


Review Article
Benefits of Vinegar, Future Perspective for Many Diseases: A Review

ABSTRACT
[bookmark: _GoBack]Vinegar can be made from the juices of sweet fruits and grains. There are claims that vinegar can lengthen life, reduce osteoporosis, treat dementia and arthritis, and improve hearing, vision and mental powers. Vinegars are commonly used for pickling of fruits and vegetables and in the preparation of mayonnaise, salad dressings, mustard, and other food condiments. It is anti-bacterial and anti-fungal and boosts the immune system. Cider vinegar because it breaks down calcium deposits in the joints while remineralizing the bones, is helpful in arthritis and hip dysplasia. It is a remedy for food poisoning and digestive upsets, a digestive enzyme balancer (hydrochloric acid), a remedy for urinary tract and kidney infections, and it lowers high blood pressure. Vinegars are rich in nutrients and bioactive compounds including amino acids, sugars, organic acids, polyphenols, melanoidins and tetramethylpyrazine. Apple cider vinegar is a high potassium electrolyte balancer; cider vinegar remineralizes the body and normalizes the body’s acid alkaline balance. It is anti-bacterial and anti-fungal and boosts the immune system. It is a detoxifier for obesity, excess mucous, allergies, skin and coat problems and a remedy for infertility when litters are wanted but the female does not conceive after breeding. A pet drinking it daily is less likely to have fleas or intestinal worms. 
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INTRODUCTION
The word Vinegar comes from the French Word “Vinaigre” (“vin” for wine and “agre” for sour). Vinegar is widely used in the food industry; domestically for pickling vegetables and fruits, and as an ingredient in condiments like salad dressings, ketchups, and mayonnaise; and traditionally as a food seasoning and preservative. Historically, vinegar has been used for medicinal purposes such as a cure for stomach aches, wounds, burns, rashes, and oedema conditions. There are many types of vinegar like malt, wine, apple vinegar and balsamic vinegar (Chen et al., 2016). Vinegar contains many bioactive compounds including organic acids, melanoidins, polyphenols, tryptophol, ligustrazine and caffeoylsophorose (Chen et al., 2016) which benefits health including anti-bacterial, anti-infective, and anti-oxidant properties, blood glucose regulation and weight management. A study (Chinnici et al., 2015) detected 24 amino acids by high performance chromatography in different vinegars. These amino acids aid cellular metabolism, immunity and brain development (Ren et al., 2017). Some amino acids from vinegars have strong anti-oxidant activity (Morozova and Yurkovskava, 2015) showed high correlation of anti-oxidant activities of vinegars with phenolic compounds (Xie et al., 2017). Tetramethylpyrazine contributes to the flavor of vinegar and have effects like inhibition of platelet aggregation, vasodilation, lipid reduction and anti-oxidation (Chen et al., 2016). Wu et al., 2018 found that that ACV has cardiovascular effects improving atherogenesis, ameliorate inflammation and reduces triacylglycerol in mice serum. The extract altered the activity of SOD, catalase, glutathione, GSH (Glutathione reductase) and caspase 3 (Vineetha et al., 2014). Yagnik et al., 2018 observed the anti-microbial activity of ACV against various microbes. Safari et al., 2017 found that ACV can act as an immunomodulator on the systemic and mucosal immune responses. Khai et al., 2019 by utilizing a wood vinegar – activated charcoal mixture found positive results in weanling and post weaned pigs by preventing diarrhea in the rainy and dry seasons. Rodjan et al., 2018 found that wood vinegar can be used as a potential additive in pigs. Macasait et al., 2021 evaluated a higher profit from pigs fed wet and fermented commercial hog feed containing 5% wood vinegar. Sureshkumar et al., 2021 assessed the effect of inclusion of wood vinegar supplementation on grower-finisher pigs and found enhanced total tract digestibility of nutrients. The use of wood vinegar in laying hens increased weight gain, resulting in better intestinal health and egg quality and reduced pathogenic populations of E.coli and Salmonella species (Rattanawut et al., 2017). Sittiya et al., 2021, evaluated the effects of a wood charcoal powder and wood vinegar solution on E. coli, ammonical nitrogen, vitamin C and the productive performance of laying hens and found increased yolk colort and Haugh units. Hanchai et al., 2021 found no effect of pure wood vinegar supplemented in drinking water of broilers but determined improvement in villi number and height. Zhao et al., 2019 used wood vinegar from spina date seeds on laying hens and found decreased n-6 to n-3 fatty acid ratio. Diogenes et al., 2019 observed in broiler quails increased weight gain, feed consumption and decreased feed conversion as the additive concentration increased. Nunes, 2019 used wood vinegar on laying quails and found effects on the parameters of feed consumption, laying rate, average egg weight, egg mass, feed conversion peregg mass and dozen eggs, the relative and absolute weight of yolk, albumen and shell, in addition to the Haugh units.
HISTORY
Vinegar has been used in many different ways by many different proples for thousands of years. In ancient Rome, bowls of vinegar made from wine, dates, figs and other fruits were used for the dunking of breads. Rice vinegar has a long history in china, going back 3000 years. Japanese samurai believed a rice vinegar drink would boost their strength. Vinegar is mentioned in early Middle Eastern writings for medicinal uses ranging from a clotting agent to a digestive aid to an expectorant. It was used in dressing wounds and was valued as both a medicine as well as a condiment. Cleopatra demonstrated its solvent property by dissolving precious pearls in vinegar to win a bet against Mark Antony that she could consume a fortune in a single meal. Vinegar is mentioned as often in the Bible as is wine. In the New Testament, it is said that a sponge soaked in vinegar was held to the lips of Jesus to ease his thirst while on the cross. Doctors tending those who were contagious during the black plaque rubbed vinegar infused with essential oils and herbs, over their own bodies. They also used it inside their hooded cloaks as an inhalant for their own protection. A variation of this practice was common in the eighteenth century when vinegar dipped sponges were held to the nose to offset odours of raw sewage and the lack of indoor plumbing (Lansky 2004). Sung Tse, who is credited with developing the field of forensic medicine in the 10th century in China, used sulphur and vinegar as hand washing agents to prevent infections (Tan 2005). Early U.S. medical practitioners used vinegar to treat many ailments including poison ivy, croup, stomach ache, high fever and edema or “dropsy” as it was known in the 18th century (Tan 2005). In 1778 Durande concentrated vinegar to create glacial acid and in 1814, Berzelios conducted the analysis of acetic acid. By 1823, Schutzenbach had developed a method for manufacture of vinegar known as the generator process which allowed vinegar to be made within 3 to 7 days. In 1955, Hromatka developed a method of making vinegar quickly (Tan 2005). The ancient Babylonians were the first to turn wine into vinegar, sometime around 5,000 B.C. The idea of soured wine eventually passed down to the Greeks and Romans, whose literature abounds with passages reflecting its popularity. Hippocrates for example, used vinegar as an antibiotic. Helen of troy bathed in it as a way of relaxing (Ryther 2016). There are more than 12 vinegar museums in the world. Among which six are in china, two are in Taiwan, one each in Japan, U.S, Italy and Hungary. 
BENEFITS
Vinegars are commonly used for pickling of fruits and vegetables and in the preparation of mayonnaise, salad dressings, mustard and other food condiments. Although used as a food ingredient for flavour and functional properties, the potential health benefits of vinegar varieties are leading researchers to further consider this long used food product (Tan, 2005).
ACV is a high potassium electrolyte balancer; cider vinegar remineralizes the body and normalizes the body’s acid alkaline balance. It is anti-bacterial and anti-fungal and boosts the immune system. Cider vinegar because it breaks down calcium deposits in the joints while remineralizing the bones, is helpful in arthritis and hip dysplasia. It is a remedy for food poisoning and digestive upsets, a digestive enzyme balancer (hydrochloric acid), a remedy for urinary tract and kidney infections, and it lowers high blood pressure. Use it after exhaustion or heat stroke (electrolyte balancer) rather than salt. It is a detoxifier for obesity, excess mucous, allergies, skin and coat problems and a remedy for infertility when litters are wanted but the female dose not conceive after breeding. A pet drinking it daily is less likely to have fleas or intestinal worms.
ACV is a particularly popular remedy for reflux symptoms and an especially counterintuitive one for many clinicians given its acidic composition. Indeed, acetic acid (the active ingredient in vinegar) is considered toxic at concentrations higher than 20% given the risk of caustic injury to the oesophageal mucosa, noteworthy for patients who are independently pursuing this remedy in an often poorly regulated consumer market (Johnston et al., 2008). ACV has also been shown to slow gastric emptying, a quality that would seem to predispose to worsened rather than improved reflux symptoms (Hlebowicz et al., 2007). Nonetheless, several individuals attest to deriving benefit from ACV, often to the exclusion of other vinegar products, for reflux symptoms on an anecdotal and longitudinal basis. While published evidence suggests that ACV can reduce blood glucose levels, improve lipid profiles and impede the growth of certain microbes, data on the particular utility of ACV for reflux symptoms are almost non-existent (Yagnik et al., 2018).
Vinegar has some excellent qualities as a tincture solvent.  An organic-apple cider vinegar would be the best choice and since it is a food source, it is 100% non-toxic and tastes good as well.  It is usually well tolerated by everyone and can help regulate the acid/alkaline balance in the body and even serve as an excellent tonic for the digestive tract.  You can add a little honey and make it even taste better (Gladstar 2010). So ACV is a good solvent/menstruum for children, alcoholics or people who do not care for the use of alcohol.  Apple cider vinegar as a menstruum in a tasty, sweet manner will make the herbal tincture more like food than a medicine.  Therefore glycerin or apple cider vinegar would be the best choices to create herbal medicinal tinctures for children. The shelf- life of vinegar tinctures has been very controversial with statements claiming they are only good for a period of six months before deteriorating.  Rosemary Gladstar, however, states that her personal experience as well as her peers, has shown vinegar tinctures will last for several years when stored in a cool, dark place (Gladstar 2010). Vinegar has anti-microbial properties which makes it useful for a number of applications. Vinegar has been used for cleaning and treating nail fungus, head lice, warts and ear infections (Dohar 2003). Apple cider vinegar dissolved in drinking water may enhance the immune response against New Castle Disease Vaccine both humoral and cellular immune functions during rearing period of broilers (Jakab et al., 2008).
NUTRIENTS AND BIOACTIVE COMPOUNDS
Vinegars are rich in nutrients and Bioactive Compounds including amino acids, organic acids, polyphenols, melanoidins and tetramethylpyrazine (Xia et al., 2018). Bioactive substances in different types of vinegar defend against oxidative stress due to their significant anti-oxidant activity (Davalos et al., 2005; Nishino et al., 2005). In high-dose vinegar MDA level decreased significantly compared to cholesterol rich diet and this acute effect means that flavonoid contents of vinegar might be effective in reducing lipid peroxidation and enhance the anti-oxidant enzyme activity (Zou et al., 2005).
The functional compounds not only contribute to the flavour of vinegars, but also plats important role in the prevention and treatment of human diseases by regulating blood levels (Behesti et al., 2012), weight loss (Petsiou et al., 2014), anti-fatigue (Cho et al., 2015) and anti-tumour (Baba et al., 2013). Several studies have reported that the monosaccharides in vinegar comprise glucose, fructose, xylose, mannitose, and arabinose (Pinu et al., 2016). Polyphenols such as chlorogenic acid which is present in high levels in ACV could inhibit oxidation of LDLs and improve health by preventing cardiovascular diseases (Laranjinha et al., 1994).
Melanoidins from vinegar reduced the reactive oxygen species (ROS) in normal human liver cells and mouse livers through a mitophagy-dependent pathway, which protected the liver from oxidative stress in vitro and in vivo (Yang et al., 2014). Briefly, the functions of melanoidins in vinegars are anti-oxidant activity, protection of liver and anti-bacterial activity. Tetramethylpyrazine not only contributes to the flavour of vinegar, but has beneficial effects on the inhibition of platelet aggregation, expansion of blood vessels, reduction of blood lipids and anti-oxidation (Chen et al., 2016). 
Scientists have measured 90 different substances in ACV such as 13 types of carbolic acids, 4 aldehydes, 20 ketones, 18 types of alcohols, 8 ethyl acetates etc. It also contains important minerals, trace elements and vitamins (as listed underneath) as well as acetic acid, propionic acid, lactic acid and malic acid, enzymes, amino acids as well as roughage in the form of potash and apple pectin. Minerals and trace elements: Potassium, Calcium, Magnesium, Phosphorous, Chlorine, Sodium, Sulfur, Copper, Iron, Silicon, Fluorine. Vitamins: Vitamin C, Vitamin E, Vitamin A, Vitamin B1, Vitamin B2, Vitamin B6, Provitamin beta-carotene (www.healthandfitnessforums.com/apple.html). Studies showed that the raw materials of fruit vinegars (such as apple, grape, pomegranate, pomegranate, and blueberry) contain abundant phenolic acids including catechin, syringic acid, gallic acid, chlorogenic acid, epicatechin, caffeic acid, ferulic acid, rutin, protocatechuic acid and p-coumaric acid (Aykin et al., 2015). They eliminate hydroxyl radicals and superoxide anion free radicals via electron transfer, subsequently terminating the chain reaction (Rice-Evans et al., 1996). In addition, they chelate with metal ions to inhibit the oxidation reaction (Perron and Brumaghim 2009).
HEALTH AND THERAPEUTIC EFFECTS OF VINEGAR 	
In a study, 18 samples were examined, 13 (72%) of them were positive for fungal growth, 6 (46%) of fungal isolates were Aspergillus niger, 1 (8%) was Aspergillus flavus, 2 (15%) were Candida albicans and the other 4 (31%) were Non-Candida albicans. Apple cider vinegar inhibits growth of Aspergillus niger, Aspergillus flavus, Candida albicans and Non-Candida albicans with average diameter of inhibition zones of 15mm, 13mm, 17.5mm, 17 mm respectively, while the average diameters noted with acetic acid 2% were 10.5mm, 11mm, 13mm, 13.5mm respectively. Fluconazole (5mg/ml) inhibits growth of the Aspergillus niger, Aspergillus flavus with average diameters of 14mm, 20mm respectively, while causes no inhibition of Candida albicans and Non-Candida albicans. ACV (5%) showed significant anti-fungal effect against Aspergillus niger, Aspergillus flavus, Candida albicans and Non-Candida albicans when compared with the negative control (Jabir et al., 2011). ACV is a commonly prescribed anti-fungal agent in folk medicine for treatment of fungal skin, ear and vaginal infections.
In a study conducted by Kondo et al. 2009 in humans, daily intake of a drink containing 15 ml vinegar (750 mg of acetic acid) for 12 weeks significantly decreased body weight in obese people, total cholesterol and triglyceride in serum. This finding suggests that daily intake of vinegar could be useful in prevention of obesity. Other studies demonstrated that vinegar improved insulin sensitivity in humans with insulin resistance or type 2 diabetes (Johnston et al., 2004), and enhanced muscle blood flow and glucose uptake in humans with impaired glucose tolerance and hypertriglyceridaemia (Mitrou et al., 2015), suggesting that vinegar may be considered beneficial for improving insulin resistance and metabolic abnormalities. 
Guo and Yang (2016) reported HMW fractions in vinegar exhibit a significant anti-bacterial activity to E. coli, Staphylococcus aureus and Bacillus subtilis, whereas the aqueous extract and low molecular weight (LMW) fraction had poor anti-bacterial activity. 
The organic acids in vinegar and mainly acetic acid pass into cell membranes of microorganisms leading to bacterial cell death (Chang and Fang 2007). Animal experiments have shown that administration of acetic acid reduces serum cholesterol and triacylglycerols through inhibition of lipogenesis in liver and increment in faecal bile acid excretion (Fushimi et al., 2006) and inhibits the accumulation of body fat by upregulation of genes for fatty acid oxidation enzymes in the liver (Kondo et al., 2009). Otherwise, feeding of acetic acid and citrate in post-exercise rats enhance glycogen repletion in liver and skeletal muscle, which aid recovery from fatigue (Fushimi et al., 2001).
Results suggest that dietary acetic acid reduces serum cholesterol and triacylglycerol concentrations in rats fed a cholesterol-rich diet through inhibition of metabolic pathways of cholesterogenesis and lipogenesis in the liver, together with a concomitant enhancement of fatty acid oxidation and a stimulation of faecal bile acid excretion (Fushimi et al., 2006). 
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CONCLUSION 
From the various experiments done by scientists on vinegar, it is clearly visible that vinegar is useful in various ailments of humans and hence can also be tried and used in veterinary medicine. Due to the fact that the drugs used in treating animals are having many side effects like drug resistance and residues left in the body and in the animal products, hence in using these products for consumption a variable withdrawl time is there.
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