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Ekstrak daun Saccharum officinarum (SO) mengandung asam fenolat dan flavonoid aglikon 

trisin (5,7,4-trihidroksi-3,5-dimetoksiflavon). Senyawa fenolik dan flavonoid dalam SO 

telah dilaporkan memiliki aktivitas antioksidan, antiinflamasi, antimutagenik, dan sebagai 

inhibitor tirosinase yang kuat. Losion merupakan sediaan kosmetik yang berfungsi untuk 

melembapkan dan melindungi kulit dengan memberikan efek menenangkan. Tujuan dari 

penelitian ini adalah untuk mengetahui pengaruh variasi konsentrasi ekstrak daun SO 

terhadap kualitas fisik dan aktivitas antioksidan losion. Penelitian ini merupakan studi 

eksperimental yang melibatkan formulasi losion dengan konsentrasi ekstrak daun SO 

sebesar 2,5%, 5%, dan 7,5%. Aktivitas antioksidan dievaluasi menggunakan metode DPPH 

(1,1-Difenil-2-Pikrilhidrazil) untuk mengukur kemampuan ekstrak dalam menangkap 

radikal bebas. Hasil menunjukkan bahwa losion ekstrak daun SO memiliki tekstur lembut, 

warna hijau, dan aroma khas daun SO. Uji pH, viskositas, daya lekat, dan uji daya sebar 

memiliki nilai signifikansi 0,00<0,05. Uji antioksidan DPPH menunjukkan Asam askorbat, 

yang digunakan sebagai pembanding standar, menunjukkan korelasi positif dengan 

peningkatan konsentrasi dan tingkat penghambatan radikal bebas yang pada konsentrasi 0,4 

ppm mampu menghambat radikal bebas 84,513%, dengan nilai IC50 sebesar 0,010. Kontrol 

positif pada konsentrasi 0,4 ppm mampu menghambat radikal bebas 79,425%, dengan nilai 

IC50 sebesar 0,000. Kontrol negatif, pada konsentrasi 0,4 ppm menunjukkan penghambatan 

radikal bebas 78,872%, dengan nilai IC50 sebesar 0,000. F1 konsentrasi 0,4 ppm 

menunjukkan penghambatan radikal bebas mencapai 83,075%, dengan nilai IC50 sebesar 

0,004. F2 pada konsentrasi 0,4 ppm menunjukkan penghambatan radikal bebas 95,907%, 

dengan nilai IC50 sebesar 0,000. F3 menunjukkan aktivitas antioksidan tertinggi di antara 

semua formulasi yang diuji pada konsentrasi 0,4 ppm dengan penghambatan radikal bebas 

mencapai 94,912%, dengan nilai IC50 sebesar 0,000.Penelitian ini memberikan bukti kuat 

bahwa ekstrak daun SO cocok digunakan sebagai bahan aktif dalam produk kosmetik 

antioksidan. Variasi konsentrasi ekstrak memberikan pengaruh yang signifikan terhadap 

kemampuan inhibisi radikal bebas, serta menunjukkan perbedaan signifikan dalam uji pH, 

daya sebar, dan daya lekat antar formulasi.  

Key words: Lotion, Saccharum officinarum, Antioksidan, Uji fisik 

ABSTRACT 

Saccharum officinarum (SO) leaf extract contains phenolic acid and flavonoid aglycone 

trisine (5,7,4-trihydroxy-3,5-dimethoxyflavone). Phenolic and flavonoid compounds in SO 

have been reported to have antioxidant, anti-inflammatory, antimutagenic, and potent 

tyrosinase inhibitor activities. Lotion is a cosmetic preparation that functions to moisturize 

and protect the skin by providing a soothing effect. The purpose of this study was to 

determine the effect of variations in SO leaf extract concentration on the physical quality 

and antioxidant activity of lotion. This study is an experimental study involving lotion 

formulations with SO leaf extract concentrations of 2.5%, 5%, and 7.5%. Antioxidant 

activity was evaluated using the DPPH (1,1-Diphenyl-2-Picrylhydrazyl) method to measure 

the extract's ability to scavenge free radicals. The results showed that SO leaf extract lotion 
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has a soft texture, green color, and a distinctive aroma of SO leaves. The pH, viscosity, 

adhesion, and spreadability tests had a significance value of 0.00<0.05. The DPPH 

antioxidant test showed that Ascorbic acid, which was used as the standard comparison, 

exhibited a positive correlation between increasing concentration and level of free radical 

inhibition. At a concentration of 0.4 ppm, it was able to inhibit 84.513% of free radicals, 

with an IC50 value of 0.010. The positive control at a concentration of 0.4 ppm was able to 

inhibit 79.425% of free radicals, with an IC50 value of 0.000. The negative control, at a 

concentration of 0.4 ppm, showed 78.872%  free radical inhibition, with an IC50 value of 

0.000. F1st at a concentration of 0.4 ppm showed free radical inhibition reaching 83.075%, 

with an IC50 value of 0.004. F2nd at a concentration of 0.4 ppm showed 95.907% of free 

radical inhibition, with an IC50 value of 0.000. F3rd showed the highest antioxidant activity 

among all formulations tested, with free radical inhibition reaching 94.912% at a 

concentration of 0.4 ppm, and an IC50 value of 0.000. This study provides strong evidence 

that SO leaf extract is suitable for use as an active ingredient in antioxidant cosmetic 

products. Variations in extract concentration significantly influenced free radical inhibition 

ability and showed significant differences in pH, spreadability, and adhesion between 

formulations. 

Key words: Lotion, Saccharum officinarum, Antioxidant, Physical test 

 

1. INTRODUCTION 

Dry skin in tropical regions like Indonesia is often exacerbated by ultraviolet (UV) exposure, which can lead to 

premature aging by damaging the skin through interactions with chromophores and increasing the production of 

Reactive Oxygen Species (ROS) (Kirana et al., 2023). Therefore, the use of antioxidants is crucial for protecting the 

skin from damage caused by UV-induced free radicals. UV exposure can also damage collagen and elastin, leading 

to hyperpigmentation, inflammation, and dehydration that accelerate skin aging. These effect drives consumers to 

seek products like facial serums to combat the negative effects of pollution and UV rays. Both natural and synthetic 

antioxidants help neutralize free radicals and protect the skin. 

Lotion is a semi solid dosage form that contains of active ingredients dispersed in a vehicle. The lotion types 

are classified into two types which is suspension or emulsion. Both types are intended for topical application 

(Amelia et al., 2022). As a semi solid form, lotion is easier to apply evenly and provides better protection compared 

to other products (Yuniarsih et al., 2023). Due to its cosmetic purposes, lotion helps maintain skin moisture and 

provides a soothing effect to the skin (Kunde et al, 2022). Lotion can also be formulated with antioxidants active 

ingredient to combat skin damage. Antioxidants oftently obtained from medicinal plant extraction process. Based on 

the recent research, medicinal plant extract concentration composition in the lotion formula affected its physical 

quality (Arantika & Hidayati, 2024).   

Saccharum officinarum leaf possess antioxidant activity (Dewi et al., 2022) and may potentially be used as 

ingredient in lotion formulations. Saccharum officinarum leaf extract contains phenolic acid and flavonoid aglycone 

tricin (5,7,4-trihydroxy-3,5- dimethoxyflavone) with cytotoxic activity and potential to kill cancer cells in the body 

(Prakash et al., 2021; Hewawansa et al., 2024). Increased processing of Saccharum officinarum for sugar 

production results in waste, particularly the discarded leaves and shoots. The phenolic and flavonoid compounds in 

Saccharum officinarum are reported to have strong antioxidant, anti-inflammatory, antimutation and tyrosine 
inhibitor activities (Al-Mawaldi & Al-Khaddour, 2024). Further research is needed to develop lotions formulation 

with concentrations variation of Saccharum officinarum leaf extract and evaluating its antioxidant activity using the 
DPPH method. 

 

2. METHODS 

Materials 

The materials used include Saccharum officinarum leaf extract, Triethanolamine (Brataco), Cetyl alcohol 

(Brataco), Glycerin (Brataco), Anti-oxidant cosmetic lotions available in the market, Nipagin, Nipasol, DPPH 

Indicator (Sigma-Aldrich), 70% Ethanol (Smart-Lab), Ethyl Acetate (Smart-Lab), n-Hexane (Smart-Lab,) Distilled 

water (Brataco), Ascorbic Acid, Stearic Acid, Silica gel F254 Plate (Sigmaaldrich), Methanol (Smart-Lab,) and 

Chloroform (Smart-Lab). 

Tools 

The equipment used in this study includes a maceration vessel, porcelain dish, mortar, water bath (Memmert), 

analytical balance (Durascale DAB E223), UV-Vis spectrophotometer (Genesys 150), thin-layer chromatography 

equipment (Sigmaaldrich Supelco), beaker glasses, volumetric flasks, stirring rods, pestle, micropipettes (Socorex), 

pH meter (Hanna Instrument HI2211), moisture analyzer (Ohaus), microscope, two sets of glass slides, and a 

weighing boat.  
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Preparation 

This study is an experimental research aimed to develop lotion formulations with varying concentrations of 

Saccharum officinarum leaf extract at 2,5%, 5%, and 7,5%. The antioxidant activity of these formulations was 

evaluated using the DPPH (1,1-diphenyl-2-picrylhydrazyl) method to measure the extract's ability to scavenge free 

radicals (Handayani et al., 2018). Polyphenols, the primary active compounds in Saccharum officinarum leaf 

extract, act as natural antioxidants in cosmetic products. 

Extraction 

In this research, Saccharum officinarum leaf were identified at Materia Medika Batu Malang to confirm their 

authenticity. Saccharum officinarum leafs extracts are characterized by their green color, wrinkled surface, serrated 

edges, and fresh scent. The leaves were harvested in the morning to preserve optimal moisture levels and then 

washed to remove any dirt. After washing, the leaves underwent wet sorting to discard any damaged or pest-infested 

ones. They were then dried in a shaded area to protect the active compounds from sunlight. The leaves were sorted 

again to confirm their quality before being ground and sifted through a 60-mesh sieve. The process of making 

Saccharum officinarum leaf extract involves maceration using 70% ethanol as the solvent for three 24-hour periods, 

with the solvent being replaced every 24 hours to achieve optimal extraction. After maceration, the extract solution 

is filtered to separate the liquid extract from the Saccharum officinarum leaf extract residue. 

Flavonoids Identification 

The identification of flavonoids in the Saccharum officinarum leaf extracts was conducted using Thin Layer 

Chromatography with a mobile phase of ethyl acetate: n-hexane in a 7:3 ratio (Feng, D. et al, 2016). The presence of 

flavonoids is crucial as these compounds contribute to the antioxidant potential, which will impact the effectiveness 

of the formulated lotion. 

Lotions Preparation 

The body lotion was prepared by incorporating Saccharum officinarum leaf extract at three different 

concentrations (2,5%, 5%, and 7,5%) into the lotion base (Table 1). The lotion base consisted of Triethanolamine as 

an emulsifier, Cetyl alcohol as an emollient, Glycerin as a humectant, and preservatives Nipagin and Nipasol. The 

mixture was homogenized after heating to dissolve and blend all components (Agustin et al., 2023). The resulting in 

three lotion formulations: F1st (SO leaf extract 2,5%), F2nd (5% SO leaf extract 5%), and F3rd (SO leaf extract 

7,5%). Homogenization using a homogenizer ensured the even distribution of Saccharum officinarum leaf extract 

lotions in the final lotion. A commercially marketed antioxidant cosmetic lotion product was used as positive 

control (K+) in this research. 

Table 1. Lotion Formulations 

Composition F1st(%) F2nd(%) F3rd(%) K-(%) 

Saccharum officinarum leaf extracts 2,5 5 7,5 - 

Triethanolamin 

Stearat Acids 

Cetyl Alcohols 

Gliserin 

Nipagin 

Nipasol 

Aquadest 

2 

2,5 

4 

10 

0,02 

0,02 

ad 100 

2 

2,5 

4 

10 

0,02 

0,02 

ad 100 

2 

2,5 

4 

10 

0,02 

0,02 

ad 100 

2 

2,5 

4 

10 

0,02 

0,02 

ad 100 

 

Lotions Evaluations 

Organoleptic test 

Organoleptic evaluation involved assessing the lotion’s consistency, color, and odor visually. 

Homogeneity test  

Homogeneity was evaluated by applying 1 gram of lotion from each formulation onto a glass plate, rubbing it, 

and feeling it. The lotion is considered homogeneous if no solid particles are felt on the glass, and there are no 

coarse particles, clumps, or bubbles, with a uniformly mixed color.  
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pH test 

pH was measured using a pH meter. 1 gram of the lotion was weighed and diluted with 10 mL of distilled 

water. According to SNI 16-4399-1996, the ideal pH range for lotions is between 4.5 and 8.0, as this affects how the 

lotion interacts with the skin. 

Spreadability test  

Spreadability test, 0.5 grams of lotion was placed between two glass plates, different weights (50 g, 100 g, 200 

g and 500 g) were applied for 1 minute, and the spread area was measured. This test ensures that the lotion spreads 

on the skin within the ideal range of 5 to 7 cm. 

Stickyness test  

The stickyness was tested by weighing 0.25 grams of lotion, placing it on the marked center of a glass slide, 

and covering it with another slide. A 1 kg weight was applied for 5 minutes, and then the slides were separated. The 

test measures the lotion’s ability to adhere to the skin, with the requirement being less than 4 seconds. The adhered 

slides were placed on a testing device with an 80-gram load, and the time until the slides separated was recorded. 

Good adhesion for semi-solid preparations is considered if it lasts more than 1 second. 

Viscosity test  

Viscosity was measured using a viscometer. The reading was noted from the viscosity scale for rotor number 1. 

Once the reading stabilized, the viscosity was recorded in cps. The required viscosity range is between 2000 and 

50,000 cps (SNI 16-4399-1996). 

 

Antioksidant test  

DPPH Solution Test (1,1-diphenyl-2-picrylhydrazyl) A quantity of 0.0019 g of DPPH powder (M.W. = 

394.32) was dissolved in 15 mL of analytical grade ethanol. This solution was then transferred to a 50 mL 

volumetric flask, and the volume was adjusted to the mark with analytical grade methanol to achieve a DPPH 

concentration of 0.1 mM. Determination of maximum wavelength for DPPH 2 mL of the DPPH 0.1 mM solution 

was mixed with 2 mL of analytical grade ethanol in a test tube. The mixture was then placed in a 3 mL cuvette and 

analyzed at a wavelength of 517 nm using a UV-Vis spectrophotometer (Kusuma et al., 2023). Preparation of 100 

ppm stock solution Ascorbic acid was used as the standard control; 5 mg of Ascorbic acid was dissolved in 

analytical grade ethanol. This solution was placed in a 50 mL volumetric flask and the volume was adjusted to the 

mark. Preparation of Test Solutions with Concentrations of 0.4, 0.8, 1.2, 1.6, and 2 ppm. Ascorbic acid 100 ppm 

stock solution was diluted to prepare test solutions with concentrations of 0.4, 0.8, 1.2, 1.6, and 2 ppm. From the 

stock solution, 40 µL, 80 µL, 120 µL, 160 µL, and 200 µL were transferred to a 10 mL volumetric flask, and the 

volume was adjusted to the mark with analytical grade ethanol. Absorption measurement using UV-Vis 

Spectrophotometer 2 mL of the Ascorbic acids test solution was combined with 2 mL of DPPH 0.1 mM solution in 

a test tube and incubated for 30 minutes in darkness. Absorption was then measured at the optimal wavelength 

(Mulja M., 1990).  

The Saccharum officinarum leaf extract lotion solution 100 ppm stock solution was prepared by weighing 1.00 

grams of the lotion and then dissolved it in an analytical grade ethanol and transferred to a 10 mL volumetric flask, 

with the volume adjusted to the mark using analytical grade ethanol.  Preparation of test Solutions with 

Concentrations of 0.4, 0.8, 1.2, 1.6, and 2 ppm. Stock solution of Saccharum officinarum leaf extract lotion 100 

ppm was prepared for testing at concentrations of 0.4, 0.8, 1.2, 1.6, and 2 ppm. From this stock solution, 40 µL, 80 

µL, 120 µL, 160 µL, and 200 µL were transferred to a 10 mL volumetric flask, and the volume was adjusted to the 
mark with analytical grade ethanol. The absorption measurement using UV-Vis Spectrophotometer 2 mL of 

Saccharum officinarum leaf extract lotion solution was combined with 2 mL of DPPH 0.1 mM solution in a test 

tube and incubated for 30 minutes in darkness, absorption was measured at the optimal wavelength. 

 

3. RESULTS AND DISCUSSION 

In this research, Saccharum officinarum leaf were identified at Materia Medika Batu Malang to confirm their 

authenticity. The identification process was based on physical traits such as the shape, color, and aroma of the 

leaves. Saccharum officinarum leaf extracts are characterized by their green color, wrinkled surface, serrated edges, 

and fresh scent. Identification is essential to ensure that the materials conform to research specifications and to 

maintain consistency in extraction results. Saccharum officinarum leaf extract were gathered from a selected garden 

to ensure their quality. The leaves were harvested in the morning to preserve optimal moisture levels and then 

washed to remove any dirt. After washing, the leaves underwent wet sorting to discard any damaged or pest-infested 

ones. They were then dried in a shaded area to protect the active compounds from sunlight. The leaves were sorted 
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again to confirm their quality before being ground and sifted through a 60-mesh sieve, producing uniform particles 

for a more effective extraction process. The process of making Saccharum officinarum leaf extract involves 

maceration using 70% ethanol as the solvent. Maceration consists of soaking the dried material in the solvent for 

three 24-hour periods, with the solvent being replaced every 24 hours to achieve optimal extraction. After 

maceration, the extract solution is filtered to separate the liquid extract from the Saccharum officinarum leaf extract 

residue, ensuring that the desired active components are maximally obtained. Identification of flavonoids in 

Saccharum officinarum leaf extract was carried out using Thin Layer Chromatography (TLC) with a mobile phase 

of ethyl acetate: n-hexane with a ratio of 7: 3. with an Rf value of Saponin of 0.53, Alkaloid of 0.32, Tannin of 0.24 

and Flavonoid of 0.62, which are known for their antioxidant properties, were successfully identified in this extract 

(Fathiah et al., 2024). The presence of flavonoids is crucial as these compounds contribute to the antioxidant 

potential, which will impact the effectiveness of the formulated lotion.  

The body lotion was prepared by incorporating Saccharum officinarum leaf extract at three different 

concentrations (2,5%, 5%, and 7,5%) into the lotion base. The lotion base consisted of Triethanolamine as an 

emulsifier (Wikandita et al., 2022), Cetyl alcohol as an emollient, Glycerin as a humectant, and preservatives 

Nipagin and Nipasol. The mixture was homogenized after heating to dissolve and blend all components (Agustin et 

al, 2023). The resulting in three lotion formulations: F1st (SO leaf extract 2,5%), F2nd (5% SO leaf extract 5%), and 

F3rd (SO leaf extract 7,5%). Homogenization using a homogenizer ensured the even distribution of Saccharum 
officinarum leaf extract lotions in the final lotion. The organoleptic test results indicated that the commercial 

product K+, which contains antioxidants, has a smooth texture, white color. Product K-, which lacks SO leaf 

extract, also has a smooth texture and white color. Lotion F1st has a smooth texture, green color, and a characteristic 

SO leaf. Lotion F2nd showed similar results, with a smooth texture, green color, and characteristic SO leaf. Lotion 

F3rd has a smooth texture, deep green color, and a pronounced characteristic SO leaf, indicating increased intensity 

of color and scent with higher concentrations of the Saccharum officinarum leaf extract. 

The homogeneity test results indicated that only K+, the comercially available antioxidant cosmetic lotion 

product, was homogeneous, showing no bubbles or clumps, and demonstrating good quality. In contrast, the K- and 

all formulations containing Saccharum officinarum leaf extract (F1st, F2nd and F3rd) were not homogeneous, 

characterized by the presence of bubbles which indicate unevenness in the mixture. This lack of uniformity may 

affect the stability and quality of the product, suggesting that formulations with Saccharum officinarum leaf extract 

require further optimization to achieve the desired homogeneity. 

The result of pH test showed that the K+ formulation has an average pH of 5.37, which met the requirements 

of SNI 16-4399-1996 for lotion preparations with an ideal pH between 4.5–8.0. However, the K-, F1st, F2nd, and 

F3rd formulations have a higher pH of 8.5, 8.56, 8.48, and 8.31 respectivally, which may need adjustment to get near 

to natural skin pH. Triethanolamine concentration in the formula may affect pH test results (Nawangsari et al., 

2023). In aqueous solutions, triethanolamine pH ranges from 10-12 and increased the lotion formulations pH (Rowe 

et al., 2006). The one-way ANOVA test results showed p-value of 0.000<0.05, indicating significant differences 

among formulations. 

Table 2. pH test results 

Formulations Replication 1st Replication 2nd Replication 3rd 

K+ 5.38 5.40 5.39 

K- 8.53 8.50 8.46 

F1st 8.56 8.53 8.59 

F2nd 8.46 8.49 8.45 

F3rd 8.31 8.31 8.35 

 

The result of Viscosity test showed that K+ formulation has viscosity of 7967.3 mPa.s, while the K- 

formulation has viscosity of 2968.0 mPas. The F1st formulation has viscosity of 3103.1 mPas, F2nd has viscosity of 

1326.1 mPas, and F3rd has viscosity of 1908.3 mPas. Based on the requirements of SNI 16-4399-1996, viscosity 

standard range is between 2000–50000 mPas, which were fullfiled by K+, K-, and F1st formulations. The 

Saccharum officinarum leaf extract concentration may affect the lotion formulation viscosity. Saccharum 

officinarum leaf extract may have low pH that can lowering the formulation viscosity. Based on the test result, the 

higher extract concentration the lower viscosity of the lotion formulation. The results of the one-way ANOVA test 

showed p-value 0.000, which was lower than 0.05, indicating significant differences among formulations. 
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Table 3. Viscosity test results (mPas) 

Formulations Viscosity ( mPas ) 

K+      7967.3 

K-         2968.0 

F1st      3103.1 

F2nd 1326.1 

F3rd 1908.3 

 

The results of spreadability test of the SO leaf extract lotion formulation showed variations number in 

spreadability. The F2nd and 3rd formulation showed an average power spreadability of 5.70 cm and 5.37 cm, 

respectively, which were meet to ideal range of 5-7 cm, so both formulations showed appropriate consistency for 

lotion preparation. The F1st formulation, showed an average spreadability of 8.53 cm, indicating the formulation 

consistency way too soft and exceed the limit of ideal standard. The control positive (K+) also indicates 

spreadability higher than the standard value, while the control negative (K-) formulation was in expected range. The 

F2nd and F3rd were the most appropriate formulation for lotion preparation with optimal distribution ability when 

applied to the skin. The results of the one-way ANOVA test showed p-value of 0.000, which was lower than 0.05, 

indicating significant differences among formulations. 

Table 4. Spreadability test results (cm) 

Formulations Replication 1st Replication 2nd Replication 3rd 

K+ 7.4 7.6 7.7 

K- 6.6 6.3 6.5 

F1st 8.7 8.4 8.5 

F2nd 5.9 5.7 5.5 

F3rd 5.5 5.2 5.4 

 

Power test sticky show that F2nd has an average power 41 seconds close, approaching the ideal standard is 40 

seconds and shows power optimal adhesion. F3rd and control positive (K+) also approaches ideal value, with an 

average of 41.33 seconds each. But, F1st has an average of slightly higher, namely 42.67 seconds, which is still can 

accepted but approach limit above. Control negative (K-) indicates the average power sticky the highest, which is 49 

seconds, indicates more consistency good compared to with formulation others. F2nd is the most appropriate 

formulations with standard power expected stickiness for lotion preparation. The results of the one-way ANOVA 

test showed p- value 0.000, which is smaller from 0.05, indicating existence difference significant the formulations. 

Table 5. Adhesion test results (s) 

Formulations Replication 1st Replication 2nd Replication 3rd 

K+ 00:00:41 00:00:43 00:00:40 

K- 00:00:51 00:00:49 00:00:47 

F1st 00:00:42 00:00:41 00:00:45 

F2nd 00:00:41 00:00:42 00:00:40 

F3rd 00:00:41 00:00:41 00:00:42 

 

Activity Test Antioxidants  

Maximum DPPH Wavelength Determination Results  

The maximum wavelength determination was done to ensure the highest point absorbance of DPPH, which 

was found at 517 nm. According to the literature, this wavelength is accurate for antioxidants activity test, 

especially in DPPH interaction with compound tested. 

Operation Time Determination Results 

The optimal incubation time is 30 minutes to ensure the reaction between DPPH and antioxidant compounds 

reached the equilibrium Riskianto et al.,. This allowed accurate measurement of ethyl acetate SO leaf fraction in 

free radical scavenging ability and ensure valid results in antioxidants activity test. 
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Free Radical Scavenging Activity Test Results 

Testing with DPPH method showed that the ethyl acetate fraction of SO leaf has significant free radical 

scavenging ability. The F2nd and F3rd showed a higher decrease in DPPH absorbance compared to F1st, which 

showed improved antioxidant activity along with increasing concentration of the fraction. The regression value for 

F1st, F2nd, and F3rd were 0.998, 0.984, and 0.956 respectively, indicating a strong linear relationship between 

concentration and absorbance reduction. Compared to the control positive, the antioxidant activity of SO leaf fs 

approached, but still below, Ascorbic acids (value regression 0.962). This result showed the potential of the SO leaf 

as a natural antioxidant source that could be used in product to counteract oxidative stress. 

Plants used in study Saccharum officinarum leafs, which have been identified at Materia Medika Batu, Malang, 

based on characteristic features physique like shape and color of the leafs. Accurate identification is essential for 

ensure materials used in accordance with specification research and for guard consistency results extraction. 

Saccharum officinarum leafs are picked in the morning day from the garden that has been determined for guard 

quality and consistency ingredients. After picking, the leaves washed, sorted and dried with method winded air it 

out shady. After dry, leafs ground and sieved using mesh 60 for facilitate the extraction process. Saccharum 

officinarum leafs made with method maceration use solvent 70% ethanol 24 hours and extract liquid then 

concentrated using rotary evaporator. 
The dentification test on Saccharum officinarum leafs extracts using Thin Layer Chromatography (TLC) 

method showed the presence of flavonoids, which have potential as antioxidant. This activity is important in lotion 

formulations. The lotion was made by mixing of Saccharum officinarum leaf extract in a lotion base consisting of 

Triethanolamine, Cetyl alcohol, Glycerin, Nipagin, and nipasol on three different concentration (2.5%, 5%, and 

7.5%). The mixture then homogenized using a homogenizer. The K+ formulation (control positive) was the only 

formulation which showed good homogeneity, while the other formulations showed non-uniformity. The K+ 

formulation has a pH closed to neutral which was ideal for the skin, while other formulations showed higher pH. 

The K+ has the highest viscosity and F2nd has the lowest viscosity. The F1st and F3rd formulations have medium 

range viscosity. The F1st formulation has the highest spreadability, while F2nd and F3rd showed lower spreadability. 

The F2nd and F3rd Formulations showed stickyness approaching to the ideal range, which showed consistent results 

in various testing. Ascorbic acids, which is used as a standard comparator, showed positive correlation with 

concentration enhancement and free radical inhibition level. At the lowest concentration 0.4 ppm, Ascorbic acids 

was already capable to inhibit free radical by 84.513%, with very low IC50 value 0.010. This showed that Ascorbic 

Acids has very strong antioxidant potential. The control positive showed lower antioxidants activity compared to 

Ascorbic acids. At a concentration of 0.4 ppm, the control positive inhibits tree radical by 79.425%, with IC50 value 

is not calculated IC50 value 0.000. The control negative, which is not contain active antioxidants material, indicating 

the lowest inhibition activity. At the lowest concentration 0.4 ppm, the free radical inhibition only reached 78.872%, 

with IC50 value 0.000. This result showed that without active antioxidant component present, the lotion's ability to 

ward off free radical is very limited and almost ineffective to protect skin from oxidative stress effect. The F1st 

showed higher antioxidant activity compared to the control positive at a concentration of 0.4 ppm. The free radical 

inhibition reached 83.075%, with IC50 value 0.004. This activity showed that although Saccharum officinarum leafs 

extract concentration used in formulation is relatively low, the formulation showed high potential as antioxidants, 

approaching to the effectiveness of Ascorbic acids. The F2nd showed higher antioxidants activity compared to the 

F1st formulation at a concentration of 0.4 ppm, the free radical inhibition was reached 95.907%, with IC50 value is 

not calculated IC50 value 0.000. This activity is approach to the antioxidant potential of Ascorbic acids, which 

showed that the addition of Saccharum officinarum leaf extract in the formulation significantly increased the 

effectiveness of lotion to ward off free radical. The F3rd showed the higher antioxidant activity among all tested 

formulations at concentration of 0.4 ppm, the free radical inhibition was reached 94.912%, with IC50 value was not 

calculated IC50 value 0.000. This result showed that the enhancement in Saccharum officinarum leaf extract 

concentration in formulation significantly increases the potential of antioxidants in lotion. Saccharum officinarum 

leaf extract contained of phenolic acid and flavonoids luteolin-8-C-(rhamnosylglucoside) that play as radical 

scavenger in antioxidant activity (Abbas et al., 2014). The higher extract concentration, the higher antioxidant 

activity possibility posed by the lotion as refered in the test result.   

 

4. CONCLUSION 

The physical quality test of lotions formulated with Saccharum officinarum leaf extract at concentrations of 

2,5%, 5%, and 7,5% showed significant differences in organoleptic, pH, spreadability, and stickyness tests among 

formulations (Sig. < 0.05). Although, test results showed significant differences, some statisitical analysis statistics 

assumption were not fully met. The normality test indicated that the data distribution on several groups, especially 

for pH and stickyness data were not normal, and the variance in the pH test was not homogeneous (Sig. = 0.016). 
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This result suggested that, despite significant differences, its necessary to noticed that some data is not fulfil the 

assumption base of statistical analysis. 

In the DPPH IC50 Antioxidant Test, the control positive showed a Sig. value of 0.008, with regression value of 

0.932. The control negative had a Sig. value of 0.025, but with regression value of 0.854, indicating lower effect 

compared to the other samples. Formulation 1st (2,5%) showed a Sig. value of 0.005 and regression value of 0.948. 

Formulation 2nd (5%) had a Sig. value of 0.001 and regression value of 0.985. Formulation 3rd (7,5%) showed a Sig. 

value of 0.003 and regression value of 0.967. Overall, these results showed that increasing the concentration 

Saccharum officinarum leaf extract in the lotion significantly enhances free radical scavenging ability to all tested 

samples. 
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