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In recent years, waste generation tends to increase in quantity as the population and 
living circumstances increase. Uncontrolled waste incinerators (solid waste and hospital 
waste) are frequently the worst offenders when it comes to dioxin leakage into the 
environment because of incomplete burning. Dioxins are a type of persistent organic 
pollutants (POPs). Dioxins are primarily by-products of industrial operations such as 
smelting, chlorine bleaching of paper pulp, and the production of various herbicides and 
insecticides, although they can also be produced by natural events like volcanic 
eruptions and forest fires. Dioxins have an impact on several organs and systems. 
Dioxins removal from the ecosystem is challenging due to their persistence, resistance 
to biodegradation, and pervasiveness, and now dioxins toxicity is recognized as a 
problem that needs to be addressed right away. Nowadays, increasing attention has 
been paid to natural antioxidant compounds with fewer detrimental effects such as 
locust beans to reduce the toxicity of different chemicals. Locust bean seeds mostly 
include galactomannans and flavonoids which are antioxidants and are essential in 
protecting cells from free radicals, which may also be beneficial in liver disease, cancer, 
and other diseases. Locust beans also may increase the removal of dioxin from the 
body. Hence, in the current review, we shed light on the promising protective effect of 
Locust beans against the hepatotoxicity of dioxins and dioxin-like compounds [1]. 

 

1. Introduction  

Industrial activities frequently release several 
pollutants (aliphatic & aromatic hydrocarbons, pesticides, 
herbicides, and chlorinated aromatics) into the 
environment as products and undesirable by-products, 
where they accumulate as extremely toxic persistent 
pollutants. Among this group of chemicals are dioxins. 
Dioxins and dioxin-like compounds (DLC) are highly 
persistent organic pollutants (POPs) that are extremely 
poisonous and highly resistant to chemical, biological, and 
photolytic destruction [2]. Polychlorinated dibenzofurans 
(PCDFs), polychlorinated dibenzodioxins (PCDDs), and 
dioxin-like polychlorinated biphenyl (DL-PCBs) are the 
three main categories under which POPs are categorized. 
POPs are produced by the incomplete combustion of 
plastics, pigments, and paints, particularly polyvinyl 
chloride (PVC), as well as incineration of hazardous 
medical municipal, and other waste materials, also from 
sewage sludge [3].  
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It can also be generated as a byproduct of industrial 
processes like paper and pulp manufacture, the chemical 
industry, and powder boilers, however, it is most frequently 
found in the metal and chemical sectors. Furthermore, they 
could be caused by natural disasters like volcanic eruptions 
and forest fires [3]. Dioxins are a type of pollutant that 
belongs to the so-called “dirty dozen” of hazardous 
substances, also called persistent organic pollutants [3]. 
POPs are an issue that affects both aquatic and terrestrial 
creatures including humans. They can lead to anomalies in 
particular species, such as fish, birds, and mammals [4]. 
Dioxins have high lipophilicity and hydrophobicity, and they 
become more soluble in organic solvents as the chlorine 
concentration rises. Since they are not soluble in water, the 
majority of them adhere tenaciously to anything with a high 
organic content in aquatic habitats, especially microscopic 
plants, and animals, which are eaten by larger creatures 
[5]. Dioxins are a long-lasting contaminant once they enter 
the body because of their stability and capacity to 
penetrate fatty tissue, where they are retained. They have 
a 7 to 11-year half-life in the body. The amount of dioxins in 
an animal increases with its position in the food chain. The 
potential for dioxins to be extremely harmful makes them a 
concern. They have an impact on many organs and 
systems, according to studies and experiments [6].  

Locust bean mostly includes galactomannans and 
flavonoids which are antioxidants and are essential in 
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protecting cells from free radicals, which may also be 
beneficial in liver disease, cancer, and other diseases [7], 
[8]. Locust beans also may increase the removal of dioxin 
from the body. Hence, in the current review, we shed light 
on the promising protective effect of locust beans against 
the hepatotoxicity of dioxins and dioxin-like compounds. 

Dioxin history: 

During the 20th century, many mishaps using dioxin 
occurred. The American Monsanto chemical company 
disaster is among the most well-known. The firm produced 
industrial chemicals, Dioxin, and dioxin-like substance 
concentrations that were high in PCBs, insecticides, 
herbicides, and other chemicals. Lysol, a common 
household cleaner, and Agent Orange, a well-known 
defoliant, both produced by Monsanto, were among the 
many goods that were tainted with dioxins [9]. While not 
being the only producer of Agent Orange, Monsanto 
Company’s products included the highest amounts of 
dioxins. Between 1961 and 1971, the US Army deployed 
Agent Orange, a herbicide and defoliant, to eliminate the 
enemy’s food supply and cover in the enemy’s forest. It 
was the herbicide that the US Army program utilized the 
most. The amount of herbicide sprayed over Cambodia, 
Thailand, Laos, and Vietnam is estimated to be up to 72 
million liters. Vietnam War veterans who took large 
dosages of Agent Orange experienced severe effects. 
Veterans from the US filed multiple cases against the 
businesses that made Agent Orange in American courts 
[9], [10].  

At Times Beach in Missouri, the United States, another 
accident happened in the 1970s. Dioxins were heavily 
present in the oil that was used to mist roadways in order 
to manage dust. Once the contamination was discovered 

by the Environmental Protection Agency (EPA), the US 
government issued an order for the village's evacuation 
and cleanup of the region. More than 265,000 tons of 
dioxin-contaminated soil were burned during the operation, 
and the leftover ash was buried nearby. Now, that location 
serves as a state park honoring Route 66 [10], [11].  In 
1976, a (2,4,5-trichlorophenol) reactor exploded in Seveso, 
Italy. Significant levels of 2,3,7,8-TCDD were exposed to 
thousands of people [12]. 

A significant problem arose in Belgium in 1999 when 
500 kg of feed that was contaminated with 50 kg of PCBs 
and 1 g of dioxin were transported to animal farms, 
primarily in Belgium but also in the cities of the 
Netherlands, France, and Germany. The first indications of 
toxicity started to show up in poultry farms after a few 
months. Belgium experienced a health catastrophe as a 
result of toxicological testing. All poultry and its derivatives 
were immediately pulled off the market, and the majority of 
them were incinerated. According to health studies, those 
who ate contaminated food had a threefold increase in 
body weight. Yet, there were no immediate health impacts 
noted [11].  

The most well-known incident was the effect of dioxin 
on Ukrainian President Vector in 2004, (Fig. 1). The 
amount of lipid weight in his blood serum was 108,000 pg 
g-1, which is 50,000 times more than the level of the 
ordinary individual. At the Geneva University Hospital in 
Switzerland, high-resolution mass spectrometry and gas 
chromatography were used to track Viktor Yushchenko's 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) levels. Mr. 
Yuschenko experienced serious health issues and the 
characteristic chloracne facial disfiguration [5]. 

 

 
                    Figure (1): The effect of dioxin on Ukrainian President Vector Yushchenko [13]. 

 

Structure of dioxins: 

Dioxins are a class of organic chemicals that have 
undergone chlorination. This term is frequently used to 
describe  (PCDDs) and  (PCDFs). Depending on the 
quantity and location of chlorine atoms in their structural 
makeup, some of them exhibit harmful properties. PCDDs 
and PCDFs rise from two benzene rings connected by an 

oxygen atom. Two oxygen bridges connect two rings in 
PCDDs while a carbon bond and one oxygen bridge do the 
same in PCDFs. There are eight distinct locations on the 
molecule where chlorine atoms can be bonded, listed from 
1 to 8. Of the 210 dioxin and dibenzofuran congeners, only 
17 are toxic [5]. The most well-known and harmful dioxin is 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD), a 
molecule with four chlorine elements, (Fig. 2). It has the 
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greatest potential for toxicity (toxic equivalent factor), which 
is defined in relation to the toxic potentials of the other 16 
PCDDs and PCDFs [6]. 

 

  

 

Figure (2): Structures of PCDFs, PCDDs, and TCDD [15]. 

 

Dioxins and their related chemicals, such as PBDD, PCDF, 
PCDF, and PBB, are a class of halogenated aromatic 
hydrocarbons (HAHs). Additionally, they can be generated 
commercially for use in lubricating oils, and capacitor fluids 
as well as electrical transformer fluids [16]. Polychlorinated 
dibenzofurans (PCDF), polychlorinated dibenzodioxins 
(PCDD), and dioxin-like polychlorinated biphenyl (DL-
PCBs) are the three main categories under which POPs 
are categorized [17]. Up to 8 chlorine atoms may be 
connected to the carbon atoms at positions 1:4 and 6:9 in 
PCDD and PCDF, respectively [14]. Congener is the name 
for each compound that results from this. The number and 
placement of chlorine atoms around the aromatic ring help 
identify and distinguish each congener. 75 PCDD 
congeners and 135 PCDF congeners are also present. A 
homologous congener has the same number of chlorine 
atoms as another congener [18], (Table 1). TCDD is the 
most prevalent PCDD/ Fs. Congeners with 1, 2, or 3 
chlorine atoms are thought to have no significant 
toxicological side effects, according to certain studies [19].   
Exposure to dioxins:  

Humans are exposed to PCDFs, PCDDs, and PCBs 
through environmental, occupational contamination, and 
accidental exposure [2]. 
a. Environmental exposure 

Dioxins are contaminated in food, particularly animal 
products. The toxicity levels of dioxins are reported as 
international toxic equivalents (TEQs) [22], (Fig. 3). Dioxins 
build up in the food chain, because of their absorption and 
storage in fatty tissue [23]. This develops when pollutants 
from various sources (such as the chemicals industry and 
garbage incineration) are accumulated on cropland and 
waterbodies. Additional sources include improperly applied 
pasture flooding, waste effluents, sewage sludge, and 
particular food industries and processing. Contaminated 

feed for chicken, cattle, and farmed fish are also other 
sources [24]. 

b. Accidental exposure 

Fires in electrical equipment containing PCBs are the 
most frequent instances of local populations being 
accidentally exposed to PCDFs, PCDDs, and PCBs. The 
(2,3,7,8-TCDD or dioxin) serum levels varied up to 56000 
pg/g lipid at Seveso (a 1976 chemical factory explosion 
near Seveso, Italy exposed residents to high amounts of 
TCDD or dioxin), with median levels of 450 pg/g lipid for 
Zone A and 126 pg/g lipid for Zone B [26]. Accidental food 
contamination might also result in high exposure, Where 
dioxin is an effective endocrine disruptor and a recognized 
human carcinogen. It has a lengthy half-life in people and 
is extremely lipophilic. Also, the Yu-Cheng (Taiwan) and 
Yusho (Japan) food poisonings are two well-known cases 
of edible oil contamination. The average intake of PCBs, 
PCDFs, and polychlorinated quarter phenyls (PCQs) 
through ingestion of contaminated Kanemi rice oil for a 
group of Yusho patients was calculated to be 154000 pg I-
TEQ/kg bw/day, which is five times greater than the 
reported background ingestion average in numerous 
nations [27]. 

C. Occupational exposure  

Further human exposure may come from industrial 
processes that unintentionally produce 2,3,7,8-TCDD and 
similar compounds, such as those that burn garbage or 
create certain insecticides or chemicals. The median 
2,3,7,8-TCDD levels in the blood of highly exposed workers 
ranged from 140 to 2000 pg/g lipid historically, according to 
extrapolation back to the time of last exposures, despite 
the fact that many industrial sources of 2,3,7,8-TCDD and 
related compounds have been identified and worker 
exposure has been reduced or eliminated. The blood levels 
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found in the general population were measured at levels 1-
3 orders of magnitude lower than these estimations. In 
contrast to background exposure, body burdens brought on 
by occupational or accidental exposure typically only 

contain a small number of congeners and exhibit distinct 
congener patterns. Due to direct exposure, this has 
happened [28]. 

 

Table 1: Congeners of PCDDs and PCDFs  [20], [21]. 

Abbreviation Homolog name 

No. of 

possible 

congeners 

No. of possible 2,3,7,8- 

chlorinated congeners 

MCDD Monochlorodibenzo-p-dioxin 2 0 

DICDD Dichlorodibenzo-p-dioxin 10 0 

TrCDD Trichlorodibenzo-p-dioxin 14 0 

TCDD Tetrachlorodibenzo-p-dioxin 22 1 

PeCDD Pentachlorodibenzo-p-dioxin 14 1 

HCDD Hexachlorodibenzo-p-dioxin 10 3 

HpCDD Heptachlorodibenzo-p-dioxin 2 1 

OCDD Octachlorodibenzo-p-dioxin 1 1 

MCDF Monochlorodibenzofuran 4 0 

DICDF Dichlorodibenzofuran 16 0 

TrCDF Trichlorodibenzofuran 28 0 

TCDF Tetrachlorodibenzofuran 38 1 

PeCDF Pentachlorodibenzofuran 28 2 

HxCDF Hexachlorodibenzofuran 16 4 

HpCDF Heptachlorodibenzofuran 4 2 

OCDF Octachlorodibenzofuran 1 1 

 
Risk of exposure to dioxins: 

Dioxin exposure can have a variety of hazardous effects 
on both humans and animals, including: 

• Cancer.  

• Infertility and reproductive problems. 

• Skin blemishes, rashes, and skin discoloration. 

• Endometriosis. 

• Lung problems. 

• Diabetes mellitus. 

• Learning disabilities. 

• Mild liver damage. 

• Defects in the hormonal, nervous, and reproductive 
systems [29]. 

In the 1930s, chemical workers exhibited signs that 
dioxins and dioxin-like compounds made up a major health 
risk to them as they suffered skin rashes, chloracne, a 
chronic skin condition that causes skin lesions, and a 
variety of other symptoms [8]. Moreover, dioxin exposure 
may have an impact on the skin in different places, In 
Japan, it resulted in symptoms such as  numbness in the 
limb, pigmentation of the skin, nails, and conjunctivas, as 
well as acne-like outbreaks on the skin and nails. In 1979, 
Taiwan saw a similar “oil illness” outbreak that included 
arthralgia, oral pigmentation, acneiform eruption, and 
numbness in the hands and legs. In southern Vietnam, 
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there was direct human exposure to dioxin [30]. According 
to estimates, the US military sprayed 80 million liters of 
defoliant herbicides (Agent Orange, a 50:50 mixture of 
2,4,5-T and 2,4-D) over a significant region of southern 
Vietnam’s woods and crops from 1962 to 1971, resulting in 
the contamination of 160 600 kg of dioxin. The defoliant 

contained TCDD, a highly toxic type of dioxin known to 
have harmful effects on human health. Dioxin may have 
negative effects on the entire body as well as specific 
impacts on the neurological system, immunological system, 
hepatotoxicity, metabolism, and enzymatic processes [9]. 

 

 

Figure (3): Percentage of dioxins in dietary intake [25]. 

 

Mechanism of dioxin action:  

People in both industrialized and developing countries 
are frequently exposed to organic pollutants that are 
present in the air or food and numerous incidents, like the 
one at Seveso, have led to excessive exposure to such 
molecules [11], [31]. These pollutants include POPs, which 
are known for having a lengthy half-life and are stored in 
the adipose tissue of exposed species. The most harmful 
member of the dioxin family and one of the most effective 
aryl hydrocarbon receptor (AhR) activators is the 2,3,7,8-
TCDD [32]. Dioxins are carried by plasma lipids from the 
external environment to adipose tissue and the liver, where 
TCDD binds to AhR in hepatocyte cytosol. When the active 
dioxin-receptor complex moves into the cell nucleus and 
binds to the DNA's dioxin response sites, a signal is 
conveyed that the gene for the cytochrome p450, p448 
"aryl hydrocarbon hydroxylase-AHH" needs to be 
transcribed. Hepatocyte endoplasmic reticulum is where 

AHH, the enzyme that converts dioxin, is found in the 
highest concentration. In the initial phase, monooxygenase 
breaks down dioxin hydrolytically. The products of this 
reaction are then conjugated with active-form glucuronic 
acid/glutathione molecules and are then expelled from the 
body with bile or urea [18]. Dioxin is metabolized more 
slowly when compared to other high-affinity AhR agonists 
such as 6-formyl indol [3,2-b] carbazole (FICZ). It should 
be emphasized that while AhR activation by FICZ "through 
interleukin-22 (IL-22)" inhibited the experimental colitis and 
inflammation in the gastrointestinal tract, their activity is 
considered longer-lasting and not self-limited [33]. 

Dioxins and liver damage:  

It is believed that the liver is the main site of toxicity for 
dioxin and is the key organ for TCDD poisoning, (Fig. 4). 
Environmental toxins may speed up the development of 
fibrosis in persons with non-alcoholic fatty liver disease 
(NAFLD), who are more susceptible to have chronic liver 
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diseases, according to emerging epidemiological research 
[11], [31]. TCDD interacts with AhR in hepatocyte cytosol 
after dioxins are transported by plasma lipids from the 
external environment to adipose tissue and the liver. 
Following ligand binding, the AhR transcriptionally activates 
the transport and enzymatic machinery necessary for the 
detoxification pathways that lead to the removal of 
xenobiotics. Yet, these activities also have the potential to 
be harmful because of unfavorable chemical interactions 
like oxidative stress. Environmental factors may begin the 

progression of NAFLD to nonalcoholic steatohepatitis 
(NASH) by increased formation of reactive oxygen and/or 
nitrogen species, according to certain theories [32]. Along 
with its role in detoxification, the AhR has been found to 
affect lipid metabolism and contribute to the development 
of hepatic steatosis. By raising free fatty acid (FA) 
absorption and reducing FA-oxidation, de novo lipogenesis, 
and the generation of very low-density lipoprotein (VLDL), 
TCDD induces fatty liver in rodents through an AhR-
dependent process [32], [33]. 

 

 

 

 

Figure (4): Pathophysiology of liver damage caused by dioxin and dioxin-like compounds [34]. 

 

Dioxin-like PCBs’ role in NAFLD is illustrated 
schematically. Dioxin-like (DL) PCBs cause signaling 
disruption and transcriptional reprogramming that promote 
fatty liver accumulation, inflammation, and cell death. They 
do this by causing proinflammatory cytokines, directly 
activating the AhR, and reducing (estimated glomerular 
filtration rate) EGFR. With or without a high-calorie diet, 
dioxin-like polychlorinated biphenyls (DL PCBs) change the 
intestinal microbiota, resulting in gut dysbiosis, which 
promotes host inflammation, alteration of bile acid and 

short-chain fatty acid metabolism, and enterokine synthesis. 
Additionally aggravating the symptoms of NAFLD is how 
this influences liver behavior and function. Polychlorinated 
biphenyl (PCB), nonalcoholic fatty liver disease (NAFLD), 
aryl hydrocarbon receptor (AhR), epidermal growth factor 
receptor (EGFR), fibroblast growth factor (FGF), 
peroxisome proliferator-activated receptor (PPAR), and 
very low-density lipoprotein (VLDL) are all abbreviations for 
this illustration figure [34]. 
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Dioxins quantification and detection techniques: 

 The toxicity levels of PCDDs/Fs have been figured 
out and reported as international toxic equivalents using 
gas chromatography/high-resolution mass spectrometry 
(HRGC/HRMS) analyses for congener concentrations [22]. 
Dioxins are typically found in mixes of different types of 
dioxins and dioxin-like compounds, each of which has a 
different level of toxicity. The idea of international TEQ has 
been established to provide a single number that 
represents the total toxicity of such a mixture. The TEQ 
system compares the toxicity of various substances to that 
of the most hazardous substance, TCDD. A unique “Toxic 
Equivalency Factor” (TEF) is assigned to each chemical, 
this factor displays how harmful the chemical is when 
compared to 2,3,7,8-TCDD, which has a reference value of 
1  [17]. Interactions with cellular AhR receptors can have 
adverse effects (like cancer), but nothing else. The total 
TCDD TEQ of a mixture of dioxins is calculated by 
multiplying the concentrations of each poisonous 
component by their TEFs, which are then arranged 
according to the TEQ method. By using this method, it is 
not possible to measure other hazardous effects of dioxins 
and dioxin-like compounds. For various animal species, 
different TEF have varied values [16], [35]. 

The most common method for analysis and detection 

Solvent extraction was advised for dust and soil 
samples that have big particles, such as pebbles and twigs 
[36]. 

• Extraction of dioxin from water samples.  

To capture dissolved dioxins, Gao et al. (2014) [37] 
suggested filtering the water samples and running them 
through a column made of the hydrophobic resin XAD-2. 
Following drying, the dioxins are eluted using a 1:1 mixture 
of dichloromethane and hexadecane. The resulting solution 
is then collected and chilled before analysis [38]. 

• Extraction of dioxin from air samples.  

The sample should be run through a 1:1 combination 
of hexadecane and dichloromethane. The resultant solution 
was then put through an activated carbon column and a 
multilayer silica gel column to remove any remaining 
undissolved particle debris. Following that, the adsorbed 
dioxins can be extracted using a dichloromethane-
hexadecane mixture, and all samples must be kept cool 
before being analyzed [38]. 

• Extraction of dioxin from soil samples.  

In the case of soil samples, the samples are placed 
in a sieve and stirred to remove larger particulate matter. 
The samples are then mixed with a 1:1 solution of 
hexadecane and acetone, the combination is filtered, and 
the mixture is maintained in cold storage until the analysis 
is completed  [39]. 

• Extraction of dioxin from sludge samples. 

Sludge extracts are treated with high concentrations 
of sulfuric acid and then placed in hexane. Following 
evaporation, extracts are scrubbed using a multi-layered 

silica gel column, a basic alumina column, and a PX-21 
active carbon column [40], [41]. 

• Extraction of dioxin from milk samples. 

In other studies, the Soxhlet extraction method was 
used to analyze milk, which was then cleaned 
automatically using a Power-Prep system, and subjected to 
gel permeation chromatography, alumina cleanup, and 
porous graphitized carbon chromatography [42]. 

• Extraction of dioxin from blood plasma and animal 
tissue. 

The extraction and clean-up are performed in a series 
of steps, with the first step involving the use of a C18 
bonded silica cartridge, the second step involving the use 
of a dual-cartridge made of bonded benzenesulfonic acid in 
series with a silica cartridge, and the third and final step 
involving the use of a florisil cartridge [22], [35]. 

Treatment of dioxins toxicity:  

Dioxin and dioxin-like chemicals are now known 
problems that must be quickly resolved since as the 
population increases, so does the threat of dioxins also 
increases too. Several researchers have proposed utilizing 
several types of tea to treat the dioxin-related condition 
known as NAFL or NASH, which can proceed to 
hepatocellular cancer (HCC). Although the understanding 
of how NAFLD develops, there are still no pharmacological 
therapies that can successfully stop the condition from 
progressing [43]. Many types of tea contain a variety of 
bioactive ingredients, including free amino acids, alkaloids, 
pigments, polysaccharides, and polyphenols. The majority 
of tea research over the years has primarily centered on 
green tea, and different animal studies have demonstrated 
that green tea has multiple protective qualities, including 
antioxidant, anti-inflammatory, anti-diabetic, anti-
hypertension, anti-obesity, and hepatoprotective roles. 
White tea has been demonstrated to have a stronger anti-
hypertensive effect than catechins. In fact, oblique both in 
vitro and in vivo studies have confirmed white tea's 
antioxidant and anti-obesity properties. White tea's impact 
on liver conditions like NAFLD hasn't been thoroughly 
studied, and the underlying mechanisms are still unknown 
[44]. One of the beneficial and eco-friendly substances that 
has a significant effect on the treatment of liver fibrosis and 
plays an effective role in the removal of dioxin from the 
body is locust beans. Locust bean is a non-digestible 
lipophilic dietary fat substitute that increased the patient’s 
intestinal excretion of TCDD by eight to ten folds, hence it 
may aids in understanding the consequences of pollutants 
(dioxins and dioxin-like compounds), This is enough to 
minimize the half-life of TCCD from 7 years to 1-2 years 
[35]. 

Locust beans components and their promising 
protective role: 

 Locust bean seeds contain antioxidants, 
Galactomannans, and a large number of amino acids 
(Glutamic acid, Aspartic acid, Arginine, etc..). Flavonols, 
Flavonoids (Catechin, Quercetin, Epicatechin) Minerals: 
Calcium, Potassium, Magnesium, Sodium, Phenolic acids, 
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and Tannins. Antioxidants and galactomannans play a vital 
part in defending cells against free radicals, which may 
also contribute to heart disease, cancer, and other 
disorders, according to the facts that surround locust beans 
and their structure [7]. Second, there are flavonoids, which 
have several medical advantages, including anticancer, 
antioxidant, anti-inflammatory, and antiviral characteristics 
[45]. Moreover, They have both cardioprotective and 
neuroprotective characteristics. These biological processes 
are influenced by the type of flavonoid, its possible 
mechanism of action, and its bioavailability [46]. Moreover, 
locust bean flour contains Flavone glycosides, Flavanones, 
Flavanols, Gallate derivatives, minerals, vitamins E, D, C, 
B, Niacin, Folic acid, B2, A, B12 Phenolic acids (Gallic acids, 
Ellagic acid, etc.), Sugars (D-pinitol), Isoflavones, Tannins, 
and Ellagitannins. Mainly, D-Pinitol functions as a natural 
antidiabetic and insulin regulator, as well as an active anti-
Alzheimer’s, anti-cancer, anti-inflammatory, antioxidant, 
hepato-, and immune-protective agent [8]. The flavor of 
locust beans contains gallic acid and its ester derivatives. 
Many scientific studies on the biological and 
pharmacological effects of these phytochemicals have 
been published, with an emphasis on their anti-
inflammatory, anti-cancer, anti-microbial, anti-inflammatory, 
cardioprotective, gastroprotective, and neuroprotective 
properties [47]. 

The pulp contained phenolic compounds, which are 
known to have antioxidant properties because of the 
hydroxyl substituent on aromatic rings, which is reactive 
and can release hydrogen atoms to radicals to create 
stable phenoxyl radicals [48]. The phenolic compounds that 
are naturally present in pulp may have an impact on its 
antioxidant capacity; therefore, determining the amount of 
phenolic compounds is important when assessing the 
pulp’s antioxidant capacity. Moreover, phenolic compounds 
can also prevent the production of oxidized low-density 
lipoprotein (LDL), which is regarded to be the main cause 
of cardiovascular disease, by suppressing unsaturated 
lipids from auto-oxidizing [49]. According to the result 
described by Lobo et al. (2010) [50], the ferric-reducing 
antioxidant power (FRAP) results, the pulp has a significant 
amount of ferric-reducing ability (14.08 mg/g). This shows 
that the sample might serve as a reducing agent by 
neutralizing free radicals and giving them an electron, 
which would reduce their ability to cause adverse effects 
[7], [8]. In addition to locust bean germ which contains 
gallic acid a naturally occurring phenolic substance with 
known antioxidant properties [50]. 

From these facts, we, therefore, propose that 
consuming locust beans may aid in the elimination of dioxin 
and polychlorinated diphenyls (PCDS) from the body. 
Dioxin-like substances are kept deposited in the body’s 
adipose tissue as we suppose locust bean can get rid of 
these toxins considerably more quickly since it travels 
through the gut, they will diffuse from the body fats carried 
by fats in the blood and from there into the intestine, and 
after that, it will be held in the colon together with water 
trapping, leading to osmotic diarrhea, which aids in raising 
the pace of dioxin removal where they are excreted as 

feces [51], [52]. So, we are recommended performing more 
studies to confirm the promising protective role of locust 
beans against hepatotoxicity. 

Conclusion 

In the past century, there were numerous accidents 
linked to excessive dioxin exposure. They have confirmed 
to us how harmful and toxic dioxins are. However, many 
nations have not made routine dioxin monitoring a reality, 
primarily due to the high cost of technology. This research 
certainly helped in our comprehension of the significance of 
effective management of hazardous compounds and the 
requirement to constantly reduce their release into the 
environment in order to protect human health. Today, 
research has focused on natural antioxidant compounds 
with fewer detrimental effects such as locust beans, which 
provide a strategy for cutting down on the toxicity of dioxin 
and other toxins. However, more studies are required to 
confirm the promising protective role of locust beans 
against dioxin hepatotoxicity. 
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