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Abstract

Background and Objectives: Antioxidants are a group of chemical compounds naturally
present in many foods. These compounds help protect the body’s cells and tissues from oxidative
damage by neutralizing free radicals. The most important natural antioxidants are found in grains,
vegetables, fruits, and spices. Frankincense (Boswellia thurifera) is a medicinal plant traditionally
used in Arabic medicine to enhance memory. Mastic gum, derived from the shrub Pistacia
lentiscus, possesses numerous medicinal properties and is considered a medicinal plant. The
chemical compounds extracted from frankincense and mastic gums using various solvents may
exhibit different antioxidant properties. Consequently, this research aimed to investigate the
reducing power, as well as the phenolic and flavonoid contents, of frankincense and mastic
extracts prepared using different solvents.
Methodology: Acetone, ethyl acetate, hexane, ethanol, methanol, and ether were selected as
solvents for extracting frankincense and mastic gums using a rotary evaporator. The resulting
extracts were analyzed to evaluate their reducing power, antioxidant activity, and free radical
scavenging ability using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay. Additionally, the total
phenolic content was determined using the Folin—Ciocalteu method, and the total flavonoid
content was measured using the aluminum chloride colorimetric method.
Results: In the experiments performed with extracts obtained using various solvents (acetone,
hexane, ethyl acetate, methanol, ether, and ethanol), the lowest ECso value was observed in the
hexane extract of frankincense (2.24 mg/mL), and the acetone extract of mastic (3.10 mg/mL),
indicating the highest reducing power. Conversely, the highest ECso values—indicative of the
lowest reducing power—were found in the hexane extracts of frankincense (64.75 mg/mL) and
mastic (12.59 mg/mL).
Regarding total phenolic content, the ethanolic extract of frankincense had the highest value
(0.2675 mg/mL), while the hexane extract had the lowest (0.0825 mg/mL). For mastic extracts,
the acetone extract exhibited the highest phenolic content (0.261 mg/mL), and the methanolic
extract showed the lowest (0.086 mg/mL).
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As for total flavonoid content, the highest amounts were recorded in the ether extracts of mastic
(0.133 mg/mL) and frankincense (0.161 mg/mL). The lowest flavonoid content was found in the
methanolic extract of mastic (0.0185 mg/mL) and the ethanolic extract of frankincense (0.0435
mg/mL).

Conclusion: The findings of this study indicate that extracts of mastic and frankincense obtained
using acetone, ethanol, methanol, ethyl acetate, hexane, and ether exhibited significant
antioxidant activity. Among the frankincense extracts, the methanolic extract, with the highest
ECso value, demonstrated the lowest antioxidant activity, while the hexane extract, with the lowest
ECso, had the highest antioxidant activity. Similarly, for mastic, the hexane extract showed the
lowest antioxidant activity (highest EC50), while the acetone extract exhibited the highest
antioxidant activity (lowest ECs).

Another objective of the study was to assess the phenolic and flavonoid content of mastic and
frankincense extracts in different solvents. The highest phenolic content was found in the
ethanolic extract of frankincense and the acetone extract of mastic, while the lowest was observed
in the hexane extract of frankincense and the methanolic extract of mastic.

For flavonoids, the ether extracts of both mastic and frankincense gums contained the highest
levels, whereas the methanolic extract of mastic and the ethanolic extract of frankincense
contained the lowest. Given the strong correlation between phenolic and flavonoid content and
antioxidant activity in frankincense and mastic, these plants can serve as valuable natural sources
of antioxidants for human health and have potential applications as effective medicinal agents.
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Table 1. Half maximal effective concentration (ECso) for ascorbic acid in different tests
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Table 2. Antioxidant effect of different frankincense and mastic extracts on DPPH (Half maximal
effective concentration (ECso, mg.ml™) for extracts)

Hexane Ethere Ethanol Methanol Ethylacetate Aceton
Frankincense 64.57 11.75 7.08 4.37 2.82 2.24
Mastic 12.59 6.31 5.01 5.50 3.80 3.10
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Figure 1. Standard curve of optical absorption changes versus different quercetin concentrations at wavelength
of 420 nm
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ETH: ethanol, MET: methanol, ACT: acetone, ETY:: ethyl acetate, HEX: hexane, and ETR: ether.
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Figure 4. Standard curve of optical absorption changes versus different gallic acid concentrations at wavelength
of 765 nm
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Figure 5. Phenols content of different Boswellia thurifera gum extracts
ETH: ethanol, MET: methanol, ACT: acetone, ETY:: ethyl acetate, HEX: hexane, and ETR: ether.
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Figure 6. Phenols content of different Pistacia lentiscus gum extracts
ETH: ethanol, MET: methanol, ACT: acetone, ETY:: ethyl acetate, HEX: hexane, and ETR: ether.
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Figure 7. Phenols content of different Boswellia thurifera or Pistacia lentiscus gum extracts
ETH: ethanol, MET: methanol, ACT: acetone, ETY: ethyl acetate, HEX: hexane, and ETR: ether.
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Figure 8. Flavonoids content of different Boswellia thurifera or Pistacia lentiscus gum extracts
ETH: ethanol, MET: methanol, ACT: acetone, ETY: ethyl acetate, HEX: hexane, and ETR: ether.
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