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ABSTRACT
		Comment by DIGITAL-WORLD: Please divide the abstract into the following paragraphs: introduction, methods, results and conclusions
The aim of this study was to assess the antioxidant activity of cinnamon extracts obtained using different solvents (ethanol, methanol, acetone, water) and their mixtures with water. Additionally, the phenolic and flavonoid contents were analyzed to investigate their correlation with antioxidant activity. The results showed that the extracts obtained from mixtures of ethanol and water had a high content of phenols and flavonoids, with the 40:10 ethanol-to-water mixture yielding the highest phenolic (240.69 mg/g) and flavonoid (0.275 mg/g) contents. Similarly, methanol and its mixtures with water showed variations in the content of these components, with pure methanol providing the highest values (252.12 mg/g for phenols and 0.2212 mg/g for flavonoids). Regarding antioxidant activity, ethanol extracts and their mixtures with water achieved the best results, with the 20:30 ethanol-to-water mixture displaying the highest antioxidant potential (937.775 µmol TE/g). Methanol-water mixtures, particularly in the 40:10 ratio, also exhibited high activity (928.675 µmol TE/g). Acetone extracts and their mixtures with water had somewhat lower values, while water-based extracts showed the lowest antioxidant activity (192.9 µmol TE/g). These results indicate a significant potential of solvent mixtures, particularly acetone-water mixtures, in enhancing bioactivity and antioxidant effects.
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1. INTRODUCTION

Plants and spices have been used since ancient times in nutrition and traditional medicine due to the presence of natural bioactive substances that trigger numerous beneficial effects, improving health and supporting the vital functions of the body (Pagliari, 2023).	Comment by DIGITAL-WORLD: Paglian et al., 
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Fig. 1. (A) Cinnamon bark and (B) cinnamon powder

Cinnamon (Cinnamomum verum) is one of the most resilient woody plants among spices, belonging to the Lauraceae family and the Cinnamomum genus, which encompasses approximately 250 species found in Southeast Asia, China, and Australia. Many of these species are characterized by distinct aromatic and spicy properties (Thomas, 2012). 	Comment by DIGITAL-WORLD: Thomas and Kuruvilla, 
This plant is highly resistant to unfavorable soil conditions and temperatures, and its height reaches 2-3 meters. High-quality cinnamon seeds are small, flat, uniform, and have a yellowish color. All parts of cinnamon contain volatile oils, monoterpenes, sesquiterpenes, and phenylpropene, which give it a mild and pleasant aroma (Mian, 2018).	Comment by DIGITAL-WORLD: Mian et al.,

Culinary spices, particularly cinnamon, have become the subject of research due to their antioxidant and anti-inflammatory effects, which are primarily attributed to the high content of bioactive polyphenolic compounds. Some of the main polyphenolic components of cinnamon include procyanidin type-A polymers, cinnamic acid, cinnamaldehyde, and coumarin (Silva, 2019).





Fig. 2. Chemical structures of the main components of cinnamon, including the polymers: a) procyanidin type-A, b) cinnamic acid, c) cinnamaldehyde, and d) coumarin

Cinnamaldehyde, as the active ingredient in cinnamon, exhibits significant antioxidant properties due to its ability to inhibit the activity of DPPH radicals, which are stable free radicals commonly used in tests to assess antioxidant activity. In addition to its pronounced antioxidant properties, cinnamaldehyde shows the ability to bind to metal ions, which can significantly contribute to the reduction of oxidative stress induced by these metals. This interaction prevents the generation of free radicals and oxidative damage to cellular structures (Mathew, 2004). The anticancer activity of cinnamaldehyde is manifested through the induction of apoptosis in K562 leukemia cells at concentrations up to 200 µM. This compound induces cell death by causing morphological changes (membrane swelling, cell shrinkage), DNA fragmentation, loss of mitochondrial membrane potential, and increased production of reactive oxygen species (ROS). These changes lead to the release of mitochondrial cytochrome c into the cytosol, which activates procaspase-9 and procaspase-3, thereby initiating the apoptotic cascade. This mechanism is significant for cancer therapy, as the induction of apoptosis in tumor cells can effectively inhibit their growth and spread (Huang, 2007). Numerous studies have confirmed the anti-inflammatory activity of cinnamon, highlighting its potential in the prevention of various diseases (Fitry, 2019). Cinnamaldehyde, as a key anti-inflammatory compound, can inhibit the secretion of interleukin-1 beta (IL-1β) and tumor necrosis factor-alpha (TNF-α) in the presence of lipopolysaccharide (LPS) or lipoteichoic acid (LTA), which stimulate J774A.1 macrophages, thereby effectively reducing inflammatory processes (Chao, 2007).Cinnamaldehyde exhibits anti-hyperuricemic activity by inhibiting the activity of the enzyme xanthine oxidase (XOD), with an IC₅₀ value of 8.4 µg/mL. Inhibition of XOD activity reduces the biosynthesis of uric acid, thereby potentially lowering the risk of developing gout (Wang, 2008). Cinnamaldehyde, along with methoxycinnamaldehyde, exhibits significant antimicrobial activity by inhibiting the growth of pathogenic bacteria (Oussalah, 2007) and acting as one of the most potent inhibitors of fungal growth (Ranasinghe, 2003). This compound inhibits the function of the cell membrane, protein synthesis, and nucleic acid synthesis of the pathogenic agent, leading to its destruction (Winias, 2011).Based on animal studies, the administration of cinnamaldehyde reduced fasting blood glucose (FBG) levels and improved hyperinsulinemia levels. Furthermore, this bioactive compound from cinnamon could have a beneficial effect on diabetes by lowering the levels of glycosylated hemoglobin (HbA1c) (Babu, 2007).Cinnamic acid exhibits anti-inflammatory properties in combination with cinnamaldehyde, together reducing the concentrations of TNF-α and IL-6 in the blood. This synergistic activity contributes to their cardioprotective effect in the case of ischemic myocardial damage in animals, increasing nitric oxide levels and reducing inflammatory processes (Fan, 2013).Cinnamon bark is an exceptionally rich source of proanthocyanidins (PAC), a group of plant polyphenols consisting of oligomers and polymers of flavan-3-ols. (Mueller-Harvey, 2006). Flavan-3-ols, which form the structural backbone of proanthocyanidins, are characterized by a high number of interflavan bonds, particularly the presence of an additional ether linkage between C2→O7, which is specific for A-type proanthocyanidins (Harbone, 1994). Type A proanthocyanidins from cinnamon bark exhibit significant anthelmintic activity, with promising efficacy in combating protozoa and helminths (Williams, 2015). Cinnamon is the primary source of coumarin in the human diet, and coumarin (benzo-α-pyrone) is a natural substance responsible for cinnamon's distinctive aroma. However, due to the proven toxic and carcinogenic properties of coumarin, its daily intake is limited to reduce the risk of potential health issues (Blahová, 2012).	Comment by DIGITAL-WORLD: Mathew and Ebraham, 2004	Comment by DIGITAL-WORLD: Huang et al.,

2. material and methods 

The cinnamon plant used in this study was obtained from a local market in Tuzla, which is known for its wide range of eco-friendly and natural products. This market is recognized as a source of high-quality plant materials, ensuring the acquisition of a premium raw material for analysis. In the preparation of the extract, demineralized water was used, ensuring the minimization of unwanted minerals and impurities that could potentially affect the experimental results. The chemical reagents employed in the study were of high purity to avoid any interference that might arise from the presence of impurities.
For spectroscopic measurements, a Perkin Elmer Lambda 25 instrument was utilized. This instrument is particularly suited for light absorption analysis, allowing for the quantification of chemical components in samples with a high degree of accuracy, thus contributing to the validity and reliability of the obtained data.
2.1. Preparation of Cinnamon Plant Extract
Cinnamon extracts were prepared by mixing 0.5 grams of powdered dry plant material with 50 mL of the appropriate solvent or solvent mixtures, including ethanol, methanol, acetone, and water. The plant material was subjected to vibrational mixing on a Vibromix for 60 minutes, ensuring the homogenization of the mixture and optimal extraction of bioactive compounds from the plant material. Subsequently, the mixture was filtered to remove solid plant parts, and the collected extract was immediately subjected to analysis. All extracts were clear after filtration, indicating complete extraction and the absence of undissolved particles.

2.2. Determination of Total Phenolic Content in the Sample (TPC)

The Folin-Ciocalteu test was performed to determine the total polyphenol content in the samples, as described by Singleton et al. (1999), with minor adjustments. 200 μL of cinnamon plant extract, prepared in different solvents (methanol, ethanol, acetone, and water), was mixed with 2540 μL of 10% Folin-Ciocalteu reagent, which reacts with phenolic groups to form a blue complex. After 5 minutes of reaction, 420 μL of 10% sodium carbonate (Na₂CO₃) was added, and the samples were incubated at room temperature for 1 hour. After incubation, the samples were diluted with 910 μL of distilled water, and light absorption was measured at a wavelength of 765 nm, allowing the quantification of phenolic compounds in the extract based on the developed blue complex (Emir, 2024). The total phenolic content was expressed as milligrams of gallic acid equivalent (GAE) per gram of dry plant material (mg GAE/g) (Dibacto, 2021).	Comment by DIGITAL-WORLD: Emir et al., 	Comment by DIGITAL-WORLD: Write the equation used to find the concenntration
2.3. Determination of Total Flavonoid Content (TFC)
A modified colorimetric method based on the reaction of flavonoids with reagents specific to hydroxyl groups was used to determine the total flavonoid content in the samples. The resulting complex produces an intense color, the strength of which is proportional to the flavonoid concentration in the sample. The total flavonoid content in the extracts was determined using the method previously described by Olajire and Azeez (Olajire, 2011), with some modifications. Specifically, 1 mL of extract solution was mixed with 0.3 mL of a 5% sodium nitrite solution, initiating the formation of a colored flavonoid complex. The resulting complex was then allowed to develop, and the intensity of the color formed was measured spectrophotometrically, providing an accurate quantification of the flavonoid content. The results were expressed as milligrams of quercetin equivalent (QE) per gram of dry plant material (mg QE/g). After a 5-minute incubation, 0.3 mL of a 10% aluminum chloride solution was added, which forms stable complexes with flavonoids. The mixture was then incubated at room temperature for 6 minutes, followed by the addition of 1 mL of 1 M sodium hydroxide. The total volume of the mixture was adjusted to 10 mL using distilled water to ensure precise measurement. The absorbance of the sample was measured at 510 nm against a blank using a spectrophotometer. The results were calculated based on a calibration curve of quercetin and expressed as milligrams of quercetin equivalent (QE) per gram of dry plant material (mg QE/g), allowing for the quantification of the total flavonoid content (Chang, 2002).	Comment by DIGITAL-WORLD: Olajire and Azeez
2.4. Ferric-Reducing Antioxidant Power (FRAP) Test

The reducing properties of the extracts, which indicate their antioxidant activity, were determined according to the protocol developed by Benzie and Strain (1999). In this protocol, 3 mL of the prepared FRAP reagent was mixed with 100 μL of the extract. The mixture was then incubated for 30 minutes at 37°C. The absorbance of the sample was measured at a wavelength of 593 nm. The obtained FRAP results were calculated based on a calibration curve prepared from iron(II) sulfate heptahydrate and expressed in moles per gram of dry plant material. This method allows for the quantification of the extract's ability to reduce iron(III) to iron(II), which is an indicator of their antioxidant activity. (Benzie, 1999).
2.5. DPPH Radical Scavenging Activity
The ability to scavenge stable DPPH free radicals is one of the most commonly used methods for assessing antioxidant activity. This method is based on the reduction of the purple-colored DPPH methanol solution in the presence of antioxidants, which donate a hydrogen atom, leading to the formation of the non-radical form, DPPH-H, which is yellow in color. The disappearance of the purple color is monitored spectrophotometrically at 517 nm, with the reduction in color intensity being directly proportional to the antioxidant capacity of the sample (Wojdylo, 2007). The DPPH radical scavenging activity was assessed using the method described by Horozić et al. (2019), with specific adjustments for this study. The percentage inhibition of DPPH radicals was evaluated by mixing 2 mL of extract solution (concentration 0.5 mg/mL) with 0.5 mL of 0.5 mM DPPH radical solution. The mixture was incubated for 30 minutes at room temperature in a dark room to prevent photolytic decomposition of the radicals. As a control, 0.5 mL of the 0.5 mM DPPH radical solution was diluted with 4 mL of methanol, ensuring the reference absorbance (Horozić, 2024). This procedure allows for precise measurement of the extract's ability to scavenge free radicals, which is used for quantifying its antioxidant activity. The radical scavenging effect (%) or the percentage inhibition of DPPH radicals was calculated using the following formula:
I (%)= [(Ac - As) / Ac] x 100
The absorbance of the sample (As) was measured at 517 nm, while the absorbance of the DPPH radical control solution (Ac) served as the reference. The calculation allows for the assessment of the antioxidant activity of the sample based on the decrease in absorbance, which reflects its ability to reduce DPPH radicals.


3. results and discussion	Comment by DIGITAL-WORLD: Provide your discussion with relevant references

The results of determining the phenolic and flavonoid content in cinnamon extracts indicate a significant variation in extraction efficiency depending on the type of solvent and their mixtures. (Tab.1)
Table 1. Content of total polyphenols and flavonoids of Cinnamomum verum extracts	Comment by DIGITAL-WORLD: Use a statistical analysis to find significant differences 
	Extraction solvent
	Solvent ratio
(v/v)
	TPC
[mg GAE/g]
	TFC
[mg QE/g]

	EtOH
	-
	126,76
	0,1524

	EtOH:Water
	40:10
	240,69
	0,275

	EtOH:Water
	30:20
	215,26
	0,291

	EtOH:Water
	20:30
	158,62
	0,2991

	EtOH:Water
	10:40
	177,95
	0,2795

	MeOH
	-
	252,12
	0,2212

	MeOH:Water
	40:10
	250,74
	0,2562

	MeOH:Water
	30:20
	147,45
	0,1619

	MeOH:Water
	20:30
	90,07
	0,0988

	MeOH:Water
	10:40
	118,83
	0,1246

	Ace
	-
	159,02
	0,2927

	Ace:Water
	40:10
	294,12
	0,4972

	Ace:Water
	30:20
	358,98
	0,5538

	Ace:Water
	20:30
	406,02
	0,6938

	Ace:Water
	10:40
	425,2
	0,7125

	Water
	-
	55,83
	0,0752




The content of phenols and flavonoids in cinnamon extracts obtained using different solvents—ethanol, methanol, acetone, and water, as well as combinations of these solvents with water in various ratios—was investigated. Phenols and flavonoids are bioactive compounds frequently studied for their potential health benefits, including antioxidant and anti-inflammatory properties.

Effect of Different Solvents on the Extraction of Bioactive Components

Ethanol yielded 126.76 mg/g of phenols, which is relatively low compared to the other solvents. The use of ethanol-water mixtures (in different ratios) resulted in higher phenol concentrations, with a maximum content of 240.69 mg/g at a 40:10 ethanol:water ratio, which is significantly higher than that of pure ethanol. These results suggest that the ethanol-water mixture may better extract phenols from plant material, due to the change in solvent polarity that enhances the solubility of phenolic compounds. Methanol showed a higher phenol content (252.12 mg/g) compared to ethanol, indicating that methanol is a more efficient solvent for phenolic compounds. Methanol-water mixtures also achieved high values, though their phenol content was lower compared to pure methanol. For example, the 40:10 methanol:water ratio yielded 250.74 mg/g of phenols, while reducing the methanol concentration in the solvent (lower methanol:water ratio) further decreased the phenol content. This decline in extraction efficiency can be attributed to the dilution of methanol with water, which reduces the overall polarity of the solvent and, therefore, its ability to effectively extract phenolic compounds. Acetone as a solvent showed relatively high phenol values in its pure form (159.02 mg/g), but acetone-water mixtures provided the highest results: at a 10:40 Acetone:water ratio, the phenol content was 406.02 mg/g, the highest value among all the tested extracts. These results suggest that acetone can be highly efficient in extracting phenols, especially in combination with water. Water, as the sole solvent, contained 55.83 mg/g of phenols, which is significantly lower compared to all other tested solvents. This result is expected, as water, despite being a polar solvent, is not polar enough to effectively extract a wide range of phenolic compounds, which dissolve more readily in organic solvents such as methanol, ethanol, or acetone.


Fig.3 Content of total polyphenols in extracts of Cinnamomum verum
Ethanol showed a relatively low flavonoid content (0.1524 mg/g), suggesting that it is not an optimal solvent for the extraction of flavonoids from cinnamon. Flavonoids are specific phenolic compounds that, although polar, often exhibit lower polarity compared to other phenolic constituents. Therefore, solvents like ethanol, which are effective in extracting phenols, may not be equally effective in isolating flavonoids, which may require solvents with more specific properties. When ethanol is mixed with water in various ratios, the polarity of the solvent changes, which can significantly influence the efficiency of flavonoid extraction. For example, an ethanol-water mixture in a 20:30 ethanol:water ratio showed an increased flavonoid content of 0.2991 mg/g, indicating that combining these two solvents can enhance flavonoid extraction compared to pure ethanol. This result may be due to a synergistic effect where water increases the solvent’s polarity, allowing better solubility of flavonoids, which are often less polar than phenols.
Methanol yielded 0.2212 mg/g of flavonoids in its pure form, while mixtures with water showed a decrease in flavonoid content, with the lowest value observed at a 20:30 methanol:water ratio (0.0988 mg/g). This suggests that methanol is not particularly effective for flavonoid extraction compared to other solvents.
Acetone demonstrated the best performance for flavonoid extraction, with 0.2927 mg/g in the pure extract, indicating its high efficiency as a solvent for these bioactive compounds. Moreover, acetone-water mixtures further increased the flavonoid content, reaching 0.4972 mg/g at a 40:10 acetone:water ratio. Although flavonoids are polar, their polarity varies depending on their structure. They typically consist of aromatic rings with hydroxyl groups (–OH) capable of forming hydrogen bonds with the solvent. Acetone, due to its moderate polarity, effectively dissolves flavonoids, especially those with less polar agglomerations, which explains the relatively high flavonoid content in pure acetone. Flavonoids often contain different functional groups capable of interacting with the solvent. Acetone can act as both a hydrogen bond donor and acceptor, enabling better solubilization of flavonoids containing hydroxyl and methoxy groups. When combined with water, the solvent system becomes even more efficient at extracting flavonoids, as water increases the overall polarity, thereby enhancing the extraction of flavonoids with more polar functional groups.Water alone showed the lowest flavonoid content (0.0752 mg/g), which is expected, as water is not an effective solvent for flavonoids, which are often less polar.

Fig.4. Content of total flavonoids in extracts of Cinnamomum verum
Based on the results of the antioxidant activity of cinnamon extracts obtained using different solvents and their mixtures with water, two main parameters can be analyzed and discussed: FRAP and DPPH inhibition. The results of the analysis are presented in the table 2.
Table 2. Antioxidant activity of Cinnamomum verum extracts
	Extraction solvent
	Solvent ratio
(v/v)
	FRAP
[μmol/g]
	DPPH inhibition [%]

	EtOH
	-
	581,225
	93,9

	EtOH:Water
	40:10
	911,425
	91,26

	EtOH:Water
	30:20
	927,775
	91,12

	EtOH:Water
	20:30
	937,775
	92,50

	EtOH:Water
	10:40
	886,325
	93,82

	MeOH
	-
	849,275
	90,78

	MeOH:Water
	40:10
	928,675
	90,77

	MeOH:Water
	30:20
	701,775
	92,17

	MeOH:Water
	20:30
	349,2
	93,47

	MeOH:Water
	10:40
	502,7
	93,85

	Ace
	-
	837,7
	89,22

	Ace:Water
	40:10
	839
	87,38

	Ace:Water
	30:20
	937,725
	87,22

	Ace:Water
	20:30
	953,45
	91,22

	Ace:Water
	10:40
	950,3
	94,17

	Water
	-
	192,9
	93,79


The antioxidant capacities of the extracts have a strong relationship with the solvent used, mainly due to the different antioxidant potential of compounds with different polarities (Boeing, 2014). Ethanol without the addition of water demonstrates high FRAP values (581.225 μmol/g) and DPPH inhibition (93.9%). This result indicates significant antioxidant activity of the ethanol extract of cinnamon. Mixtures of ethanol and water in different ratios (40:10, 30:20, 20:30, 10:40) show an increase in FRAP values, with a peak value of 937.775 μmol/g at the 20:30 ratio, although DPPH inhibition remains high (ranging from 91.12% to 93.82%). The increase in FRAP activity may be attributed to the better solubility of polyphenolic compounds in a higher water content. Methanol and its mixtures with water also exhibit significant antioxidant activity, with the maximum FRAP value (928.675 μmol/g) at the 40:10 ratio, but with lower DPPH inhibition (90.77% - 93.85%) compared to ethanol. Acetone without the addition of water yields a FRAP value (837.7 μmol/g) similar to that of ethanol but with a slightly lower DPPH inhibition (89.22%). Mixtures of acetone and water showed an increase in FRAP values at lower water ratios (up to 20:30), but DPPH inhibition also showed similar variations (87.22% to 94.17%). Water as a solvent results in a very low FRAP value (192.9 μmol/g), but relatively high DPPH inhibition (93.79%), suggesting the possible presence of antioxidant compounds with a strong ability to scavenge free radicals, but a lower capacity for metal ion reduction. The results clearly indicate that ethanol and ethanol-water mixtures represent the most efficient composition for extracting antioxidant compounds from cinnamon, particularly due to the high FRAP value. Methanol and acetone also provide good results but are not as effective as ethanol, although they are successful in inhibiting DPPH radicals. Water shows high radical scavenging activity but lower metal ion reduction capacity, which means it may contain specific compounds that act as potent radical scavengers. Combining organic solvents with water may be the optimal approach for extracting a broad spectrum of antioxidant compounds from cinnamon, with ethanol being the most efficient solvent.

Fig.5. Reducing ability of the extract

Fig.6. DPPH radical inhibition percentage for Cinnamomum verum extracts



4. Conclusion

The results of this study demonstrate that the choice of solvent significantly influences the efficiency of extracting phenolic and flavonoid compounds from cinnamon, as well as the antioxidant activity of the resulting extracts The highest content of total phenols and flavonoids was recorded in the extract obtained with a mixture of acetone and water in a ratio of 40:10, which indicates that this combination represents the most efficient solvent system for extracting bioactive components from cinnamon. When it comes to antioxidant activity, the best result in the FRAP test, which measures the ability to reduce metal ions, was achieved for the acetone:water 20:30 mixture, while the highest DPPH inhibition - which indicates the ability to neutralize free radicals - was achieved for the acetone:water 10:40 mixture. These findings indicate that acetone, in combination with water, not only efficiently extracts phenols and flavonoids, but also enables obtaining extracts with extremely high antioxidant activity. On the other hand, although water as the only solvent shows the weakest extraction of phenolic and flavonoid compounds, its extracts still show high DPPH activity, which suggests the presence of highly reactive polar antioxidants.
Taken together, these findings underscore the importance of optimizing solvent polarity to enhance the recovery of bioactive constituents from plant materials. The combined use of organic solvents and water improves the solubility profile of both polar and moderately polar compounds, making such mixtures particularly effective for comprehensive phytochemical extraction. Among the tested systems, ethanol–water and acetone–water mixtures emerged as the most effective solvent systems for extracting a broad spectrum of antioxidant compounds from cinnamon. These results have important implications for the food, pharmaceutical, and nutraceutical industries, where cinnamon extracts are increasingly valued for their natural antioxidant properties. The use of optimized solvent systems can lead to the development of more effective and standardized natural antioxidant formulations, supporting the functional potential of cinnamon as a health-promoting ingredient.
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TPC [mg GAE/g]	126,76	EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	240.69	215.26	158.62	177.95	252.12	250.74	147.44999999999999	90.07	118.83	159.02000000000001	294.12	358.98	406.02	425.2	55.83	Extraction solvent


TPC [mg GAE/g] 



TFC [mg QE/g]	0,1524	EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	0.27500000000000002	0.29099999999999998	0.29909999999999998	0.27950000000000003	0.22120000000000001	0.25619999999999998	0.16189999999999999	9.8799999999999999E-2	0.1246	0.29270000000000002	0.49719999999999998	0.55379999999999996	0.69379999999999997	0.71250000000000002	7.5200000000000003E-2	Extraction solvent


TFC [mg QE/g] 



Reducing ability of the extract  
EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	FRAP [μmol/g]	EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	581.22500000000002	911.4249999999995	927.77500000000043	937.77500000000043	886.32499999999959	849.27500000000043	928.67499999999995	701.77500000000043	349.2	502.7	837.7	839	937.72500000000002	953.44999999999959	950.3	192.9	Extraction solvent

FRAP value [μmol/g]


EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	DPPH [%]	EtOH- pure	EtOH:Water 40:10	EtOH:Water  30:20	EtOH:Water  20:30	EtOH:Water  10:40	MeOH- pure	MeOH:Water 40:10	MeOH:Water 30:20	MeOH:Water 20:30	MeOH:Water  10:40	Ace- pure	Ace:Water 40:10	Ace:Water 30:20	Ace:Water  20:30	Ace:Water  10:40	Water- pure	93.9	91.26	91.11999999999999	92.5	93.82	90.78	90.77	92.169999999999987	93.47	93.85	89.22	87.38	87.22	91.22	94.169999999999987	93.79	Extraction solvent

Percentage inhibition [%]
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