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Abstract 

Garlic (Allium sativum L.) is a type of spice derived from layered tubers, widely used as a 

source of flavour, taste, and cooking spices. Garlic is a therapeutic ingredient rich in 

bioactive compounds and antioxidants. The purpose of compiling this review is to provide 

information about bioactive compounds in garlic as a source of bioactive compounds and 

their potential to improve the immune system. This review also discussed the various 

effects of garlic processing on the stability and activity of bioactive compounds and the 

changes that occur during storage. Garlic contains high levels of organosulfur compounds, 

micronutrient selenium (Se), and flavonoids. The bioactive compounds in garlic are 

generally extracted using ethanol as a solvent. Food processing treatments such as boiling, 

frying, and others can have a positive impact on the organosulfur compounds. 

Organosulfur levels correlate with changes in antioxidant capacity and activity. The 

bioactive compounds of garlic can potentially boost the immune system or act as 

immunostimulants. 

1. Introduction 

Garlic is the second most common Allium plant 

grown in the world after shallots. Garlic has been 

consumed and used widely in the food and 

pharmaceutical industries in fresh or dried garlic. Garlic 

is used as a source of flavour, aroma, and taste or spice 

for other food processing (Pokorný et al., 2001). The 

properties of garlic have been widely studied as a 

therapeutic ingredient such as antibacterial, antiviral, anti

-fungal, anti-thrombotic, antibiotic, anticancer, 

antioxidant, immunomodulatory, anti-inflammatory, and 

hypoglycemic effect (Rizwani and Shareef, 2011; 

Fesseha and Goa, 2019; Batiha et al., 2020). 

Garlic contains various bioactive compounds, 

especially in the form of organosulfur compounds and 

phenolic compounds. The phenolic compounds from 

garlic have one or more hydroxyl groups that act as 

hydrogen donors to neutralize free radicals 

(antioxidants). Antioxidants have been shown to 

safeguard the body from the effects of reactive oxygen 

species (ROS) and free radicals. ROS consists of several 

compounds, including hydrogen peroxide (H2O2), 

superoxide anions (O2*-), peroxyl (ROO-), hydroxyl (-

OH), and alkoxyl (RO-) radicals are compound groups 

that will oxidize proteins, lipids, and DNA damage 

causing diseases (Sharma et al., 2012; Abdel-Gawad et 

al., 2014; Collin, 2019). Organosulfur and phenolic 

compounds as antioxidants in garlic play an important 

role in preventing cell and organ damage from the 

oxidation process (Capasso, 2013; Abdel-Gawad et al., 

2014). 

The antioxidant activity of bioactive compounds in 

vegetables and fruits, including garlic, can be affected by 

some factors such as processing and storage, presence of 

food additives, and interactions with other nutrients 

(Nicoli et al., 1999; Cardelle-Cobas et al., 2005; Pedraza

-Chaverrí et al., 2007). For example, thermal processes 

can decrease or even increase antioxidant activity 

depending on whether the polyphenol antioxidant 

compounds are degraded or the formation of antioxidant 

products as a result of the release of aglycones and the 

Maillard reaction formed during the process and storage 

(Yilmaz and Toledo, 2005; Indiarto et al., 2019). The 

main aim of this review is to summarize the various 

effects of processing and storage of garlic on the stability 

and activity of its bioactive compounds, and the role of 

these compounds to enhance the immune system. 

 

2. Bioactive compounds and antioxidants in garlic 

The bioactive compounds in garlic are mostly 
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derived from sulfur-containing compounds and their 

precursors. These compounds include Allicin, Diallyl 

sulfide (DAS), Diallyl trisulphide (DATS), Diallyl 

disulfide (DADS), Ajoene, and 2-Vinyldithiins, which 

are the main antioxidant compounds and also contribute 

to important biological activity for garlic (Shang et al., 

2019). Besides, the antioxidant activity of these 

compounds also correlates with other bioactive 

compounds such as bioactive peptides, dietary fibre, 

polyphenols, and micronutrients (especially Se) 

(Capasso, 2013). This is in line with research conducted 

by Nencini et al. (2011), in addition to containing 

bioactive organosulfur compounds, garlic also contains 

flavonoids and polyphenols, which are potential 

antioxidant agents. These organosulfur compounds can 

also be produced during the cooking process of garlic, 

distillation, and storage of garlic extract (Weinberg et al., 

1993; Yu et al., 1993, Yu et al., 1994; Kamel and Saleh, 

2000). The bioactive organosulfur compounds in garlic 

can be seen in Figure 1. 

Organosulfur compounds are compounds produced 

from the synthesis of sulfates derived from plant roots, 

which absorb nutrients or nutrients from the soil and 

make them the main source of sulfur. The organosulfur 

compounds then transform into other derivative 

compounds (Omar and Al-Wabel, 2010). The first 

functional group is produced when the garlic tissue 

damaged is thiosulfinate, and allicin is one of the most 

dominant compounds present in it. These compounds 

provide a distinctive pungency effect on garlic when 

processed/consumed (Locatelli et al., 2015). Garlic 

contains organosulfur compounds that tend to undergo a 

biological transformation or are unstable, but it turns out 

that there is also a group of organosulfur compounds, 

namely polysulfides, which are the most stable of all 

because these compounds are the final compound 

product of the transformation (Ramirez et al., 2017; 

Shang et al., 2019). 

3. Extraction method of bioactive compounds from 

garlic 

In general, the extraction process for bioactive 

compounds and antioxidants in garlic can be performed 

by maceration using ethanol as a solvent. The choice of 

ethanol as the solvent was due to the ability of ethanol to 

attract the active ingredients in the extract better than 

other solvents, easy to obtain, and relatively cheap 

(Rahmawati et al., 2019). The extraction process can be 

used in various kinds of solvents other than ethanol, 

including distilled water, petroleum ether, ethyl acetate, 

hexane, chloroform, and methanol (Kim and Cheong, 

2015). However, garlic extraction using ethanol solvent 

resulted in higher antioxidant activity than other solvents 

(Durairaj et al., 2009). 

The method for determining the antioxidant activity 

of garlic can use the DPPH test method (1,1-diphenyl-2- 

picrylhydrazyl) (Prasonto et al., 2017). DPPH is a free 

radical. The reaction of DPPH with antioxidants by 

electron transfer or hydrogen radicals will neutralize 

DPPH that has character as free radical (Molyneux, 

2004). Some of the advantages of this method are that it 

is fast, simple, and requires simple tools. The lower the 

IC50 value from the DPPH antioxidant activity test, the 

substance/material will have high antioxidant properties 

(Gupta, 2015). 

The extraction by maceration method is often chosen 

because this method is simple, has been widely used in 

the extraction of herbal plants, and is suitable for use in 

thermolabile compounds such as garlic. Ethanol solvent 

was chosen because it has a high polarity to extract more 

material than other types of organic solvents and has a 

low boiling point (Handa et al., 2008; Rahmawati et al., 

2019). However, apart from maceration, there are several 

extraction methods for bioactive compounds in garlic 

that can be an alternative choice, including high-pressure 

extraction, supercritical fluid extraction, ultrasound-

assisted extraction (UAE), magnetic solid-phase 

extraction (MSPE), subcritical water extraction (SWE), 

hydrolytic enzymes extraction, salting-out extraction, 

and others as shown in Table 1. 

 

4. Mode of action of bioactive compounds and 

antioxidants on garlic 

The reaction of free radical scavenging by bioactive 

compounds in garlic can occur through several 

mechanisms. Garlic extract, especially from organosulfur 

compounds, stimulates the activity of glutathione 

peroxidase (GPX) and inhibits the decrease in the ratio 

of reduced to oxidized glutathione. GPX activity has also 

increased with the presence of diallyl disulfide (DADS) 

and diallyl sulfide (DAS). These compounds increase 

Figure 1. The organosulfur compounds that are bioactive in 

garlic 
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glutathione reductase activity and increase superoxide 

dismutase activity, while S-allylcysteine (SAC) and S-

Allylmercaptosysteine (SAMC) increase reduced 

glutathione (GSH) synthesis. Old garlic extract, SAMC, 

and SAC showed radical scavenging activity, while 

DADS and DAS demonstrated selective action on 

diverse markers in testing their capability to react with 

free radical carbon tetrachloride. DADS also inhibits 

carbon tetrachloride-induced lipid peroxidation. Hence, 

the antioxidant properties of garlic may result from the 

contribution of various sulfur components at different 

process steps (Omar and Al-Wabel, 2010).  

The antioxidant activity of bioactive compounds in 

garlic can be conducted in vitro by extracting garlic 

using 15% Hydroethanol solvent soaked for more than 

20 months or commonly referred to as Aged Garlic 

Extract (AGE). AGE has the best antioxidant activity 

compared to extraction by direct cutting or commonly 

known as raw garlic extract (RGE), or heated, called 

heated garlic extract (HGE) using solvents other than 

15% Hydroethanol (Capasso, 2013). The antioxidant 

activity of natural compounds derived from garlic, such 

as flavonoids, is caused by hydroxyl groups in the 

molecular structure. Flavonoids are polyphenolic 

compounds in several plants such as tea, vegetables, 

fruits, grapes, and onions. The antioxidant activity of 

flavonoids depends on their molecular structure, 

especially the prenyl group (CH3)2C=CH-CH2-. Prenyl 

flavonoid groups have been developed and proven to 

play a role in the prevention or therapy of diseases 

associated with free radicals (Gutierrez et al., 2014; 

Santos and Silva, 2020). 

The flavonoid conjugation pathway begins with the 

conjugation of mutant glucuronides in the cells of the 

small intestine. Flavonoids are bound to albumin and 

transported to the liver, then conjugate with sulfate 

groups, methyl groups, or both. The addition of these 

groups will increase circulation clearance and also 

reduce toxicity. Several studies have shown that 

flavonoid conjugation can inhibit xanthine oxidase 

enzyme activity and increase antioxidant activity (Ponce 

et al., 2000; Lin et al., 2015). 

Nevertheless, there is some debate about the toxic 

and mutagenic properties of flavonoid quercetin. 

Formica and Regelson (1995) conducted in vivo and in 

vitro studies on quercetin and found toxic side effects in 

vitro. Dunnick and Halley (1992) stated that a high 

intake of quercetin, taken for several years in mice, will 

cause tumours. However, none of the long-term studies 

was found to be carcinogenic. This research continues to 

be conducted on the mutagenic effects of flavonoids, 

showing that flavonoids containing quercetin are 

antimutagenic in vivo. Clinical research by Kneck et al. 

(2014) on women and men (24 years) states that more 

intake of flavonoids (quercetin) results in lower cancer 

risk. Flavonoids are toxic to cancer cells but not toxic to 

normal cells so that flavonoids can be used in cancer 

prevention. 

Primary antioxidants such as flavonoids at low 

concentrations are known to inhibit oxidation reactions 

or scavenge free radicals. However, too high a 

concentration can affect the rate of oxidation. At high 

concentrations, the antioxidant activity of the phenolic 

Extraction Methods Conditions or Results References 

Maceration 

Extraction of cycloalliin was optimum at 80°C, pH 10 for 12 hrs Lee et al. (2016) 
Garlic bioactive compounds could be extracted effectively with ethanol 

and water as a solvent 
Rahmawati et al. (2019) 

High pressure 

extraction 

High pressure extraction led to higher yields of hydrophilic compounds 

than maceration. 
Ferioli et al. (2020) 

Magnetic solid phase 

extraction (MSPE) 

MSPE is effective for the extraction of bioactive peptides from garlic and 

removes 80% of impurities 
Yu et al. (2020) 

Ultrasound-assisted 

extraction (UAE) 

UAE was effective for the extraction of phenolic compounds from garlic, 

optimum at a temperature of 59°C for 13.5 mins. 
Ciric et al. (2020) 

Supercritical fluid 

extraction (SFE) 

SFE was effective for the extraction of phenolic compounds from garlic, 

optimum at a temperature of 50°C for 9 mins by the addition of 30% 
Liu et al. (2018) 

Subcritical water 

extraction (SWE) 

The extraction of phenolic compounds from garlic was optimum at a 

temperature of 180.92°C for 10 mins by the addition of an acidifier of 
Tomšik et al. (2017) 

Hydrolytic enzymes 

extraction 
Cycloalliin increased 1.5 times than non-enzymatic extraction. Lee et al. (2013) 

Steam explosion 

extraction 

Steam explosion significantly increased the antioxidant activity of raw 

garlic extract, optimal conditions at a steam pressure of 45 atm for 5 

mins. 

Noda et al. (2013) 

Salting-out extraction 
The optimum conditions for Allicin extraction were at an ethanol 

concentration of 23%, salt concentration of 24%, and loaded sample of 31 
Li et al. (2017) 

Table 1. Various methods of extraction of bioactive compounds from garlic 
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group is often lost; even the antioxidants become 

prooxidants (Sotler et al., 2019). The effect of total 

concentration on the oxidation rate depends on the 

antioxidant structure, conditions, and the sample to be 

tested (Apak et al., 2007; Shahidi and Zhong, 2015). 

 

5. Various treatments and processing on garlic and 

their effect on antioxidant activity  

Consumption of garlic by the world community is 

now increasingly diverse, either through direct 

consumption of fresh garlic or through processing 

processes such as frying, drying, or used as cooking 

spices. These processes can certainly affect the content 

of antioxidant compounds and their activity. These 

changes can also be influenced by the addition of other 

food additives during processing or even by interactions 

with other nutrient components (Queiroz et al., 2009). 

Various treatments of garlic and their effects on the 

bioactive compounds can be seen in Table 2. 

Locatelli et al. (2017) performed a study regarding 

the antioxidant characteristics of fresh garlic with cooked 

garlic and proved whether cooked garlic can still be 

regarded as a healthy food. There was a significant rise 

in the profile of organosulfur compounds at the pre-

cooking and cooking stages compared to the control. 

Allicin with the highest concentration was obtained in 

chopped garlic, treated by boiling using water as the heat 

transfer medium. In contrast, the concentration of ajoene 

compounds in the pre-cooking stage was smaller than 

when the cooking treatment was carried out, which 

increased the DADS and DATS concentrations. This is 

caused by the presence of non-polar solvents, such as 

vegetable oils that support decomposition or change into 

other organosulfur compounds at high temperatures (Ilić 

et al., 2012). Organosulfur compounds such as Ajoene 

have increased, where the highest concentration of 

Ajoene is found in chopped garlic cooked in stir-frying 

with the non-polar vegetable oil medium. This is also 

seen in the high 2-Vinyldithiins in the treatment 

(Locatelli et al., 2015). Previous research conducted by 

Yu et al. (1993) also showed that the Thiosulfinate 

compounds in garlic could turn into other organosulfur 

compounds, namely DADS, whose changes are directly 

proportional to the increase in cooking temperature. This 

also proves that the cooking treatment of garlic has a 

positive biological impact on the presence of the 

organosulfur compounds it contains. 

Other organosulfur compounds in the form of allicin 

have different characteristics. The greater the 

concentration of allicin can spur oxidation, where 

previous research found that organosulfur compounds 

can act as pro-oxidants under certain conditions (Sotler 

Treatments/

processing 
Treatment conditions Results References 

Heating 

Garlic is boiled and fried until the 

color changes. 

The highest allicin content is in garlic without heating 

treatment. However, heating can still maintain the 

Locatelli et 

al. (2017) 

Heating of garlic using different 

temperature and photoperiod 

The optimal heating to produce the highest allicin is a 

photoperiod of 14 hours and a temperature of 25°C at 

Atif et al. 

(2020) 

Blanching 
Infrared dry blanching (T= 95-135 °

C, t= 20min) 

Peroxidase decreased with increasing temperature and 

the slice thickness of garlic. Infrared dry blanching 

produced better garlic quality than water blanching, 

Feng et al. 

(2018) 

Storage 

Storage in a solution of 5% acetic 

acid, water, phosphoric acid, oxalic 

acid, malic acid, citric acid, and HCL 

(t = 7 days) 

Storage of acetic acid shows a greenish color change 

due to the degradation reaction of Allium to produce S-

alk(en)ylcysteine sulfoxides. Storage at low 

temperatures can inhibit this degradation. 

Zang et al. 

(2013) 

Storage of garlic bulbs with γ-

irradiated 

Garlic irradiated 0.12 kGy produced the best quality 

and minimum weight loss 

Sharma et al. 

(2020) 
Irradiation with γ-irradiation (0–2.5 

kGy) during packaging on garlic 

stored in the refrigerator. 

1.5 kGy gamma-ray irradiation with polypropylene 

packaging produces the best quality garlic and lasts 77 

days. 

Sharma et al. 

(2021) 

Marination Marination of garlic 
Marinated garlic has a higher allicin content than non-

marinated garlic 

Ricciutelli et 

al. (2020) 

Drying 

Drying by relative humidity drying, 

infrared hot air drying, vacuum freeze

-drying, and pulsed vacuum drying 

The treatment of Infrared radiation heating and relative 

humidity drying on garlic produced higher allicin 

content than other treatments. 

Feng et al. 

(2020) 

Pretreatment of dried garlic slices 

through vacuum-assisted 

osmosonication, osmosonication, and 

sonication. 

Vacuum-assisted osmosonication produces garlic with 

the best quality and physicochemical properties. 

Alolga et al. 

(2020) 

Table 2. Various treatments of garlic and their effects on the bioactive compounds and antioxidant activity 
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et al., 2019). Pro-oxidants are chemical compounds that 

induce oxidative stress by hindering the work of the 

antioxidants themselves or producing ROS (Rahal et al., 

2014). Besides, this compound also has redox potential 

where it can be oxidized by ROS and then phenolic 

compounds as potential antioxidants will be consumed, 

so that antioxidants demote the antioxidant part of the 

total extract or can be called an antagonistic effect 

(González and Nazareno, 2011; Sotler et al., 2019). 

In general, polysulfides in the form of DAS, DADS, 

and DATS are organosulfur compounds with low 

antioxidant activity. This polysulfide is unable to form 

sulfenic acid. However, Higuchi et al. (2003) stated that 

DATS has antioxidant activity that can inhibit the 

conformation of lipid hydroperoxide in LDL. It is caused 

by the unbonded electrons linked to the double bonds in 

sulfur, which could increase antioxidant activity. That 

matter is affected by the number of sulfur atoms in the 

molecule because disulfides show lower activity than 

trisulfides (Higuchi et al., 2003; Fernandes et al., 2020). 

Ajoenes and Vinyldithiins are also known to have high 

antioxidant activity. These compounds have a double 

bond that is correlated with an unpaired electron in 

sulfur, which can increase the antioxidant activity, 

including the presence of sulfur with conjugated 

unpaired electrons in the double bond ring system found 

in the compound 2-Vinyldithiin (Batiha et al., 2020). 

The bioactive compounds in garlic can also change 

storage. These changes can be affected by several 

factors, including storage time, cultivar, storage 

temperature, and others (Sekara et al., 2017). 

Determination of changes in antioxidant activity in garlic 

during storage can be tested by the DPPH and FRAP 

methods. Fei et al. (2015) showed that the antioxidant 

activity of garlic decreased significantly during storage 

for 12 days. However, the antioxidant capacity of garlic 

extract using ethyl acetate was higher than extraction 

using ethanol and H2O. 

Changes in the chemical structure and biosynthetic 

pathways in the metabolic processes of garlic have 

complex mechanism. Some of the things that have 

received a lot of attention from researchers are studying 

the content of biologically significant substances, 

identification, purification, and separation. Parisi et al. 

(2008) stated that the dual function protein with a 

molecular weight of 25-26 kDa isolated from garlic 

showed proteolytic activity and hemagglutination. Hadji 

et al. (2007) showed that Mn-superoxide dismutase and 

Zn, Cu superoxide dismutase are contained in fresh 

garlic in the form of SOD3, SOD2, and SOD1. Ichikawa 

et al. (2006) reported that organosulfur compounds play 

a very large role in the health benefits of garlic. The 

analytical method developed is through simple and fast 

sample preparation but is accurate in determining four 

sulfoxides in garlic and three glutamyl peptides. 

Research on the anticancer properties of garlic is also 

being studied, especially about the speciation of 

selenium in garlic (Dumont et al., 2006). 

Storage has a significant effect on changes in 

dissolved sugar levels, antioxidant capacity, organosulfur 

compounds, and total polyphenols of garlic extract 

(Dillon et al., 2003). The garlic extract from ethyl acetate 

resulted in the 18 distinctive organosulfur compounds, 

the 10 compounds embroiled in DADS, DAS, and DATS 

achieved their optimum levels at 6-8 weeks. Eighteen 

organosulfur compounds that are unique to garlic were 

found when garlic was extracted using ethyl acetate. 

Then it was found that the compounds embroiled in 

DATS, DADS, and DAS achieved their optimum levels 

at six weeks. At the same time, the strongest antioxidant 

capacity is found at eight weeks of storage. DATS, 

DADS, and DAS extracted from long-stored garlic 

displayed high antioxidant capacity and suppressed the 

oxidation of LDL (Dillon et al., 2003). The polyphenol 

content in garlic correlates directly with antioxidant 

activity. Levels of organosulfur compounds with AMDS, 

AMS, DATTS, DATS, DADS, DAS, 6-(methylthio) 

hexa-1,5-dien-3-ol also correlated with alteration in 

antioxidant capacity (Nencini et al., 2011). 

 

6. The potential of garlic to improve the immune 

system 

Bioactive compounds in food can come from (i) 

bioactive compounds that already exist from one or 

several food components, (ii) bioactive compounds 

resulted from reactions during storage and processing, 

(iii) bioactive compounds that are added to food as a 

food additive. Antioxidants and natural bioactive 

compounds from plants are generally phenolic 

compounds from the flavonoid group, tocopherol, 

coumarin, cinnamic acid derivatives, and polyphenolic 

organic acids. The flavonoid groups that have 

antioxidant activity include catechins, isoflavones, 

flavonols, flavones, flavonoids, and chalcones (Kumar 

and Pandey, 2013; Panche et al., 2016). These 

compounds have an important role in health and can 

increase the immune system. It has been previously 

explained that garlic (Allium sativum L.) contains many 

antioxidant and bioactive compounds from the 

organosulfur and flavonoid groups. Therefore, garlic has 

the potential to increase the immune system when 

consumed either directly in the form of fresh and 

processed garlic or in the form of extracts of bioactive 

compounds. 

The immune system is the most important part of the 
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body's defence system. Efforts to increase the immune 

system in the body are very important to maintain it 

optimally. Increasing the body's defence system can be 

conducted by giving immunostimulants. 

Immunostimulants are a way to increase the immune 

system by using ingredients that can stimulate the 

immune system, which can come from various bioactive 

compounds from food (Vaseeharan and Thaya, 2014; 

Catanzaro et al., 2018; Rezaharsamto and Subroto, 

2019). The immune system in the body responds to the 

entry of bacteria and viruses into the human body 

through a very complex mechanism. This immune 

system recognizes molecules (antigens) that are unique 

to bacteria or viruses that stimulate the production of 

antibodies, a type of protein, and a type of white blood 

cell called lymphocytes. These lymphocytes mark the 

incoming antigen and then destroy it. Thus, the immune 

system is the human body's mechanism to fight or expel 

foreign objects that enter their bodies in the form of 

bacteria or viruses (Catanzaro et al., 2018; Subroto and 

Indiarto, 2020). 

The bioactive compounds in garlic, especially 

flavonoids, can play a role in increasing the body's 

defence system as immunostimulants. Flavonoids can 

increase the body's defence system because they can 

increase the production of IL-2, which is involved in the 

activation and proliferation of lymphocytes (Tsai et al., 

2011), and can influence CD4 + cells, then thus resulting 

in Th1 cells being activated. Activated Th1 cells will 

influence SMAF (specific macrophage activating factor), 

which is multiple molecules, including IFN γ, which can 

activate macrophages (Ulfah et al., 2017; Hosseinzade et 

al., 2019). 

In addition to flavonoid compounds, garlic also 

contains organosulfur compounds, which are bioactive 

and can play a role in boosting the immune system. The 

effect of the intake of organosulfur components has been 

proven epidemiologically and experimentally on the 

treatment and prevention of cancer (Omar and Al-Wabel, 

2010). However, how the mechanism selectively selects 

between neoplasmic cells and normal cells is not certain. 

The mechanism of anticancer action of organosulfur 

compounds and flavonoids from garlic, in general, can 

be through the mechanism of regulating cell 

proliferation, inhibiting angiogenesis, altering 

mitochondrial permeability, and increasing antioxidant 

properties and proapoptosis (De Greef et al., 2020). The 

target molecules that are important in cancer prevention 

and therapy are enzymes that play a role in metabolism, 

transport, and repair, which strongly influence cell death, 

proliferation, and metastatic formation. Thus, the effect 

is not limited to the program of cell death but is also 

related to immune response and inflammatory processes 

(Elmore, 2007; Phan et al., 2014). 

Related to the potential of garlic in increasing the 

immune system in the body is that the content of 

bioactive compounds found in garlic is proven to 

increase the immune system, defense, or immunity, with 

its properties as an immunostimulant. Immunostimulants 

in garlic can be a potential alternative in dealing with the 

Covid 19 pandemic, which is still ongoing today. 

However, it is necessary to do further studies related to 

differences in clinical effectiveness and strength of the 

immune system produced by each individual and how 

the role of each bioactive compound in garlic in acting as 

immunostimulants to stimulate the body's immune 

system. 

  

7. Conclusion 

Garlic is a therapeutic agent that can act as an 

antibacterial, antiviral, anti-fungal, anti-thrombotic, 

antibiotic, anti-cancer, antioxidant, immunomodulatory, 

anti-inflammatory, and hypoglycemic effect. The 

greatest antioxidant activity in garlic comes from 

compounds containing sulfur and its precursors, 

including allicin, 2-Vinyldithiins, ajoenes, diallyl 

disulfide (DADS), diallyl trisulfide (DATS), and diallyl 

sulfide (DAS). The cooking treatment of garlic has a 

positive biological impact on the presence of the 

organosulfur compounds it contains. The cooking 

process, which increased the highest concentration of 

bioactive compounds, was stir-frying, followed by the 

boiling process. Organosulfur ajoenes and 2-

Vinyldithiins are known to have the highest antioxidant 

activity in garlic. The bioactive compounds in garlic 

have immunostimulant activity that needs further 

investigation so they can potentially increase the immune 

system. 
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