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Abstract.
Traditionally, cantigi leaves ( Vaccinium varingiaefolium ) are used to heal wounds, 
swelling, burning, pain, ulcers, and function as analgesic, anti-inflammatory and anti-
inflammatory. inflammation, and treat fine wrinkles . henna leaves ( Lawsonia inermis 
Linn ) which contains glycosides, steroids, phytosterols, saponins, tannins, and 
flavonoids which are reported to have benefits for treating boils, scabies, headaches, 
back pain, and can accelerate hair growth . Cantigi leaves and fruit are reported to 
contain anthocyanin compounds that function as antioxidants . while the antioxidants 
contained in cantigi leaves are Beta.-mono-olein , Hexadecanoic acid, and methyl ester
. The flavonoids contained in henna leaves also have the potential as antioxidants. We 
are often exposed to oxidation both produced from within the body or from outside such 
as pollution, cigarette smoke, UV radiation and food. Antioxidants will neutralize these 
free radicals so they do not have the ability to steal electrons from cells and DNA. 
Cantigi leaves and henna leaves were macerated by kinetic maceration method with 
70% ethanol as solvent. Antioxidants were measured using the DPPH method, the 
single extract of cantigi gave an IC 50 value of 119.23 ± 4.41 µg/mL , while the extract 
of a single nail henna gave an IC 50 value of 38.38 ± µg/mL. The combination of 
cantigi leaf extract and nail henna leaf extract with a ratio of 1:1; 2:1 and 1:2 gave 
very strong IC50 values, namely 33.84 µg/mL; 40.40 µg/mL and 29.85 µg/mL, 
respectively. It was concluded that the combination of cantigi leaf extract and nail 
henna leaf extract with a ratio of 1:2 gave the best IC50 value of 29.85 µg/mL.
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I. INTRODUCTION
Free radicals in the body can cause degenerative diseases and premature aging. Free radicals are 

formed due to the presence of oxidants either from within the body itself or from outside such as 
environmental conditions where pollution, cigarette smoke, UV rays, and food. Antioxidants are needed to 
prevent cell or DNA damage caused by free radicals. To maintain antioxidant activity, it is necessary to use a 
combination of antioxidants. As can be explained in the example of vitamin C which is able to maintain the 
activity of vitamin E as an antioxidant by regenerating tocopherol from tocoperoxyl radicals. Vitamin E 
which is a very strong antioxidant will bind to free radicals, then turn into inactive tocoperoxyl radicals . 
Previous research concluded that Vitamins C and E will not work optimally against antioxidants.

Vitamins C maintains the amount of vitamin E in cells by reforming vitamin E radicals to a reduced 
form and vitamin E inhibits macromolecular and DNA damage caused by oxidation of vitamin C.

(1) Indonesia is rich in natural resources, including biological natural resources. Chemical 
compounds in plants such as anthocyanins, flavonoids, and polyphenol groups are reported to have 
antioxidant activity, including cantigi leaves ( Vaccinium varingiaefolium ) (12) and henna leaves ( 
Lawsonia inermis Linn ). (3) Christian (2021) research on the antioxidant power of 96% ethanol extract of 
cantigi leaves using the DPPH method obtained an IC50 value of 16.84 µg/mL (2) , while Husni (2018) 
investigated the antioxidant power of 70% ethanol extract of henna leaves using the FRAP method, obtained 
an antioxidant power of 2.82 mmol Fe (II)/100 g (3). For this reason, in this study, the antioxidant activity of 
the single extract of cantigi leaves and the single extract of henna nails leaves will be measured using the 
DPPH method. The IC50 values obtained from each extract will be compared against the combination of 
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cantigi leaf extract and nail henna leaf extract. The ratio of the combination of cantigi leaf extract and henna 
leaf extract used was 1:1; 1:2 and 2:1. Antioxidant activity can be further classified into very strong, strong, 
moderate and weak as shown in Table 1 below.

Table 1. Classification of the strength of antioxidant activity (5)
Concentration
IC 50 (µg/mL)

Activity classification
Antioxidant

< 50 Very strong
50 – 100 Strong
100 – 250 Currently
250 – 500 Weak
> 500 Not active

II. METHODS
This study used an experimental method in selecting a combination of cantigi leaf extract ( 

Vaccinium varingiaefolium ) and nail henna leaf extract ( Lawsonia inermis Linn ) which has very strong 
antioxidant power, as indicated by the best IC50 value of a ratio of 1:1; 2:1 and 1:2.

Place and time of research
The research was conducted at the Faculty of Pharmacy, Pancasila University and UPTD. PPMHP 

Banten Province. The research period starts from June 2021 to December 2021, with letter number 
523/PPMHP-046.A/V/2021.

Research Sample
The materials used in this study were cantigi leaves obtained from Mount Papandayan, Garut 

Regency and henna leaves obtained from Padarincang Serang Regency.
Research Tools
Analytical Balance, Homogenizer, maceration apparatus, rotary evaporator, Uv-Vis 

Spectrophotometer, pH–meter, Brookfield Viscometer, Memmert Oven, pyrex test tube, test tube rack .
Extract Making
Using the kinetic maceration method, with 70% ethanol as solvent and the extraction was carried out 

several times. Then the extract was concentrated with an evaporator at a temperature of 400C and a thick 
extract was obtained. (8)

Quality Test of cantigi leaf extract (CLE) and nail henna leaf extract (NHLE)
After obtaining a thick extract, a quality test is carried out, which includes:

∑ Specific parameters (organoleptic, water soluble extract content, ethanol soluble extract 
content) (5,6)

∑ Non-specific parameters (drying shrinkage determination of moisture content, determination 
of total ash content, acid insoluble ash content, determination of residual solvent) (5,6)

∑ Test for microbial and heavy metal contamination (7).

∑ Photochemical screening of each extract was carried out to see the secondary metabolites 
contained in each extract (15,10).

Antioxidant Activity Test by DPPH method
Weighed a number of single thick extracts of cantigi leaves and extracts of henna nails leaves and 

dissolved in methanol p.a to obtain a concentration of 1000 µg/mL, for CLE a concentration series of 0 was 
made; 10.47; 20.94; 41.88; 83.75; and 167.50, as well as for NHLE 0; 4.28; 8.56; 17.13; 34.25 and 68.50 
then for the combined extract, a number of thick extracts of cantigi leaves were weighed and the extract of 
henna nails was added in a ratio of 1:1; 1:2 and 2:1, and homogenize. The combination of these extracts was 
dissolved in methanol p.a until a concentration of 1000 µg/mL was obtained, from which a series of 
concentrations was made from 0; 3.13; 6.25; 12.50; 25 and 50 µg/mL. A total of 2 mL of each test solution 
was added 2 mL of 0.002% DPPH. homogenized then incubated at room temperature for 30 minutes, 
measure the absorbance at a wavelength of 515 nm with a UV-Vis spectrophotometer. (11).
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III. RESULTS AND DISCUSSION
Extract Making

The yield of CLE and NHLE from kinetic maceration using 70% ethanol solvent which
was thenconcentrated with a rotary evaporator were 25.60% and 28.01%, respectively. As shown 
in Table 2

Table 2. Extraction Results and Yield Results

Sample
Simplicity 

(g)
Solvent 

(%)
Thick 

Extract (g)
DER- native 

(%)
Yield (%)

Cantigi Leaf 
Extract (CLE)

281.6
Ethanol 

70%
72.1 3,906 25,60

Nail Girlfriend 
Leaf Extract 

(NHLE)
534

Ethanol 
70%

149.6 3,570 28.01

Quality Test of Cantigi Leaf Extract and Nail Henna Leaf Extract
The results of the quality test of the two extracts can be seen in Tables 3, 4, 5 and 6, indicating that 

the specific and non-specific parameters met the requirements. And the results of the microbial and heavy 
metal contamination tests also meet the requirements in accordance with the 2017 FHI regulations(6,7)

Table 3. Specific Parameter Quality Test Results

Specific parameters
Cantigi leaf extract

(CLE)
Nail henna leaf extract 

(NHLE)

Organoleptic

Shape
Thick

Thick

Color
Dark Chocolate

Dark Chocolate

Smell
Special Extract

Special Extract

Water soluble juice content 81.40% 58.49%

Ethanol soluble extract 
content

12.47% 12.58%

Table 4. Non-specific parameter quality test results
Non-specific parameters CLE NHLE Condition

(Depkes RI 2017)
Drying shrink 10.07% 13.0% ≥10%
Water content 5.41% 5.71% ≤10%

Total ash content 6,41% 2,91% ≤10%
Acid insoluble ash content 0,36% 0,82% ≤10%

Residual solvent Not detected 0,2% ≤1%

Table 5. Results of determination of microbial contamination
Parameters of Microbial 

Contamination
CLE NHLE Condition

(BPOM RI 2014)
ALT <10 cfu/g <10 cfu/g 10 6 cfu/g
AKK <10 cfu/g <10 cfu/g 10 4 cfu/g

Table 6. Results of determination of metal contamination
Metal Contamination Parameter CLE

mg/kg
NHLE
mg/kg

Condition
(BPOM RI 2014)

Mercury (Hg) 0.0002 0.0001 1 mg/kg
Lead (Pb) 0.0019 Not detected 20 mg/kg

Cadmium (Cd) 0.0017 0.0017 5 mg/kg
Manganese (Mn) 0.7329 0.7258 5 mg/kg
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Table 7. Results of phytochemical screening analysis

Test Parameters Reactor Observation
Results

CLE
Results
NHLE

Alkaloids
Chloroform,+ H 2 SO 4 Mayer

Dragendroff
White precipitate

Yellow precipitate
+

+

+

+
Flavonoids Powder Mg + H 2 O + HCl Yellow orange + +
Saponins H 2 O + HCl Embossed foam + +
Tannins H 2 O+ FeCl 3 Greenish black + +

Steroids/Triterpenoids
CH3COOH + H2SO4 _ greenish + Steroids /

- Triterpenoids
- Steroids /

- Triterpenoids
Phenol FeCl 3 Dark blue + +
Phytochemical screening aims to provide an overview of the initial group of compounds found in the 

studied plants (15, 10). The phytochemical screening from CLE showed positive results for secondary 
metabolites of alkaloids, flavonoids, saponins, tannins, steroids and phenols. While NHLE showed positive 
results for secondary metabolites of alkaloids, flavonoids, saponins, tannins and phenols.

Antioxidant Test using the DPPH. method
Ascorbic acid is a raw material for comparison with the category of having very strong antioxidant 

activity. The IC 50 value is an indicator of the interpretation of the test results of antioxidant activity using the 
DPPH method. (14) Ascorbic acid has a polyhydroxy group that will increase antioxidant activity. (4) The 
results of the duplo measurement for antioxidants with DPPH obtained the IC 50 value of ascorbic acid of 
1.81±0.02 g/mL as shown in graph 1, which shows a very strong antioxidant power.

Fig 1. Measurement of antioxidant ascorbic acid using DPPH
Ascorbic acid is a raw material for comparison with the category of having very strong antioxidant 

activity. The IC 50 value is an indicator of the interpretation of the test results of antioxidant activity using the 
DPPH method. (14) Ascorbic acid has a polyhydroxy group that will increase antioxidant activity. (4)

Table 8. Antioxidant Test Results Single Extract of Cantigi Leaves

From the analysis results obtained IC50 levels of ascorbic acid are 1.81±0.02 g/mL , this shows a 
very strong interpretation of the results, as shown in graph 1. Table 8 shows the antioxidant activity test of a 
single extract of cantigi leaves obtained IC levels 50 was 119.23±4.41 g/mL which showed moderate 
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515
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Blank 0.2556 0.2556

10.47 0.2551 0.20 0.2508 1.88

20.94 0.2333 8.72 0.2333 8.72

41.88 0.1941 24.06 0.1942 24.02

83.75 0.1570 38.58 0.1454 43.11

167.50 0.0775 69.68 0.0775 69.68

IC50 value 116.11 122.34
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antioxidant activity. Nail henna leaf extract gave an IC 50 value of 38.38 ± 1.67 g/mL , which is a very strong 
antioxidant, as shown in Table 9.

Table 9. Antioxidant Test Results Singel Extract of Nail Henna Leaf

The IC50 value of the combined antioxidant activity test results of CLE and NHLE with a ratio of 
1:1, 2:1, 1:2, can be seen in Table 10.

Table 10. Test Results of Combination Extract Antioxidant Activity

Sample Test Repeat IC Rated 50
X ± SD

IC50 (µg/mL)
Interpretation

1CLE:1NHLE
1
2

33.91
33.76

33.84±0.10 Very strong

2CLE:1NHLE
1
2

40.02
40.78

40,40±0.54 Very strong

1CLE:2NHLE
1
2

31.45
28.24

29.85±2.27 Very strong

The three mixtures of CLE and NHLE showed synergistic antioxidant activity , with IC50 values of 

33.84 ±0.10 g/mL , 40.40±0.54 g/mL , and 29.85±2.27 g/ml, respectively. -consecutive for 1:1 combination 
ratio; 2:1 and 1:2 . Initially, a single extract of cantigi leaves only had moderate antioxidant activity. The 
antioxidant activity of CLE can be increased by combining it with NHLE and provides very strong 
antioxidant activity.

Fig 2. The results of the 1 : 2 combination antioxidant test from CLE and NHLE
Of the three comparisons of the combination of CLE and NHLE, a 2:1 ratio gives the best IC50 

value of 29.85 g/mL as depicted in graph 2.

IV. CONCLUSION
Cantigi leaf extract has moderate antioxidant activity with an IC50 value of 119.23±4.41 µg/mL, nail 

henna leaf extract has very strong antioxidant activity with an IC50 value of 38.38±1.67 µg/mL . However, 
the IC50 value of cantigi leaf extract can be increased when combined with henna leaf extract, and the best 
result is the combination with a 1:2 ratio which provides very strong antioxidant activity with an IC50 value 
of 29.85 µg/mL..

y = 1.6046x + 4.6873
R² = 0.9834
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8.56 0.2515 14.92 0.2541 10.34

17.13 0.2161 26.89 0.2184 22.94

34.25 0.1549 47.60 0.1543 45.55

68.50 0.0589 80.07 0.0559 80.28
IC50 value 39.55 37.20
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