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ABSTRACT—The results of previous studies on each concentration of 4000ppmSPF value of sunscreen cream
corncob extract(Zea mays L.) 0f5.40. and SPF value of coffee bean extractcream (Coffeacanephora Pierre ex A.
Froehner) 0f8.54. Both ofthese plant research results have SPF valuesthatare still below 8 -15, so that further
researchiscarriedout usinga mixture of the two extracts ona suncreambasisbasedon M/ A basis.

Methods: Making extracts of corncob mixtureand Robusta coffee usinga dose of 10%,and 15%and using a type
A/M cream base. Cream testing includes physical and stability tests. Determination of the effectiveness of sunscreen
cream preparations is done by testingthe SPF value, antioxidantcontent andtotal phenolicsinvitrousinga UV /Vis
spectrophotometer.

Results: Cream stability test meets cream requirements. Formulal hasan ICsp value 0f 198.61 ppm, a total phenol of
46 mGAE/g,atan SPF value of 35. Formula 2 hasan ICspvalue 0f 101.57 ppm, a total phenol 0f59.9 mGAE/g,an
SPF value 0f38. Formula3 hasan ICso value 0f 150.26 ppm, a total phenol 0f51.45 mGAE/ g and SPF 37.

Conclusion: Sunscreen cream corn cobs extract and Robusta coffee has good stability, strong antioxidants, the
highest phenolin formula 2,and arecategorized as ultrasunblock
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1. INTRODUCTION

Skin that is exposedto ultraviolet light fromthe suncontinuously will cause changes in skin pigmentation, erythere,
photosensitivity, even the long-termeffects of prematureaging or even skin cancer?. The existence of these problems,
special protection is needed to protectthe skin fromthe negative effects of UV rays, namely sunscreenorwhich can be
known as sunscreen. Sunscreens contain substances that canabsorb or reflect UV radiation sothatthe radiation energy
that penetrates the skin canbe reduced®.

Sunscreen (sunscreen or sunblock) or UV filters have two main mechanisms. Namely scattering and reflecting
energy fromUV rays and absorbingenergy fromUV rays. At first, the sunscreenwas designed to protect the wearer
when going to the beach. Nowadays UV filters are used together with everyday products, suchas moisturizing creams,
other skin treatments before using make-up®. The SPF (Sun Protection Factor) valuehas maximum protection with a
value of 8-15, which offers extra protection fromsun burning and only causes little or no skin darkening®®.

To meet the need for sunblock, continually developed and sought after materials that have the potential as a
sunscreen. Natural preparations are considered safer to use and have fewer negative impacts compared to chemicaluse?.
Natural materials that can be used to make sunscreen preparations are corn cobsand robusta coffee beans. Corncob
extract has a phenolic content that can increase the SPF value and produce the highest SPF value of 17.78 at a
concentration of 200 pg / ml with 80% ethanolsolvent’. Robusta coffeeis known to contain many phenolic compounds
and alkaloids which in additionto being antioxidants also have the potential as a sunscreen. Robusta coffeebeanextract
as asunblock obtained SPF 27 at a concentration of 600 ppmé.

Based on the results of research conducted by previous researchers, the SPF value of sunscreen cream of corncob
extract (Zea mays L.) at a concentration of 4000 ppm was 5.40 using a sunscreen base®. While the SPF value of
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sunscreen cream of coffee bean extract (Coffea canephora Pierre ex A. Froehner) at a concentration of 4000 ppm is
8.54'. Both ofthese plantresearchresults have SPF values thatare stillbelow 8-15°.

Based on these results, theresearchers felt interested in continuing to make creampreparations by usinga mixture of
corncoband Robusta coffee bean extracts. Researchers chose a suncreambase that is based on the nature of the cream
that is not sticky, gives softness and moistureto the skin, onthe basis of A /M (waterbase in oil)has a much stronger
penetrationthanthebase M/ A (oil in water) because thecomponents oil makes the dosage formlastalong time on the
surface ofthe skin and is able to penetrate the skin layer even further*. In addition, in the A/ M phase because the fat
content is high enough, it can increasethe feeling of softness and supple on the skin, but does not cause oily skin, is not
too liquid, easily spreads throughoutthe skin surface, moisturizes theskin longer, and is easy to clean with water>*2,

2. METHODOLOGY

Corn cobs and Robustacoffee beans obtained fromthe Bogor Medicinaland Aromatic Plant Research Institute
(Balitro) and have been determinedat LIPI (Indonesian Institute of Sciences) Cibinong. Robusta coffeebeansthat have
been obtainedandthen extracted using a macerasion methodto obtainthick extract. Forthe basic ingredients of the

cream used cera alba, cetaceum, adeps lanae, methyl paraben, aqua and perfume.
2.1 Extraction

Extract of corn cobs and Robustacoffee beans were obtained by smoothing corn cobs and Robusta coffee beans
untilthey became powder. Then the powder is weighedas much as 300 grams with a scale and put into a maceration
vessel. Then added 1200 ml of 96% ethanol, Simplicia soaked for sixhours while stirring every thirty minutes with a
minimum stirring time of five minutes. Then Simplicia is allowed to stand for 3x24 hours. Thenthe extraction solutionis

filtered using filter paper and collected in a container. The filter results are then evaporated in a water bath with a
temperature 0f50-60 ° C until it becomes a thick extract®°.

2.2 Formulation

The production ofa mixture of corn cobs and Robustacoffee usesa dose 0f 10%, and 15% and uses a cream
basetype A/ M.

Table 1. Cream formulations fora mixture of Corn Cobs and Robusta Coffee.

Formulation 1 Formulation 2 Formulation 3
Corncob extract  10% Corncob extract 10% Corncob extract  15%
Robusta coffeebeanextract 10% Robusta coffeebeanextract 15% Robusta coffeebeanextract 10%
Ceraalba 05 Ceraalba 05 Ceraalba 05
Cetaceum 2 Cetaceum 2 Cetaceum 2
Adeps Lanae 15 Adeps Lanae 15 Adeps Lanae 15
Nipagin 0,06 % Nipagin 0,06 % Nipagin 0,06 %
Aquaad 25 Aquaad 25 Aquaad 25

2.3 Cream Formulation Extract corn cobs and Robusta coffee beans

Making creamis made using A/ M creambase. All necessary substances are weighed as needed. The process of making
a mixture of corncob creamand Robusta coffee:
a. Ingredientsin the oil phase such as ceraalba, cetaceum, and adeps lanae are fed into thesteamdish. (preparation
1
Materials in the water phase suchas Aqua. (preparation 2)
Ingredients in the oil phase are fused onto the water bath
Preparations 1and 2 are stirred separately at 70° C-75 ° C untilhomogeneous.
Homogeneous preparations are mixed at 70 ° C because emulsification occurs at these temperatures
The stirring process is carried out at 40 ° C until the homogeneous preparation.
Preservatives, Aqua, andextracts of corncob mixture and Robusta coffee were putinto the preparationat 35 ° C
then stirred untilhomogeneous and thengiven 2 drops of perfume.

@ "o o oo

2.4 Extract identification

a. Phenolldentification
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The extractis putinto atest tube theninto thetest tubeadded 2 drops of purple colored 5% FeCl;
Flavonoid Identification

The extract was added with magnesium powder and 2 mL hydrochloric acid, then shaken with 10 ml of amyl
alcohol. A positive reactionis indicated by the formation of orange, yellow, orred in the amylalcohol layer.
Alkaloid Identification

The extract was put into a test tube, thenaddeda few drops of Dragendorff reagentand Mayer reagent to another
tube. A positive reaction if the addition of Dragendorff formed brick-red sedimentor white sediment onthe addition
of Mayer reagents.

Saponin Identification

The extract was put into atest tube, thenadded 10ml of hot water, let cool, then shakenvigorously for 10seconds.
If a stable 1-10cm high foamis formed fornot less than 10 minutes and does not disappear withthe addition of 1
drop of 2 N hydrochloric acid indicating the presence of saponins.

Tanin Identification
The extractis putinto atest tube and reacted with a 1% iron (l11) chloride solutionifa blackish-bluecolorindicates
the presenceoftannin.

2.5 Physical Test Cream

a.

Organoleptic Test

One of the quality controls for finished product specifications is the appearance or appearance of subjective
products. The organoleptic test is done by looking at theresults of creampreparations that have beenmade usingthe
five senses including color, homogeneity, aroma, and thickness. Organoleptic tests were physically carried outon the
Oth day, 7th day, 14th day, 21st day and 28th day.

Homogeneity Test

Atotalof 50 mg of creamwas applied to the glass ofthe objectand thenthe mixture was seen after it was seen
underan optical microscopeat 10 times magnification. Homogeneity test was carried outonday 0, day 7, day 14
and day 28.

Viscosity Test

In viscosity testing, the researchers used a Brookfield viscometer and viscosity measurements were made on the 7th
day, 14th day, 21st day and 28th day. Measurement of viscosity usinga speed of 30Rpmand using spindle no 4.
Procedure fortestingthesample at first the sample is inputinto a 30 ml glass beaker, thenattachthespindle and set
the speed (Rpm) of the brookfield viscometer after that turn on the instrument and read the measurement results.
Viscosity measurements are read by lookingat themost stable number givenby theinstrument. Measurement of
viscosity is carried out in triplo.

pHTest

The pHtestis carried out usinga methormpH meterand is carried out on the Oth day, 7th day, 14th day and 28th
day. Before using the tool, the electrodes mustbe dipped into a buffer solution with apH of 7. Afterthat,add Roba
coffee creamapproximately 5 grams into the glass beaker then dilute with aquadistillate as much as £ 10 ml then
dip the electrodeinto theglass beakerandrecordthe results obtained.

Scattering Test

This test s carried outusingtools suchas a pairof round glass plates (extensometer) and weigh grams. Cream
weighed +0.5 gram is placed in the middle of a round glass, on the glass givenaweight child as aweight and left
for 1 minute. The diameter of the creamthat spreads (by taking the average length of the d iameter from several
sides)is measured andthen added 50 grams, 100 grams, 150 grams, 200 grams as an additional load, eachadditional
load is allowed to stand after 1 minute and recorded the diameter ofthe creamthat spreads as before. The above
method is repeated foreach creamformula that is inspected 3times each. The first testis doneon thedaythe cream
preparationis made, thenstored for one week and again tested for its spread, and soon every week forone month.

Particle Size Test
Testthe average particle size usingan optical microscope. Creamis placed on the slide and covered with glass
cover, then observed usinga microscope with magnification 100 times.

2.6 Cream Stability Test

a.

Low-Temperature Storage Test (4° £ 2° C)
The creamthat has been made is putinto a tightly closed container then the creamis kept at a low temperature (4° +
2 ° C) in the refrigerator for 28 days. Creams were observed for stability on the 7th day, 14th day and 28th day.
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Storage Test At Room Temperature (25°+ 2 ° C)
The creamthat has been made is putinto a tightly closed container then the creamis stored at roomtemperature (25
°+2° C)intheroomfor 28 days. Creams were observed for stability on the 7th, 14th, 21st and 28th days.

High-Temperature Storage Test (40° 2 ° C)

The creamthat has been made is putinto atightly closed container then the creamis stored at roomtemperature (40
°+2° C)intheoven for28days. The creamwas observed for stability on the 7th day, 14th day, 21st day and 28th
day.

2.7 Antioxidant Activity Test with DPPH

a.

Making DPPH reagent solutions

Weighedas much as 19.8 mg DPPH and dissolved with methanol p.a in the flask to 50 ml to obtain a solution with a
concentrationof 1 mM. Fromthe 1 mM concentration pipetteas much as5ml then methanolp.awas added in a 50
ml volumetric flask to obtain a solutionwith a concentration of 0.1 mM. DPPH 0.1mM solutionin methanol p.a is
the solution that will be used until the antioxidant activity testis complete.

Solution Making
A pipette as much as2ml DPPH 0.1 mM solutionandadd 2ml of methanolp.a.

Determination of Antioxidant Activity

- Exract
he extract mixture was weighed as much as 50 mg and dissolvedin 50 ml of methanoland50 ml into a mixture
of 1000 ppmextract solution, froma solution of 1000 ppmpipette 5ml and dissolved with 50ml of methanol
p.aadinto a mixture solution of 100 ppmextract. Fromthe 100 ppmsolution diluted to 40 ppm, 60 ppm, and 80
ppm. Absorption is measured by spectrophotometry at a maximum wavelengthof DPPHthat is 516 nm after
incubation at room temperature and dark space during the obtained operating time. Vitamin C is used as a
comparison standard.

- Creamsamples
Sunscreencreamsamples were weighedas much as 100 mg and dissolved in 50ml of methanoland theninto a
creamsolutionof corn cobs and robusta coffee beans 2000 ppm, from 2000 ppmsolution diluted to 600 ppm,
800 ppm, 1000 ppm, and 1200 ppm. Absorptionis measured by spectrophotometry at amaximum wavelength
of DPPH 516 nm after incubation at room temperature and dark space during the obtained operating time.
Vitamin C is used as a comparison standard.

Determination of Percent Damping and ICso Value

The ability of antioxidants is measured as a decreasein DPPH solution uptake due to theaddition of test samples.
The DPPH solution infiltration value before and after the addition of the test sample is calculated as a percent
reduction. Specifically,acompoundis said to bea very strong antioxidantif the IC50 value is less than 50 ppm,
strong for IC50 is 50-100, while if IC50 is 101-250, weak if IC50 is 251-500 and inactive if it is more than 500.
Calculations DPPH free antiradical capacity as a percent absorbingabsorbance atthe peak of 516 nm using the
following calculation:

% DPPH reduction:j\ calculate DPPH=—A calculate the test rnaterial X 100%
A calculate DPPH

2.8 Determination of phenol content using the Folin-Ciocalteu method

The total phenol content was determined by the Folin-Ciocalteau method. Weighed 2 mg of the extracted
sample then dissolved in 2 mL methanol (1000 pg/ mL). A pipette as much as 500 pL extract solution andstandard
solution of 1000 pg / mL gallic acid as much as 50, 100, 150 200 and 250 pL into the test tube, then add 3.5 ml of
distilled water and 250 uL. Folin-Ciocalteau and shake. Let stand for eight minutes, thenadd 750 uL 20% Na»COs3
and shake homogeneously. The solutionis allowed to stand for two hours at roomtemperature. thenthe absorption is
measured at a wavelength of 765 nm. The phenol content obtained was obtained as an equivalent mg gallic
acid/gramsample. The phenol contentis expressed as theequivalent mg of gallic acid perkg sample (mg GAE / kg

sample), calculated using the formula:
- CxVxFP
TPC = W
Information :
TPC = Total PhenolicCompounds
C =phenolic concentration (value X)in ppm (mg / L)
V  =volume ofextract used (mL)
FP = dilution factor

Asian Online Joumals (www.ajouronline.com) 346



http://www.ajouronline.com/

Asian Journal of Applied Sciences (ISSN: 2321 —0893)
Volume 8 — Issue 6, December 2020

W  =sample weight (g)

2.9 Determination of SPF (Sun Protection Factor) Value

Determination of the effectiveness of UV-B by in vitro using UV/ Vis spectrophotometry at 290-320 nm
waveforms?. Absorbance measurements at wavelengths from290 to 320 nm and measured every 5nmwith thickness A
=1 cm. The solvent used was 96% ethanol and the samples were measured at 400 ppm, 500 ppm, and 600 ppmdilutions.
SPF values are calculated using mathematical equations, using constants that are determined based on formulas. SPF

value determination formula: SPF= CF x = Y529 EE (M)xI(3)x Abs(})
Information :
CF = Correction factor (correction factor =10)
EE = Erythemal spectrumeffect on wavelength (),
I =Theintensity ofthe sun's spectrumat wavelength (1),
Abs = Absorbance of solution at wavelength (1)

3. RESULTS AND DISCUSSION

All three formulas give a black dosage formespecially formula 2, because ofthegreater coffee content. Based on
qualitative identification, the two positive extracts contained phenolic compounds, flavonoids, alkaloids, saponins, and
tannins. This shows that both extracts contain phenolic contents, namely flavonoids andtannins which act as natural
antioxidants because they contain hydroxyl groups that are able to capture free radicals.

Table 2. ICso value

Sample 1Cs0 (Ppm)
Corncob BExtract 71,9
Robusta Coffee Bean Extract 47,2
Mixture of Corn and Coffee Bean Extract 30,2
Formula 1 Sunscreen Cream 198,61
Formula 2 Sunscreen Cream 101,57
Formula 3 Sunscreen Cream 150,26
Vitamin C 5,4

Based on table 2. sunscreen creamformulation 2 is the best antioxidantwith an 1Cso value 0f 101.57 ppm.

Table 3. Total Phenolic Levels of Sunscreen Cream
Total Phenolic

Sample As1 As 2 As 3 Awerage (MyGAE/g sample)
Base 0,0242 0,0255 0,0246 0,0248 -19
Formula 1 0,1546 0,1547 0,1551 0,1548 46
Formula 2 0,1821 0,1827 0,1830 0,1826 59,9
Formula3 0,1653 0,1658 0,1660 0,1657 51,45
Extract 0,2358 0,2364 0,2367 0,2363 289,17

Based on table 3. formulation 2 sunscreen has thegreatest phenolic contentof 59.9 compared to formulations 1and 3.

Table 4. SPF Sunscreen CreamTest

SPF value
Formula 2000 ppm 3000 ppm 4000 ppm
1 24.38 33.765 35.171
2 36.07 36.471 38.138
3 36.91 36.359 37.582

Based on table 4. Sunscreen cream formulation 2 with variation 3 concentrations has the highest SPF value
compared to formulations 1and 3. This is because the SPF value of Robusta coffee bean extract is greater thancorncob
extract.”®

The results ofthe threeformulations of sunscreen creamget the result that sunscreen creamformula 2 has the result
of high total phenolic contentas well as its antioxidantactivity, while the lowestphenolic contentis owned by formula 1
sunscreen creamas wellas its antioxidant activity.
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4. CONCLUTION

a. Thestability testofthe threesunscreen creamformulas fromcorncobextract and robusta coffeebeans has
homogeneity results, pH values and viscosity values that meet the requirements.

b. Of the three formulas, sunscreencreamfromcorncobextract and Robusta coffee beans, thebestformula is formula 2
with strong antioxidants (ICso 0f 101.57 ppm), the highesttotal phenolis 59.9 mGAE /g sample, and hasa value
SPF of 38.
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