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ABSTRACT:  

Introduction: The Southeast Asian perennial ginger (Zingiber officinale Roscoe) is rich in bioactive 

substances including zingerone, which have antibacterial, anticancer, anti-inflammatory, and antioxidant 

qualities. The medicinal potential of gingerone is supported by its phenolic structure, which makes it a less 

risky and less side effect-prone treatment than traditional methods. This study investigates the pharmacological 

characteristics of zingerone, providing information for the creation of plant-based treatments. 

Objective:  This study aims to explore the effects of various extraction solvents and drying techniques on the 

antioxidant characteristics of bentong ginger (Zingiber officinale). The study evaluates extracts made by sun, 

oven, freeze, and vacuum drying with ethanol, aqueous ethanol, and hot water as solvents. It also evaluates the 

radical scavenging abilities of DPPH• and ABTS•+ and the Ferric Reducing Antioxidant Power (FRAP). 

Methods: This study investigates how Bentong ginger's (Zingiber officinale) antioxidant qualities are affected 

by drying techniques and extraction solvents. We measured the Total Antioxidant Activity (TAA), the DPPH• 

and ABTS•+ radical scavenging, the Ferric Reducing Antioxidant Power (FRAP), and the ethanol, aqueous 

ethanol, and hot water solvents in extracts that were dried in the sun, oven, freeze, and hoover.  

Results: The result demonstrate that sun-drying and freeze-drying enhance antioxidant activity, with ethanol 

and aqueous ethanol being the most effective solvents. Strong positive correlations were found between 

Stronger associations were seen between total phenolic content (TPC) and total flavonoid content (TFC) and 

FRAP and TAA, but not with radical scavenging capabilities.These findings highlight the effectiveness of sun-

drying and freeze-drying combined with ethanol extraction for maximizing ginger's antioxidant potential. 

Conclusion: Research on Zingiberaceae medicinal plants reveals significant antioxidant properties, with high 

levels of flavonoids, phenolics, and terpenoids contributing to their effectiveness. These findings support their 

traditional medicinal uses and suggest potential for modern pharmaceutical and nutraceutical applications. 

Future studies should explore in vivo effects and clinical trials to further validate their antioxidant potential 

and develop natural therapies. 

 

1. Introduction 

The perennial herb ginger (*Zingiber officinale* 

Roscoe) is used extensively as a spice, in cooking, and in 

traditional medicine. Ginger is a native of Southeast Asia 

and is grown all over the world. It has been used as a 

medicine to treat conditions like nausea, vomiting, 

digestive disorders, and respiratory disorders. The 

rhizome of the ginger plant contains bioactive 

compounds, notably zingerone, which is a phenolic 

compound responsible for ginger's pungent flavor and 

aroma. Zingerone belongs to the gingerol family, which 

includes other bioactive compounds like gingerol, 

shogaol, and paradol. Its chemical structure, 

characterized by a phenolic ring with a hydroxyl group 

and a hydroxymethyl side chain, underlies its significant 

bioactivity and pharmacological properties (1–3). 

Numerous pharmacological characteristics, including as 

antioxidant, anti-inflammatory, anticancer, and 

antibacterial effects, are displayed by gingerone. Its 

capacity to suppress prostaglandin synthesis and NF-κB 

activation, two processes connected to inflammation and 

immunological responses, is responsible for these 

characteristics. In addition, zingerone has the ability to 

stop the growth and spread of cancer cells because of its 

antioxidant action, which guards against oxidative stress 

and cellular damage. These pathways point to 

zingerone's potential for treatment even though its 

particular modes of action are yet unclear (4,5).The study 
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of zingerone is important as it offers a natural and safe 

alternative to conventional treatments for various 

diseases and conditions. Current treatments, such as 

NSAIDs, antioxidant supplements, and chemotherapy 

drugs, often come with significant side effects like 

gastrointestinal upset, allergic reactions, and increased 

risk of cardiovascular disease. In contrast, zingerone, 

being a natural compound found in the commonly 

consumed spice ginger, presents a safer option with its 

antioxidant, anti-inflammatory, and anticancer activities. 

This research aims to explore zingerone's 

pharmacological properties and mechanisms of action, 

contributing valuable insights into developing new plant-

based treatments for various health conditions (6,7). 

2. Methods 

Sample Preparation: Because ginger is so popular, it 

was chosen for this investigation. One kilogram of fresh, 

uniformly sized, and matured ginger rhizomes was 

collected. The ginger was cut into pieces thinner than 5 

mm, cleaned, and subjected to various drying methods. 

Uniform heat distribution was ensured during drying. 

Fresh ginger served as the control sample (8,9). 

Drying of Ginger: Ginger was dried for three days at 60 

°C under vacuum and convection ovens, following 

method. It was also sun-dried on rattan trays. Moisture 

content was reduced to below 10-20% for microbial 

stability. After drying, the ginger was ground into 

powder, packed in airtight containers, and stored at 4 °C 

until analysis (10). 

 Antioxidant Analysis 

Ginger Bioactive Compound Extraction Using Various 

Solvents  

Three solvents—hot water, 80% aqueous ethanol, and 

100% ethanol—were used to extract fresh and dried 

ginger at a 1:10 ratio. In conical flasks, the maceration 

was carried out for 24 hours at room temperature at 150 

rpm. Fioroni Grade 601 paper was used to filter the 

extracts, and the procedure was repeated to guarantee full 

extraction (11). To obtain dry solids, the extracts were 

subsequently evaporated at 4 °C. Equation (1) was used 

to compute yield.  

 

 

Yield % = (Weight of dry extract / Weight taken for 

extraction) × 100. 

The dried extracts were made as stock solutions 

containing 1 mg/mL in the proper solvents and kept cold, 

at 4 °C. 

 Calculating the Phenolic Content in Total (TPC)  

Ginger extracts were tested for total phenolic content 

(TPC) using the Folin-Ciocalteu method. 0.5 mL of 1:1 

diluted Folin-Ciocalteu reagent and 2.5 mL of 20% 

sodium carbonate were added to a 100 µL extract sample 

that had been diluted to 1 mL with distilled water. The 

mixture was incubated at room temperature in the dark 

for forty minutes. After the incubation period, a reference 

blank reagent was used to detect absorbance at 725 nm. 

The TPC values were expressed in milligrammes of 

gallic acid equivalents (GAE) per gramme of dry extract 

(12,13) in accordance with previous studies. 

Total Flavonoid Concentration (TFC) Determination 

Utilising a modified aluminium chloride method as 

previously described, Ginger extracts' total flavonoid 

content (TFC) was calculated. Two millilitres of distilled 

water were used to dilute a 100 µL extract sample. The 

mixture was mixed with 0.15 mL of a 5% sodium nitrite 

solution and left for six minutes. A 10% aluminium 

chloride solution was added, and the mixture was then 

allowed to incubate for an additional 6 minutes. The 

ultimate volume of 5 millilitres was then achieved by 

adding enough distilled water and 2 millilitres of 4% 

sodium hydroxide. After 15 minutes of dark storage, the 

mixture's absorbance at 510 nm was determined. The 

number of flavonoids in each gramme of dry extract was 

expressed as milligrams of rutin equivalents (RE). 

Identifying the AA Content  

The ascorbic acid (AA) content was strongminded by 

applying Klein and Perry's method. After 45 minutes of 

re-extraction with 10 mL of 1% metaphosphoric acid, a 

150 mg sample of dried ginger extract was filtered using 

Whatman No. 4 paper. After combining one millilitre of 

the filtrate with nine millilitres of 0.005% 2,6-

dichlorophenolindophenol (DCPIP) solution, the 

absorbance at 515 nm was measured in comparison to a 

blank. Using a standard L-ascorbic acid calibration 

curve, the AA concentration was determined and 
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represented as milligrams of AA per gramme of ginger 

extract (16).  

FRAP Assay: Ferric Reducing Antioxidant Power 

The ferric reducing antioxidant power (FRAP) of ginger 

extracts was evaluated using Pulido's method. The FRAP 

reagent was prepared by mixing FeCl₃⋅6H₂O (20 mM), 

acetate buffer (300 mM, pH 3.6), and TPTZ (20 mM in 

40 mM HCl) in a 10:1:1 ratio. Following the combination 

of 30 µL of ginger extract sample and 900 µL of FRAP 

reagent, 1 mL of the mixture was obtained by diluting it 

with distilled water. The mixture was incubated at 37°C 

for 30 minutes, and the absorbance at 593 nm was 

recorded. A calibration curve was made using FeSO4 

solutions ranging in concentration from 10 to 100 µM. 

Millimoles of Fe (II) equivalents per gramme of dry 

extract were used to present the results (17, 18). 

To determine Total Antioxidant Activity (TAA), the 

Phosphomolybdenum Assay was utilised.  

Utilising the green phosphomolybdenum complex 

method, ginger extracts' total antioxidant activity (TAA) 

was determined. In this procedure, 100 µL of the extract 

was mixed with a solution containing 4 mM ammonium 

molybdate, 0.6 M sulphuric acid, and 28 mM sodium 

phosphate in test tubes. The tubes were sealed and then 

incubated at 95°C for 30 minutes, or until they cooled to 

room temperature. Absorbance was measured at 695 nm 

using a reference reagent blank. To create the calibration 

curve, ascorbic acid (AA) solutions with concentrations 

ranging from 10 to 100 µg/mL were employed. Grammes 

of AA equivalents per gramme of dry extract, or TAA, 

was stated (19).  

We evaluated the scavenging capacity of ginger extract 

against free radicals using the ABTS radical cation 

decolorisation test. 2.45 mM potassium persulfate was 

reacted with a 7 mM ABTS solution to produce the 

ABTS radical cation (ABTS•+). After that, it was left to 

incubate for 12 to 16 hours in the dark at ambient 

temperature. The solution was diluted with ethanol to 

achieve an absorbance of 0.70 ± 0.02 at 734 nm before 

testing. In order to perform the antioxidant assay, 100 µL 

of the extract and 0.9 mL of the diluted ABTS•+ solution 

were combined, and the combination was let to stand at 

room temperature in the dark for 30 minutes. The 

findings were shown as millimoles of TEAC (trollox 

equivalent antioxidant capacity) per trolox (0 to 15 µM) 

that were used for calibration. 

Evaluating 1,1-Diphenyl-2-picrylhydrazyl's Radical 

Scavenging Activity (DPPH)  

DPPH radical scavenging ability of the ginger extract 

was assessed by applying the approach outlined by 

Sowndhararajan et al. [59]. 50 µL of methanol was used 

to dilute different amounts of ginger extract, which were 

then mixed with 950 µL of a methanolic solution that 

contained 0.1 mM DPPH. The solutions were allowed to 

sit at room temperature in the dark for 20 minutes in 

order to facilitate consistent absorption. The DPPH 

radical decrease at 517 nm was measured after 

incubation (21, 22). The scavenging activity was 

calculated using the formula below. 

𝐃𝐏𝐏𝐇 𝐢𝐧𝐡𝐢𝐛𝐢𝐭𝐢𝐨𝐧 =
Control absorbance − Sample absorbance

Control absorbance
𝑋 100 

Where:  

➢ In the event that the sample is not present, the 

absorbance of the DPPH solution is denoted as 

the "control absorbance." 

➢ The absorbance of the DPPH solution 

containing the sample is referred to as sample 

absorbance. 

Plotting the inhibition % against concentration and doing 

a linear regression analysis yielded the IC50 value, or the 

concentration required to inhibit 50% of free radicals. 

Stronger antioxidant activity is indicated by lower IC50 

values. 

Results 

Sample collection, drying and preparation 

The ginger rhizomes were collected and dried at 60°C 

and then powdered. 

Anti-oxidant analysis 

In order to maximise the benefits of each method while 

minimising its drawbacks, this study used a range of 

antioxidant assays, which increased the precision of 

results pertaining to antioxidant activity. "F" represents 

the control sample, which was fresh ginger. The 

following four methods of drying were tested: freeze-

drying (Z), vacuum oven-drying (V), oven-drying (O) 

and sun-drying (S). Furthermore, a number of solvents 

were used in the extraction process, which are denoted 

by the acronyms "H," "A," and "E," respectively: hot 

water (H), 80% aqueous ethanol (A), and pure ethanol 

(E). For example, "Z-E" denotes freeze-dried ginger 
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extracted with pure ethanol, and "F-H" denotes fresh 

ginger extracted with hot water. 

The Yield of Different Extraction Methods 

Figure 1 illustrates how various drying techniques 

significantly affect the amount of Bentong ginger that 

can be extracted (p < 0.05). The best yield was obtained 

when sun-drying and aqueous ethanol extraction were 

combined. Particularly, sun-dried ginger produced a 

yield that was 6.20 times higher than fresh ginger, 

surpassing the results of freeze-drying (5.73 times), 

vacuum-drying (5.34 times), and oven-drying (2.85 

times). Similar to this, sun-drying produced the most 

increase (3.04-fold) in ethanol extractions, with vacuum-

drying (2.52-fold), freeze-drying (2.70-fold), and oven-

drying (1.46-fold) following suit. Vacuum-drying (4.41-

fold) yielded the highest yield among the hot water 

extracts; freeze- and sun-drying (3.69-fold) also yielded 

good results. In conclusion, the best technique for 

maximising extraction yield was sun-drying combined 

with aqueous ethanol extraction. 

 

 
Figure 1 illustrates the ginger extraction yield using sun 

(S), oven (O), hoover (V) and freeze (Z) drying methods. 

Three distinct solvents were used in the procedures: 

ethanol (E), aqueous ethanol (A), and hot water (H). 

Variations were evaluated in relation to the fresh ginger 

samples, with fresh ginger (F) acting as the control for 

comparison. Bars with distinct letter labels indicate 

statistically significant differences. For example, sample 

Z-E is freeze-dried ginger extracted with ethanol, and 

sample F-H is fresh ginger extracted with hot water as a 

control. 

Comparing the TPC, TFC, and AA Content of the 

Samples  

When compared to fresh ginger, dried ginger has higher 

total phenolic content (TPC) and TFC, or total flavonoid 

content, is displayed in Figure 2. The freeze-dried ginger 

extracted with ethanol (Z-E) showed the highest TPC, 

with a TPC of 20.91 mg GAE/g extract, 2.60 times higher 

than fresh ginger. Freeze-drying was particularly 

effective in preserving phenolic chemicals. Additionally, 

there was a noticeable increase in the TPC of sun-dried 

ginger (S-E), rising 2.44 times to 19.57 mg GAE/g 

extract. Conversely, however, TPC increases were less in 

ethanolic extracts from vacuum- and oven-dried samples, 

indicating that phenolic chemicals may be degraded at 

higher temperatures. 

The highest values of TFC were obtained by sun-drying 

(651.5% TFC/100 g extract) and freeze-drying (1041.5 g 

RE/100 g extract; 10.18-fold increase). The high TFC 

associated with sun-drying may be the result of increased 

UV-B radiation exposure and stress-induced flavonoid 

synthesis. The fact that TFC increased only slightly with 

hot water extraction as compared to other drying 

methods suggests that flavonoids may be degraded by 

enzymatic activity and the presence of water. 

The content of ascorbic acid (AA) was not considerably 

affected by the drying techniques used. Because AA is 

intrinsically fragile, longer drying durations probably 

added to its depletion. Who reported minimal or 

nonexistent AA in ginger samples? This is consistent. 

 

Figure 2: The reduction power of bentong ginger was 

evaluated using various extraction solvents and drying 

techniquesinclude the use of solvents such as hot water 

(H), aqueous (A), and ethanol (E) in conjunction with 

drying techniques including sun (S), oven (O), hoover 

(V), and freeze (Z). In this comparison, fresh ginger (F) 

was used as the control group. Calculations were made 

on changes in reduction power in relation to the 
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corresponding fresh ginger samples. Significant 

differences between groups are indicated by bars with 

different letter labels. Sample Z-E shows ethanol-based 

freeze-drying, while Sample F-H shows the extraction of 

fresh ginger using hot water. 

FTAA Value Comparison between Samples 

The antioxidant capacity of the various samples is 

displayed in Figure 3, where ethanol extracts exhibited 

the highest Total Antioxidant Activity (TAA), followed 

by extracts made of aqueous ethanol and hot water. The 

ethanol extracts that increased TAA the most were those 

that were sun-dried (6.82 times), oven-dried (6.77 times), 

freeze-dried (6.71 times), and vacuum-dried (6.06 

times). The most notable increase in TAA (2.97-fold) for 

aqueous ethanol extracts was obtained by freeze-drying; 

minor improvements were obtained by oven-drying 

(1.74-fold), vacuum-drying (1.61-fold), and sun-drying 

(1.21-fold). In comparison, hot water extracts decreased 

TAA by 0.82 times, with the exception of sun-drying, 

which resulted in a marginal improvement. 

  

Figure 3 shows the Total Antioxidant Activity (TAA) of 

Bentong ginger was extracted using four distinct drying 

methods: sun-drying (S), oven-drying (O), vacuum-

drying (V), and freeze-drying. The three solvents used 

were hot water (H), aqueous ethanol (A), and ethanol 

(E),(Z). The control was fresh ginger (F). The 

adjustments were computed in relation to the matching 

fresh ginger samples. Bars with different lettering denote 

statistically significant differences. For instance, Z-E is 

freeze-dried ginger extracted using ethanol, and F-H is 

fresh ginger extracted using hot water, the control, which 

resulted in a 0.82-fold reduction. 

A comparison of the scavenging activity of ABTS•+ in 

the samples 

As a percentage of radical cation inhibition, Figure 4 

shows Bentong ginger's ability to scavenge ABTS•+ in 

relation to various extraction solvents and drying 

techniques. As a positive control, the vitamin E analogue 

trolox demonstrated a dose-dependent suppression of 

radical cations. Ethanol extracts had the highest ABTS•+ 

scavenging activity of all the extracts. Sun-dried extracts 

had the highest antioxidant activity, increasing it by 3.51 

times, followed by oven-dried extracts (3.1 times), 

vacuum-dried extracts (2.9 times), and freeze-dried 

extracts (2.7 times). The greatest increase in ABTS•+ 

scavenging activity for aqueous ethanol extracts was 

produced by freeze-drying (1.48-fold), which was 

followed by oven-drying (1.18-fold). Vacuum and sun-

drying produced lower increases (0.93-fold each). 

Conversely, the antioxidant activity of hot water extracts 

decreased, with values falling below one-fold increase. 

 

Figure 4: Using hot water (H), aqueous (A), and ethanol 

(E) solvents in conjunction with sun (S), oven (O), 

hoover (V), and freeze (Z) drying techniques, the 

ABTS•+ scavenging activity of bentong ginger was 

evaluated. Utilising fresh ginger (F) as the control group 

for comparison, and changes were assessed in respect to 

the matching fresh ginger samples. Bars with distinct 

letter labels denote significant variations across groups. 

Sample F-H displays the extraction of fresh ginger using 

hot water, while Sample Z-E demonstrates freeze-drying 

based on ethanol. 

Comparing the Samples' DPPH and Scavenging 

Activity 

In the DPPH experiment, a lower IC50 value denotes 

more antioxidant activity and scavenging capacity. 

which calculates the IC50 value to quantify the extracts' 

capacity as antioxidants. The investigation's findings 

showed that after drying, ginger samples significantly 

increased their capacity to scavenge DPPH•, especially 

when using ethanol and aqueous solvents. Figure 5 

illustrates the percentage of DPPH• scavenging activity 

for dried ginger relative to fresh ginger. 

Except for the samples that were extracted with hot 

water, every dried sample showed strong DPPH 

inhibition. Ethanol extracts demonstrated the highest 
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ability to scavenge free radicals. With an IC50 value of 

only 15.23 μg/mL, sun-dried ginger samples in particular 

demonstrated the highest amount of radical inhibition. 

The next techniques were oven (IC50 = 22.10 μg/mL), 

freeze (IC50 = 22.25 μg/mL), and vacuum (IC50 = 24.89 

μg/mL) drying. Dried ginger extracted with ethanol 

showed a considerable improvement in DPPH• 

scavenging activity, going from 93% to 95%.They 

discovered that DPPH radicals were 90.1% inhibited by 

alcohol extracts of Vietnamese ginger. 

Aqueous extracts of dried ginger showed a significant 

increase in DPPH scavenging activity; freeze-dried 

samples showed much higher activity (p < 0.05) than 

fresh ginger. For aqueous ethanol extracts, the following 

sequence of DPPH• scavenging activity was noted: 

freeze-dried (77%) > oven-dried (53%) > vacuum-dried 

(48%) > sun-dried (24%) > fresh (control). However, the 

least degree of DPPH scavenging activity was shown by 

hot water extracts; their IC50 values varied from 509.14 

to 255.06 μg/mL, indicating a decreased capability for 

antioxidants. 

  

The DPPH test results for Bentong ginger extracts 

prepared by sun (S), oven (O), hoover (V) and freeze-

drying (Z) techniques are shown in Figure 5. Three 

different solvents were used to prepare the extracts: a) 

hot water (H), b) aqueous ethanol (A), and c) ethanol (E). 

Variations were compared to equivalent fresh ginger 

samples (F), which acted as the control. Bars with 

different letter labels denote significant variations 

between groups. For instance, Z-E stands for freeze-dried 

ginger extracted with ethanol, and F-H stands for fresh 

ginger extracted with hot water. 

5. Discussion 

Because of its secondary metabolites, gingerols and 

shogaols, which give ginger its unique flavour and 

medicinal qualities, ginger is widely recognised for 

having potent antioxidant qualities. This study uses many 

assays to explore the intricate interaction between 

antioxidant components and their activity as it looks at 

the effects of different drying methods and extraction 

solvents on the antioxidant activity of bentong ginger. 

Impact of Drying Methods on Antioxidant Activity 

Drying ginger enhances its antioxidant properties by 

increasing the extractable phytochemicals through 

several mechanisms. The drying process breaks down the 

cell structures in the ginger tissue, making it more brittle 

and allowing intracellular chemicals to be released into 

solvents (8). Sun-drying, in particular, emerged as the 

most effective method, significantly boosting Total 

Antioxidant Activity (TAA) and reducing the IC50 

values for DPPH• scavenging (8,23). This can be 

attributed to the gradual moisture loss during sun-drying, 

which concentrates the antioxidants and stimulates 

stress-induced synthesis of additional antioxidant 

compounds (24,25). 

Freeze-drying also demonstrated superior antioxidant 

activity compared to other methods, likely due to its 

ability to preserve antioxidant compounds through 

lyophilization, which avoids high-temperature 

degradation. However, oven-drying and vacuum-drying, 

while effective revealed somewhat lower levels of 

antioxidant activity when compared to freeze- and sun-

drying. This implies that the conditions and procedure 

employed during drying have a significant impact on the 

retention of antioxidants. (26,27).  

Extraction Solvents and Their Effectiveness 

Ginger extracts' potential as antioxidants is greatly 

influenced by the extraction solvent used.. Ethanol and 

aqueous ethanol (80%, v/v) were found to be the most 

effective solvents, likely due to their ability to solubilize 

a broader range of antioxidant compounds, including 

phenolics and flavonoids. Ethanol extracts consistently 

exhibited the highest levels of antioxidant activity across 

various assays, reinforcing its efficacy as a solvent for 

extracting antioxidant components from ginger (28). 

Conversely, hot water extracts showed minimal 

improvement in antioxidant activity, which could be 

attributed to high surface tension washing away 

hydrophilic compounds or high enzymatic activity 

affecting antioxidant stability. The varying effectiveness 

of different solvents highlights the the significance of 
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choosing the appropriate solvent to optimise antioxidant 

component extraction and preservation (29–31). 

Antioxidant Content and Activity Correlation 

Strong positive connections were found by Pearson's 

correlation analysis between antioxidant substances such 

ferric reducing antioxidant power (FRAP), total phenolic 

content (TPC), and total flavonoid content (TFC).This 

implies that greater concentrations of these substances 

are linked to improved antioxidant and reductive 

capacities. Likewise, a robust association was noted 

between Total Antioxidant Activity (TAA) and TPC and 

TFC, suggesting that these substances have a substantial 

impact on ginger's antioxidant potential (32, 33). 

Nevertheless, there was less of a link between 

antioxidant concentration and DPPH and ABTS, two 

activities that scavenge free radicals [76, 78]. This 

suggests that although phenolic content plays a 

significant role in antioxidant activity, other parameters 

that are as important include molecular weight, the 

presence of particular functional groups, and the overall 

structure of antioxidant compounds. Tannic acid, for 

instance, is a high molecular weight phenolic that is more 

effective at neutralising radicals (34, 35). 

 Overall Implications 

The study emphasises how drying and extraction 

techniques might improve ginger's antioxidant qualities. 

It was shown that the best techniques for maintaining and 

boosting antioxidant content and activity were sun- and 

freeze-drying. Ethanol and aqueous ethanol were the 

most effective solvents for extracting these antioxidants. 

The correlation analysis further supports that while TPC 

and TFC contribute significantly to antioxidant activity, 

the specific characteristics and molecular properties of 

the compounds also influence their effectiveness. 

In conclusion, optimizing drying methods and extraction 

solvents is vital for maximizing the antioxidant potential 

of ginger. The findings highlight that both the choice of 

drying technique and solvent, as well as the inherent 

characteristics of antioxidant compounds, play integral 

roles in determining the overall antioxidant capacity of 

ginger. 
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