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Abstract
Aromatic herbs' market values have risen because of rise in food, biotechnology, medicines and cosmetics. Mentha piperita
L. is famous for its therapeutic properties whose health advantages are well recognized by the pharmaceutical and food
processing sectors. Despite the fact that it is employed as a flavoring component in foods, it is best known for its antibacterial
and antioxidant properties. Toothpaste, jellies, candies, drinks, teas, mouth fresheners, alcoholic liqueurs, syrups, ice
creams, detergents chewing gums, insect repellents and soaps are all made from peppermint oil and its by-products. It should
be preserved to keep it available year around as it is perishable in nature. This herb is dried to extend depository period,
reduce packing, and reduce transportation costs. Various research on mint drying were gathered and the drying kinetics
were evaluated in order to administer the influence of various drying techniques on drying rate, time and quality of colour
and other characteristics.
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1. INTRODUCTION

Herbs have garnered more consideration in recent years (Nabavi et al., 2015) due to many beneficial properties like anti-
infectious properties (Akbari et al., 2012). Natural therapies that have been used to cure human ailments (Xiao, 2016) are
referred to as "medical plants’ (Jaberian et al., 2013). Such plants could be viewed as a useful ingredient for the production
of pharmaceuticals (Farzaei et al., 2016). Medical plants, on the other hand, have had a significant influence on human
existence worldwide as shown in Fig -1, (Li et al., 2012). Herbal medicine is the most extensively utilized therapeutic
strategy to heal catastrophic human diseases in the Middle East, Europe, and other advanced nations (Ahmad et al., 2016)
According to WHO data, advanced nations have made substantial use of medicinal plants in clinical care and the food
industry (Farnsworth et al.,1985). Medicinal plants offer a lot of promise for human society, and they're used by people all
around the world (Hong Kong 2013).
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1.1 Chemical properties

Peppermint essential oil is shown to include a variety of secondary metabolites, according to several research Choi et al.,
2016). To the conventional perspective (Edris, 2007), monoterpenes, cineole and menthyl are among the principal
components of beneficial oils and frequent secondary metabolites and have therefore been seen as metabolic deadlock
(Shaaban et al., 2012). Fig-2 components and 3 shows how peppermint monoterpene-derived chemicals are separated from
main metabolism by converting isopentenyl diphosphate and dimethylallyl diphosphate to geranyl diphosphate
(Kunnumakkara, 2009), which is then cyclized to produce limonene (4S) by the aid of limonene synthase (Mahboubi and
Kazempour 2014). In peppermint, a molecule of oxygen is added by microsomal cytochrome P450 limonene- 3-hydroxylase
(Shaikh et al., 2014) for the production of trans-isopiperitenol in an allylic position. (Almajano et al., 2008). Table-1 given
below gives different names used worldwide.
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Figure 2: components of mint

Table 1: Different names of mint

| I
iran Nanafelfali
Brazil Nortela pimento
usA Lab Mint, mint
NoOorway FPeppermynte
Poland FPepparmunta
Spain Mentainglesa
Portugal Hortelana pimentosa
Swedish FPepparmynt
China Po Ho
India Urdu, miint, Pudina, Pudyana, Puthina
Turkey Nanas
Russia Myata perechnmnayas
Uruguay Menta
Fremnch Menthe
Iracg Nana
Bogota Yerba Beuna
Denmark Pebermynte

Germany
England

Maexico

Peppermint
Brandy Mint
Menta piperita

1.2 Antibacterial Properties

Secondary metabolites from plants are gaining popularity as antimicrobial agents (Uribe et al., 2016) since medicinal plants
are widely employed in common medicine (Riachi & De Maria., 2015). Biologically active chemicals derived from
peppermint sources have always piqued the curiosity of infectious disease researchers. (Ansari et al., 2000). PO and extracts
have strong antibacterial action against the following bacteria: 1) Escherichia coli, 2) Salmonella pullorum 3) Acinatobacter
sp, 4) Streptococcus thermophiles, 5) Lactobacillus bulgaricus, (Chen, & Zhong, 2015) 6) Staphylococcus pyogenes, 7)
Staphylococcus aureus, 8) Salmonella typhi,9) Proteus vulgaris, (Hawthorn et al., 1988) 10) Enterobacter aerogenes, 11)
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Shigella dysenteriae (Peat et al., 2016). Peppermint leaves extract shows antibacterial processes to Gram negative bacteria
than peppermint stem extract, according to studies (Arab Ameri et al., 2016). A number of studies have shown that essential
oil from peppermint leaves has the strongest antibacterial activity, with zones of inhibition ranging from 11.58 to 17.24 mm
0.87 SD (Oktemer et al., 2015) whereas extract from peppermint stem has an average zone of inhibition of 15.82 mm 3.56
SD, respectively (Babaeian et al. 2017). PO exhibits significant antimicrobial activity against Staphylococcus aureus
(Mucciarelli et al., 2007), Bacillus subtilis (Bohnert T, Patel A, Templeton I, Chen Y, Lu C., 2016), Enterococcus faecium
ATCC10541 (Rodrigues & Dupret, 2002) and Salmonella choleraesuis (Sun et al., 2014). Distinct portions of the structure
of peppermint essential oil have different chemical compositions (Chen, & Zhong, 2015). As previously stated, these
variations may have an impact on peppermint species' antibacterial activity (Hawthorn et al., 1988). Mint oil and menthol
have mild antibacterial activity against Gram-positive and Gram-negative bacteria in general (Saeed et al., 2006).
Peppermint seems a promising new target for enhancement of plant-derived therapies to combat a wide range of multidrug-
resistant bacteria.

1.3 Allelopathy Effects

Itis a type of biological phenomena that has a substantial impact on the development, quality, and quantity of crops in agro-
ecosystems (Janjua et al., 2015). It has been found that peppermint water extract (at a concentration of 10% v/v) slows the
development of tomato seedlings (Buyukuslu et al., 2010) . In sunflower, Peppermint aqueous extracts were observed to
minimize non-photochemical (Fukui, 1982) and photochemical quenching, as well as the photosystem Il vitality index
(‘YYamaguchi et al., 2014).

1.4 Anti-headache activity

Herbal medicine has been utilized to treat headache issues since ancient time (Levin, 2012). The best target for headache
treatment is peppermint and derivatives (Gobel et al., 1994). Combination of Peppermint and eucalyptus oil relieved
headache discomfort in some patients (Yamaguchi et al., 2014).

1.5 Effect on hepatic enzymes

Peppermint aqueous extract (at a concentration of 2% v/v) has been shown to influence phase I and Il drug which helps the
enzymes to metabolize (Anjali, & Nardev, 2016). A number of enzymes work in phase | to attach substrates with reactive
and polar groups (Rita, & Animesh, 2011). In drug metabolism, phase Il biotransformation events usually function as a
detoxifying step (Anonymous., 2016). According to study, the detrimental effects were low in quantity specifically on the
growth rate and working of liver caused by CCI4. This will decrease the oxidative stress-induced hepatotoxicity in broilers.
(Katzer, 2016).

1.6 Marketing

The global PO market is separated into two categories, local and international customers. Small customers and enterprises
from the chemical, food, pharmaceutical and flavoring sectors were among the local purchasers. Foreign clients like
aromatherapy, cosmetics, food and personal health who buy in big numbers (Kavrayan, & Aydemir, 2001). In the United
States, this business is considered as the greatest commercial herb. Many dosage formulations for the treatment of various
human lifestyle disorders are available in the market, taking into account the varied advantages of peppermint.

Fig-3 represent different products of -
3 Sowmsms | = |
| & ;;Pl’cl‘);:‘li"l_;l

el o BEE N
e

»O gel and creams ¢

Figure 3: Mint products
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1.7 May Improve Irritable Bowel Syndrome

Itis an illness of digestive system that affects humans. It is marked by digestive symptoms such as stomach discomfort, gas,
bloating, and stool irregularities. Although dietary modifications and medication are commonly used to treat IBS, research
suggests that consuming peppermint oil as an herbal cure may also be beneficial. Peppermint oil includes a chemical known
as menthol, which is considered to help relieve IBS symptoms by relaxing the muscles in the digestive tract. Peppermint oil
capsules relieved IBS symptoms much more than placebo capsules, according to a study of nine research involving over
700 individuals with IBS.

1.8 May Help Relieve Indigestion

Mint may also help to relieve other digestive issues including indigestion and upset stomach. When food lingers in the
stomach for too long before travelling through the remainder of the digestive tract, it can cause indigestion (Kavrayan, &
Aydemir, 2001). Multiple studies have indicated that when people consume peppermint oil with their meals, food passes
through the stomach faster, perhaps alleviating feelings of indigestion (Fitsiou et al., 2016). In a clinical investigation of
persons with indigestion, a capsule containing a mixture of peppermint oil and caraway oil demonstrated benefits similar to
indigestion drugs (Wang et al., 2016). This alleviated stomach discomfort and other digestive issues. Peppermint oil, rather
than fresh or dried leaves, was utilised in trials demonstrating mint's capacity to treat indigestion, similar to IBS (Gaurav,
2016).

1.9 Could Improve Brain Function

In addition to eating mint, breathing the perfume of the plant's essential oils is said to provide health advantages, including
better brain function (Nogueira et al., 2016). Research involving 144 young adults found that inhaling the scent of
peppermint oil for five minutes before to testing improved memory significantly (Coban, & Baydar, 2016). Another study
discovered that inhaling these oils while driving improved alertness and reduced annoyance, anxiety, and exhaustion
(Mallick et al., 2016). Peppermint oil, on the other hand, hasn't been proven to improve brain function in all research.
According to one research, the oil's scent was energizing and reduced weariness, but it had no effect on cognitive
performance. To further comprehend this, more research is required (Gras et al., 2016).

1.10 May Decrease Breastfeeding Pain

Sore and cracked nipples are prevalent among nursing women, making breastfeeding uncomfortable and challenging.
Applying mint to the skin has been found in studies to help reduce discomfort associated with nursing. After each feeding,
the moms in these experiments applied several types of mint to the region surrounding the nipple. They usually utilised an
essential oil on its own or in combination with a gel or water (Bokhari et al., 2016).

According to one study, using peppermint water after nursing was more successful than using expressed breast milk at
avoiding nipple and areola cracks, resulting in reduced nipple soreness (Mahmoudi et al., 2016). In a separate trial, just 3.8
percent of moms who used peppermint gel developed nipple cracks, compared to 6.9 percent of mothers who used lanolin
and 22.6 percent of mothers who used a placebo (Diop et al., 2016). In addition, a separate study found that when moms
used menthol essential oil after each feeding, the discomfort and severity of nipple cracks reduced (SajiN, 2016).

1.11 Subjectively Improves Cold Symptoms

Menthol, a major ingredient in peppermint oil, is found in many over-the-counter cold and flu remedies (Bharti et al., 2016).
Many individuals feel that menthol is a good nasal decongestant that may help them breathe better and clear their sinuses.
Multiple studies, however, reveal that menthol has no decongestant properties (Yingying et al., 2016). However, studies
have shown that menthol can enhance nasal breathing subjectively. This means that, while menthol is not a decongestant, it
might make individuals feel like they can breathe more easily through their nose. Those suffering from a cold or the flu are
likely to get some relief from this (Nair, 2000).

1.12 May Mask Bad Breath

When it comes to preventing or treating bad breath, individuals often opt for mint-flavored chewing gum and breath mints
(Jenner et al., 1964). Most of these solutions, according to experts, can cover foul-smelling breath for a few hours (Wraith
et al., 2005). However, they just mask foul breath and do little to address the bacteria or other substances that cause it in the
first place (Douhan, & Johnson, 2001). Drinking peppermint tea and chewing on fresh leaves, on the other hand, may be
able to conceal foul breath while also killing germs, according to test-tube research (Maffei, 1999).

1.13 Easy to Add to Your Diet

e Mint is simple to include into green salads, sweets, smoothies, and even water. Another common approach to
include it in your diet is to drink peppermint tea (Clark, & Menary, 1981). Many of the studies that prove mint's
health advantages, however, did not include consuming the leaves with meals (Rohloff, 1999). Mint was instead
ingested as a pill, applied topically, or breathed through aromatherapy. When utilising mint for health, think about
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what you want to achieve and how the plant was utilised in the research for that aim. The list below should help
summarize some of the research discussed above (Areias et al., 2001)

e Consumption of Leaves: Controls breath.

o Application of oil: Brain function and common cold may be enhanced.

o For skin: Breastfeeding nipple soreness can be relieved using this product.

e Using capsules with diet: 1BS and indigestion may be helped with this supplement.
1.14 Allergies

Rosmarinic acid is an antioxidant and anti-inflammatory compound found in mint plants. In 2019, a rat study was published.
Trusted Source revealed that rosmarinic acid improved asthma symptoms when compared to a control group that did not
take a supplement. On the other hand, mint extract in oils and ointments may be substantially stronger than eating mint. The
benefits of dietary mint on allergy symptoms have received comparatively little research (Umezu et al., 2001).

1.15 Managing common cold

Mint is comprised of menthol. It's an aromatic stimulant that could help break phlegm and mucus and facilitate discharge.
(Clark, & Menary, 1980). Children with a common cold may benefit from the use of menthol ointments or vapor rubs
(Croteau, & Venkatachalam, 1986). According to the American Lung Association, experiments showed that methanol use
is not linked for the treatment of cold symptoms. Despite this, some people report feeling better after applying a menthol
vapour rub (Mascher et al., 2001). Its oil might cause irritation and redness. Parents and caregivers are advised not to use
the cream immediately to a patient's chest or face due to the possibility of hazardous side effects. (Park et al., 2016).

1.16 Diet

Mint leaves have delicate stems and are a fragile plant (Mahmoud, & Croteau, 2002). Pour it uncooked or at the end of the
cooking procedure. It ensures that exquisite flavour and texture are preserved (Rios-Estepa et al., 2008). When purchasing
mint, seek for leaves that are bright and free of blemishes. Keep them refrigerated for up to a week in a reusable plastic bag.
Mint is a (Rios-Estepa et al., 2008) sustainable method to add flavour to meals because it is reasonably easy to produce and
nurture at home Take a knife and cut mint lightly when making it. Mint is frequently used in Middle Eastern meals like
soups, lamb and salads (Tan et al., 2016). Other ideas include (Turner et al., 2000). Mint limeade is made by combining
lime juice, sugar, and muddled mint leaves. Finish with purified water and ice.

1. Inafresh fruit salsa, mint is combined with chopped apples, lemon, and honey. Serve with cinnamon pita chips or
on top of grilled chicken.

To make a refreshing drink, combine mint leaves and cucumber with water.

Add a few chopped mint leaves.

For homemade mint tea, pour boiling water over mint leaves and simmer for 5-6 minutes.

. For afast snack, chop mint and combine with fresh pineapple.

1.17 Risks

Mint, like many other plants, can have a negative impact on certain people. Mint should not be used to relieve digestive
problems in those who have gastroesophageal reflux disease (Mills et al., 2004). Mint is a prominent culprit for GERD
symptoms, according to a Trusted Source review from 2019 (Cunha et al., 2011). Large dosages of peppermint oil can be
poisonous Trusted Source. It's critical to keep to the suggested peppermint oil dosages (Vennila et al., 2016). Pure menthol
is harmful and should not be consumed. To disperse vapours, it should only be applied to a surface, or by a pillow (Prabavathi
et al., 2012). Although peppermint is regarded a therapeutic herb for the treatment of human ailments, it was observed that
at dosages of 40-100 mg/kg per day for 3 months, PO induced cyst-like alterations in the white matter of the cerebellum
and nephropathy in rats (Nash et al., 1986). Hypersensitivity response, stomach discomfort, heartburn, and bradycardia are
all possible side effects of enteric coated PO capsules (Kline et al., 2001). Pre-inhalation of menthol lowers cough sensitivity
to inhaled capsaicin and alters inspiratory flows in individuals with chronic cough (Shah, & Mello, 2004). Atonia, weight
loss, reduced blood creatinine content, and histological alterations in the liver and white matter of the cerebellum were seen
in rats given dosages of 80 and 160 mg of pulgeone for 28 days (Mitchell, & Crowe, 1996). In rats, menthol promotes
hepatocellular alterations (Millgvist et al., 2013).

2. CONCLUSION

Conventional therapies include peppermint obtained from the plant's leaves. This herb's therapeutic efficacy is examined
using evidence-based research. Rosmarinic acid and various flavonoids are among the phenolic elements of the leaves. The
essential oil's primary volatile components are menthol and menthone. Peppermint possesses bacteriostatic and bactericidal
properties, along with antioxidant and antiallergenic properties. Peppermint and its components were studied in humans for
gastrointestinal, respiratory, and recreational effects. There have been a few specific tests investigating the impact of
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peppermint oil on the signs of irritable bowel syndrome (IBS). Human research of peppermint leaf are rare, and there are
no diagnostic tests of peppermint tea yet. There haven't been any recorded adverse reactions to peppermint tea yet.
References

Ahmad R, Ahmad N, Nagvi A.A, Shehzad A, Al-Ghamdi (2016) M.S. Role of traditional islamic and arabic plants in cancer
therapy. J Tradit Complement Med 1-10.

Akbari M, Rasouli H, Bahdor T (2012) Physiological and pharmaceutical effect of fenugreek: A review. IOSRPHR 2: 49-
53.

Almajano MP, Carb6 R, Jiménez JAL, Gordon MH (2008) Antioxidantand antimicrobial activities of tea infusions. Food
Chem 108: 55-63.

Anjali J, Nardev SA (2016) Review on natural additives used in cosmetic preparations. World J Pharm Sci 5: 630-648.

Anonymous (2016) Mentha 3: 126.

Ansari M, Vasudevan P, Tandon M, Razda R (2000) Larvicidal and mosquito repellent action of peppermint (mentha
piperita) oil. Biosci Rep 71: 267-271.

Arab Ameri S, Samadi F, Dastar B, Zerehdaran S (2016) Effect of peppermint (mentha piperita) powder on immune response
of broiler chickens in heat stress. Iranian J App Anim Sci 6: 435-445.

Avreias F, Valentao P, Andrade P, Ferreres F, Seabra R (2001) Phenolic fingerprint of peppermint leaves. Food chem 73: 307-
311.

Babaeian, M., Naseri, M., Kamalinejad, M., Ghaffari, F., Emadi, F., Feizi, A., ... & Adibi, P. (2017). The efficacy of mentha
longifolia in the treatment of patients with postprandial distress syndrome: A double-blind, randomized clinical trial.

Bharti, N., Barnawal, D., Shukla, S., Tewari, S. K., Katiyar, R. S., & Kalra, A. (2016). Integrated application of
Exiguobacterium oxidotolerans, Glomus fasciculatum, and vermicompost improves growth, yield and quality of Mentha
arvensis in salt-stressed soils. Industrial Crops and Products, 83, 717-728.

Bohnert T, Patel A, Templeton I, Chen Y, Lu C (2016) Evaluation of a new molecular entity as a victim of metabolic drug-
drug interactions-an industry perspective. Drug Metab Dispos dmd 115: 690-696.

Bokhari N, Perveen K, Al Khulaifi M, Kumar A, Siddiqui I ( 2016) In vitro antibacterial activity and chemical composition
of essential oil of mentha arvensis linn. Leaves. J Essent Oil Bear Pl 19: 907-915.

Burbott AJ, Loomis WD (1969) Evidence for metabolic turnover of monoterpenes in peppermint. Plant Physiol 44: 173-
179.

Buyukuslu H, Akdogan M, Yildirim G, Parlak C (2010) Ab initio hartree-fock and density functional theory study on
characterization of 3-(5-methylthiazol-2-yldiazenyl)-2-phenyl-1h-indole. Spectrochim Acta Mol Biomol Spectrosc 75:
1362-1369.

Chen H, Zhong Q (2015) Thermal and uv stability of B-carotene dissolved in peppermint oil microemulsified by sunflower
lecithin and tween 20 blend. Food Chem 174: 630-636.

Choi O, Cho SK, Kim J, Park CG, Kim J (2016) Antibacterial properties and major bioactive components of mentha piperita
essential oils against bacterial fruit blotch of watermelon. Arch Phytopath Plant Protect 49: 325-334.

Clark R, Menary R(1980) Environmental effects on peppermint (mentha piperita 1.). I. Effect of daylength, photon flux
density, night temperature and day temperature on the yield and composition of peppermint oil. Funct Plant Biol 7: 685-
692

Clark R, Menary R(1981) Variations in composition of peppermint oil in relation to production areas. Economic Botany 35:
59-69.

Coban O, Baydar NG (2016) Brassinosteroid effects on some physical and biochemical properties and secondary metabolite
accumulation in peppermint (mentha piperita I.) under salt stress. Ind Crops Prod 86: 251-258.

Croteau R, Venkatachalam K ( 1986) Metabolism of monoterpenes: Demonstration that (+)-cis-isopulegone, not
piperitenone, is the key intermediate in the conversion of (—)-isopiperitenone to (+)-pulegone in peppermint (mentha
piperita). Annu Rev Phys Chem 249: 306-315.

Cunha JD, Lavaggi ML, Abasolo MI, Cerecetto H, Gonzalez M (2011) 2d-and 3d-quantitative structure-activity relationship
studies for a series of phenazine n, n’-dioxide as antitumour agents. Chem Biol Drug Des 78: 960-968.

Diop SM, Gueye MT, Ndiaye I, Hadji E, Fauconnier GL( 2016) Chemical composition of essential oils and floral waters of
mentha longifolia (1.) huds. From senegal. Am J Essent Oils Nat Prod 4: 46-49.

Douhan, LI, Johnson D (2001) Vegetative compatibility and pathogenicity of verticilliumdahliae fromspearmint and
peppermint. Plant Dis 85: 297-302.

Edris AE (2007) Pharmaceutical and therapeutic potentials of essential oils and their individual volatile constituents: A
review. Phytother Res 21: 308-323

94




Shahzadi, 2022

Farnsworth NR, Akerele O, Bingel AS, Soejarto DD, Guo Z (1985) Medicinal plants in therapy. Bull World Health Organ
63: 965.

Farzaei MH, Bahramsoltani R, Rahimi R, Abbasabadi F, Abdollahi (2016) M A systematic review of plant-derived natural
compounds for anxiety disorders. Curr. Top. Med. Chem 16: 1924-1942.

Fitsiou E, Mitropoulou G, Spyridopoulou K, Tiptiri-Kourpeti A, Vamvakias M, et al. (2016) Phytochemical profile and
evaluation of the biological activities of essential oils derived from the greek aromatic plantspecies
ocimumbasilicum,mentha spicata, pimpinella anisum and fortunella margarita. Molecules 21: 10609.

Fukui K (1982) Role of frontier orbitals in chemical reactions. Science 218: 747-754.

Gaurav N (2016) An experimental text book on phytochemical analysis and antimicrobial activity of mentha piperita.
Onlinegatha

Gobel H, Schmidt G, Soyka D (1994) Effect of peppermint and eucalyptus oil preparations on neurophysiological and
experimental algesimetric headache parameters. Cephalalgia 14: 228-234

Gras A, Garnatje T, Bonet MA, Carrié E, Mayans M, et al. ( 2016) Beyond food and medicine, but necessary for life, too:
Other folk plant uses in several territories of catalonia and the balearic islands. J Ethnobiol Ethnomed 12: 23.

Hawthorn M, Ferrante J, Luchowski E, Rutledge A, Wei X, et al. (1988) The actions of peppermint oil and menthol on
calcium channel dependent processes in intestinal, neuronal and cardiac preparations. Aliment Pharmacol Ther 2: 101-
118.

Hawthorn, M., Ferrante, J., Luchowski, E., Rutledge, A., Wei, X. Y., & Triggle, D. J. (1988). The actions of peppermint oil
and menthol on calcium channel dependent processes in intestinal, neuronal and cardiac preparations. Alimentary
pharmacology & therapeutics, 2(2), 101-118.

Hong Kong S (2013) Traditional medicine strategy. World Health Organization: China 20: 113.

Jaberian H, Piri K, Nazari J (2013) Phytochemical composition and in vitro antimicrobial and antioxidant activities of some
medicinal plants. Food Chem 136: 237-244.

Janjua, M. R. S. A, Yamani, Z. H., Jamil, S., Mahmood, A., Ahmad, I., Haroon, M., ... & Pan, S. (2015). First principle
study of electronic and non-linear optical (NLO) properties of triphenylamine dyes: interactive design computation of
new NLO compounds. Australian Journal of Chemistry, 69(4), 467-472.

Jenner P, Hagan E, Taylor JM, Cook E, Fitzhugh O (1964). Food flavourings and compounds of related structure i.e. Acute
oral toxicity. Food Cosmet Toxicol 2: 327-343.

Katzer G (2016) Peppermint (mentha piperita ). Journal of Pharmacology 121.

Kavrayan D, Aydemir T (2001) Partial purification and characterization of polyphenoloxidase from peppermint (mentha
piperita). Food Chem 74: 147-154.

Kavrayan D, Aydemir T (2001) Partial purification and characterization of polyphenoloxidase from peppermint (mentha
piperita). Food Chem 74: 147-154.

Kline RM, Kline JJ, Di Palma J, Barbero GJ (2001) Enteric-coated, phdependent peppermint oil capsules for the treatment
of irritable bowel syndrome in children. J Pediatr 138: 125-128

Kunnumakkara AB, Chung JG, Koca C, Dey S (2009) Mint and its constituents. In Molecular targets and therapeutic uses
of spices: Modern uses for ancient medicine 9: 373-401

Levin M (2012) Herbal treatment of headache. Headache 52: 76-80.

Li Y, Zhou YC, Yang MH, Ou Yang Z (2012) Natural occurrence of citrinin in widely consumed traditional chinese food
red yeast rice, medicinal plants and their related products. Food Chem 132: 1040-1045.

Maffei M (1999) Sustainable methods for a sustainable production of peppermint (mentha x piperita I.) essential oil. J Essent
Oil Res 11: 267-282.

Mahboubi M, Kazempour N (2014) Chemical composition and antimicrobial activity of peppermint (mentha piperita I)
essential oil SJIST 20: 36

Mahmoud SS, Croteau RB (2002) Strategies for transgenic manipulation of monoterpene biosynthesis in plants. Trends Plant
Sci 7: 366-373.

Mahmoudi R, Katiraee F, Tajik H, Abbas A (2016) Inhibitory effect of mentha longifolia I. Essential oil against listeria
monocytogenes using transmission electron microscopy. Int J Vet Sci Res 17: 14-23.

Mallick B, Sinha S, Roy D (2016) Evaluation of antioxidative potential of field grown and tissue culture derived mentha
piperita I. Plants. Int J Curr Microbiol App Sci 5: 382-391.

Mascher H, Kikuta C, Schiel H (2001) Pharmacokinetics of menthol and carvone after administration of an enteric coated
formulation containing peppermint oil and caraway oil. Arzneimittelforschung 51: 465-469.

Millgvist E, Ternesten-Hasséus E, Bende M (2013) Inhalation of menthol reduces capsaicin cough sensitivity and influences
inspiratory flows in chronic cough. Respir Med 107: 433-438.

95




J. Adv. Nutri. Sci. Technol. 2022

MillsNS, LevyA, PlummerBF (2004) Antiaromaticity influorenylidene dications. Experimental and theoretical evidence for
the relationship between the homo/lumo gap and antiaromaticity. J Org Chem 69: 6623-6633.

Mitchell AR, Crowe FJ (1996) Peppermint oil yield and composition from mini and industrial distilleries. J Herbs Spices
Med Plants 4: 81-88.

Mucciarelli M, Camusso W, Maffei M, Panicco P, Bicchi C (2007) Volatile terpenoids of endophyte-free and infected
peppermint (mentha piperita I): Chemical partitioning of a symbiosis. Microb Ecol 54: 685-696.

Nabavi, S. M., Marchese, A., Izadi, M., Curti, V., Daglia, M., & Nabavi, S. F. (2015). Plants belonging to the genus Thymus
as antibacterial agents: From farm to pharmacy. Food chemistry, 173, 339-347.

Nair B (2000) Finalreport on the safety assessment ofmentha piperita (peppermint) oil, mentha piperita (peppermint) leaf
extract, mentha piperita (peppermint) leaf, and mentha piperita (peppermint) leaf water. int J Toxicol 20: 61-73.

Nash P, Gould S, Bernardo D (1986) Peppermint oil does not relieve the pain of irritable bowel syndrome. Br J Clin Pract
40: 292-293

Nogueira MVC, de Lima Castro SAB, de Amorim AM, Maia RM, Paulillo LCMS (2016) Ethnobotanical survey of plants
from the caatinga with possible therapeutic uses. Int. J. Curr. Microbiol. App. Sci 5: 767-772.

Oktemer T, Ip¢i K, Muluk NB, Cingi C (2015) A pastille combining myrrh tincture, peppermint oil and menthol to treat the
upper airway. ENT Updates 5: 128.

Park YJ, Baskar TB, Yeo SK, Arasu MV, Al-Dhabi NA, et al. ( 2016) Composition of volatile compounds and in vitro
antimicrobial activity of nine mentha spp. Springer plus 5: 1628

Peat J, Frazee C, Kearns G, Garg U (2016) Determination of menthol in plasma and urine by gas chromatography/mass
spectrometry (gc/ ms) 205-211.

Prabavathi N, Nilufer A, Krishnakumar V (2012) Molecular structure, vibrational, uv, nmr, hyperpolarizability, nbo and
homo-lumo analysis of pteridine2, 4-dione. Spectrochim. Acta Mol Biomol Spectrosc 99: 292-302.

Riachi LG, De Maria (2015) C.A.B. Peppermint antioxidants revisited. Food Chem 176: 72-81.

Rios-Estepa R, Turner GW, Lee JM, Croteau RB, Lange BM (2008) A systems biology approach identifies the biochemical
mechanisms regulating monoterpenoid essential oil composition in peppermint. Proc Natl Acad Sci USA 105: 2818-
2823.

Rita P, Animesh DK (2011) An updated overview on peppermint (mentha piperita I.). Int Res J Pharm 2: 1-10.

Rodrigues F, Dupret JM (2002) 3d model of human arylamine n-acetyltransferase 2: Structural basis of the slow acetylator
phenotype of the r64q variant and analysis of the active-site loop. Biochem. Biophys. Res. Commun 291: 116-123.

Rohloff J (1999) Monoterpene composition of essential oil from peppermint (menthaxpiperita I.) with regard to leaf position
using solid-phase microextraction and gas chromatography/mass spectrometry analysis. J Agri Food Chem 47: 3782-
3786.

Saeed S, Naim A, Tariq P (2006) In vitro antibacterial activity of peppermint. Pak J Bot 38: 869.

Saji N (2016)1-vinylcyclohex-3-enecarbaldehydeand4-vinylcyclohex1-ene carbaldehyde for use in flavour and oral care
composition. Google Patents.

Shaaban HA, Ghorab AH, Shibamoto T (2012) Bioactivity of essential oils and their volatile aroma components: Review. J
ESSENT OIL RES 24: 203-212.

Shah PP,MelloP(2004)Areviewofmedicinaluses andpharmacological effects of mentha piperita. Nat Prod Rad 3: 214-221.

Shaikh S, Yaacob HB, Rahim ZHA (2014) Prospective role in treatmentof major illnesses and potential benefits as a safe
insecticide andnatural food preservative of mint (mentha spp.): A review. Asian JBiomed Pharm 4: 1

Sun Z, Wang H, Wang J, Zhou L, Yang P (2014) Chemical composition and anti-inflammatory, cytotoxic and antioxidant
activities of essential oil from leaves of mentha piperita grown in china. PloS one 9: e114-767.

Tan XC, Chua KH, Ravishankar Ram M, Kuppusamy UR (2016) Monoterpenes: Novel insights into their biological effects
and roles on glucose uptake and lipid metabolism in 3t3-11 adipocytes. Food Chem 196: 242-250.

Turner GW, Gershenzon J, Croteau RB (2000) Development of peltate glandular trichomes of peppermint. Plant Physiol
124: 665- 680.

Umezu T, Sakata A, Ito H (2001) Ambulation-promoting effect of peppermint oil and identification of its active constituents.
Pharmacol. Biochem. Behav 69: 383-390.

Uribe E, Marin D, Veg Galvez A, Quispe-Fuentes I, Rodriguez A (2016) Assessment of vacuum-dried peppermint (mentha
piperita |.) as a source of natural antioxidants. Food Chem 190: 559-565.

Vennila P, Govindaraju M, Venkatesh G, Kamal C (2016) Molecular structure, vibrational spectral assignments (ft-ir and ft-
raman), nmr, nbo, homo-lumo and nlo properties of o-methoxybenzaldehyde based on dft calculations. J Mol Struct
1111: 151-156.

96




Shahzadi, 2022

Wang J, Li R, Tan J, Jiang ZT (2016) Chemical composition of essential oil of grapefruit mint (mentha suaveolensxpiperita)
from china. J Essent Oil Bear Plant 19: 1047-1050.

Wraith JM, Robinson DA, Jones SB, Long DS ( 2005) Spatially characterizing apparent electrical conductivity and water
content of surface soils with time domain reflectometry. Comput Electron Agric 46: 239-261.

Xiao J (2016) Report of the international symposium on phytochemicals in medicine and food. Food Chem 204: 497-498.

Yamaguchi K, Homma T, Nomi Y, Otsuka Y (2014) Characterisation of maillard reaction products derived from lekfd — a
pentapeptide found in B-lactoglobulin sequence, glycated with glucose — by tandem mass spectrometry, molecular
orbital calculations and gel filtration chromatography coupled with continuous photodiode array. Food Chem 145: 892-
902.

Yamaguchi K, Homma T, Nomi Y, Otsuka Y (2014) Characterisation of maillard reaction products derived from lekfd — a
pentapeptide found in B-lactoglobulin sequence, glycated with glucose — by tandem mass spectrometry, molecular
orbital calculations and gel filtration chromatography coupled with continuous photodiode array. Food Chem 145; 892-
902.

Yingying L, Haitao L, Xiaohua L, Lixia Z (2016) Diversity of tropical plant resources in yunnan province and its
conservation. J Landsc Res 8: 90-92.

Received: 21™ September 2022 Accepted: 30" December 2022

97




