanol extract (Benincasa
hispida) using a UV spectrophotometer used to ana-
lyze samples in vitro. Benefits of Using This method
is more practical, cost-effective, and can be done in
a short time [7]. Measurement of SPF value from
kundur leaf ethanol extract (Benincasa hispida)
measured using a UV spectrophotometer and its
absorbance or absorption at wavelengths of 290-
320 nm was calculated using the Mansyur equation
[6][10].

In determining the SPF value of ethanol ex-
tract of kundur leaves (Benincasa hispida) by mak-
ing a 1000 ppm master solution, it was then diluted
into 5 concentrations, namely 50 ppm, 200 ppm,
400 ppm, 600 ppm and 800 ppm. The results of the
measurement of sunscreen activity obtained a Sun
Protection Factor (SPF) value, which can be seen in
Table 5.

Based on the measurement of the SPF value
of kundur leaves (Benincasa Hispida) In the table
above, kundur leaf extract has excellent sunscreen
activity because the results at concentrations of 800
ppm and 1000 ppm respectively are valued at SPF
16.89 and 25.89 which are classified as ultra protec-
tion types. With the SPF value, it can provide pro-
tection from UV A and UV B rays because the value
range is quite high so it is included in the ultra pro-
tection type. According to [9] The Ultra Protection

Table 5. SPF Value of Kundur Leaf Extract

No Concentration SPF value Protection Type

1 50 ppm 1.30 -

2 200 ppm 3.96 Minimal Protection
3 400 ppm 7.83 Extra Protection

4 600 ppm 11.6 Maximum Protection
5 800 ppm 16.89 Prosthesis Ultra

6 1000 ppm 25.89 Prosthesis Ultra
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Figure 1. Relationship Between SPF Value and Consentration of Kundur
Leaf Ethanol Extract

category is able to protect the skin longer from
sun exposure for 5 hours and 40 minutes. At a
concentration of 50 ppm, kundur leaf extract
does not have the category of sunscreen poten-
tial or does not provide effective protection
against sunlight.

One of the factors that affect the deter-
mination of sunscreen factors is the concentra-
tion of the extract. This factor can increase or
decrease the absorption of UV rays in sunscreen.
This condition shows that the greater the con-
centration, the more protective effect against UV
rays increases. Therefore, this corresponds to the
results achieved as seen on Figure 1.

Sunscreen is said to protect if it has an
SPF of at least 2 and is in good category if the
test has a value of SPF 15 which is classified as an
ultra-protective sunscreen. This is because SPF
15 provides better protection against long-term
skin damage such as skin cancer. In addition, SPF
15 is able to protect the skin from harmful UV
rays for up to 4-5 hours, while SPF 10 only lasts
1.5 hours [9].

Based on the graphic data, the results of
the sunscreen research show that there is a com-
parison between 5 variations in the concentra-
tion of kundur leaf extract that has been carried
out in this study. It can be seen that the highest
SPF value on kundur leaves is 25.89 shown at a
concentration of 1000 ppm with the category of
ultra protection while the lowest is 1.30 shown at
a concentration of 50 ppm. Based on the results
of the highest SPF, it shows that kundur leaves
have the potential to be a good sunscreen in pro-
tecting the skin.

Conclusion

Based on the results of the research con-

ducted on the phytochemical screening test of etha-
nol extract of kundur leaves (Benincasa Hispida), it
showed positive results of secondary metabolites of
flavonoids, terpenoids, saponins, and alkaloids with
a yield of 10.21%. The results of the test of the SPF
value of kundur leaf extract obtained at the highest
concentration at a concentration of 1000 ppm with
an SPF value of 25.89 with the category of ultra pro-
tection, then based on the results of our research
that kundur leaves have the best potential that is
useful as a sunscreen and protects from UV A and
UV B rays.

Acknowledgements

Thank you to Mrs. Dwi Fiti Yani S,Pd, M, Si,

as a Supervisor who has provided research guidance
and included in the preparation of the journal. We
do not forget to thank all parties who have helped
in the preparation of this report which cannot be
mentioned one by one.

References

(1]

(2]

K. Kurdiansyah, D. Forestryana, and A. Noviadi,
“Skrining Fitokimia Dan Penentuan Nilai Spf
Lotion Ekstrak Etanol 96% Daun Tanjung
(Mimusops elengi Linn.),” J. Hutan Trop., vol.
10, no. 3, p. 259, 2022, doi: 10.20527/
jht.v10i3.14968.

A. limiawati et al., “Fitokimia, Kadar Fenolik To-
tal, dan Flavonoid Total serta Aktivitas Antioksi-

| No. 2 Vol. 8 : 44-50 (2024)| DOI : https://doi.org/10.19109/kgxx7970 49



3]

[4]

(5]

(6]

ARTICLES

dan Ekstrak n-Heksana Rimpang Temu Hitam
(Curcuma aeruginosa Roxb),” J. Ris. Kim., vol.
14, no. 2, pp. 107-117, 2023, doi: 10.25077/
jrk.v14i2.599.

N. Sari and D. F. Yani, “Uji Aktivitas Ekstrak
Metanol Daun Kebiul (Caesalpinia Bonduc L.)
Sebagai Bahan Aktif Sediaan Tabir Surya,” J.
Pengelolaan Lab. Sains Dan Teknol., vol. 1,
no. 2, pp. 77-83, 2021.

P. A. R. Listiani, P. I. I. Indraswari, and N. P.
Ferrandani, “Formulasi dan uji aktivitas sedi-
aan lotion tabir surya ekstrak etanol 96%
bekatul beras merah (Oryza nivara),” Sasam-
bo J. Pharm., vol. 4, no. 2, pp. 107-113,
2023, doi: 10.29303/sjp.v4i2.278.

T. Kognisi et al., “Pembaruan Berbasis Sastra
tentangBenincasa hispida,” vol. 2021, 2021.

R. T. Yuni and D. F. Yani, “Uji Fitokimia dan
Penentuan Nilai Sun Protection Factor ( SPF)
Fraksi Metanol dan n-heksan Daun Kebiul
( Caesalpinia Bonduc ) Secara In Vitro,”
Fuller. J. Chem., vol. 6, no. 2, pp. 71-75,
2021, doi: 10.37033/fjc.v6i2.251.

(7]

(8]

(9]

ALKIMIA

Jurnal llmu Kimia dan Terapan

A. K. J. Ayu Rismiasih, “Uji Aktivitas Tabir Surya
Ekstrak Etanol Daun Matoa (Pometia pinnata)
secara in vitro,” J. Komunitas Farm. Nas., vol. 2,
no. 1, pp. 213-215, 2022.

M. M. Hossain, M. S. Uddin, P. K. Baral, M. Fer-
dus, and S. Bhowmik, “Phytochemical screening
and antioxidant activity of Ipomoea hederifolia
stems: A potential medicinal plant,” Asian J.
Nat. Prod. Biochem., vol. 20, no. 2, pp. 41-47,
2022, doi: 10.13057/biofar/f200201.

A. Wiraningtyas, R. Ruslan, S. Agustina, and U.
Hasanah, “Penentuan Nilai Sun Protection Fac-
tor (SPF) dari Kulit Bawang Merah,” J. Redoks
(J. Pendidik. Kim. Dan limu Kim. ), vol. 2, no. 01,
pp. 34-43, 2019, doi: 10.33627/re.v2i01.140.

[10] L. M. Putra, D. F. Yani, M. Faturrizqi, P. Rahayu,

and O. |. Parawansya, “Skrining Fitokimia Dan
Uji Sun Protection Factor (SPF) Ekstrak Daun
Sungkai (Peronema Canescens Jack) Secara In
Vitro,” Fuller. J. Chem., vol. 8, no. 2, pp. 32-37,
2023, doi: 10.37033/fjc.v8i2.490.

| No. 2 Vol. 8 : 44-50 (2024)| DOI : https://doi.org/10.19109/kgxx7970 50



