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Abstract

Corn silk is the thread-like part of the maize plant which has been used for various purposes in traditional
medicines and home remedies. It is rich in several nutrients and bioactive compounds such as flavonoids,
phenolic acids, alkaloids, saponins that possess various health benefits. Corn silk is known to have anti-
diabetic, anti-cancerous, diuretic, anti-inflammatory and anti-microbial properties. Massive production of
corn leads to the bulk production of corn silk as well. However, this nutritionally dense compound is
usually regarded as waste. The utilization of corn silk in the production of various products is increasing
day by day. Valorization of corn silk is not only helping in managing agricultural waste but is also adding
up the nutritional and functional value of the products.
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1. Introduction

Corn silk (Stigma maydis) is the thread like part of the maize flower which is obtained as a by-
product of corn cultivation. Corn silk (CS) is usually known for its antioxidant capacity that
can prevent the oxidation process and it is being widely studied about its health-related
benefits (Rahman and Rosli, 2014) 2, It has several bioactive compounds such as steroids,
alkaloids, anthocyanins, saponins, carotenoids and phenolic compounds which have
cooperative effects on physical health (Limmatvapirat et al. 2020) 4. Some bioactive
compounds possess pharmacological activities because of their antioxidant and free radical
scavenging capacity. (Zili¢ et al. 2016) [“8l. Many countries have been using corn silk for the
treatment of numerous health diseases such as prostate disorders, kidney stones, obesity,
urinary infections and bedwetting. Corn silk has also proven to be successful in treating
conditions like diarrhea and stomach upsets, which are ascribed to be caused by the infection
from Staphylococcus aureus and Salmonella spp. (Emmanuel et al. 2016) 10,

CS contain flavonoids that are also responsible for their antimicrobial property because they
dislocate the cell membrane in a way that denature bacterial proteins (Abirami et al. 2021) M,
The presence of water-soluble pigment anthocyanin in colored corn not only exhibits higher
antioxidant activity but also is responsible for anti-inflammatory and anticarcinogenic effects
(Saikaew et al. 2018) U, The presence of phenolic compounds, alkaloids, polyphenols,
saponins and steroids in the silk possesses an antiseptic and antimicrobial nature against some
particular sets of microorganisms. Its antioxidant activities could inhibit persistent high-risk
human papillomavirus (HR-HPV) infection which plays a key role in the growth of cervical
cancer (Li et al. 2020) [l Many studies claim that the corn silk extract is beneficial in
decreasing hyperglycemia and its flavonoid extract significantly reduces the serum LDL-C,
triglycerides and total cholesterol levels. The ethanolic extract of corn silk has proven to
possess hypotensive effects and also act as a diuretic. Besides this, corn silk can increase the
levels of antioxidant enzymes and inhibit lipid peroxidation (Wang et al. 2017) [46],

However, corn silk is usually discarded as waste during the processing but it can be used for
the formulation of various products. This will not only increase the income of farmers but can
also add nutritional density and diversity to the diet of people (Singh et al. 2020) 9, For
example, it can be commercially used as a major ingredient for the production of value-added
products like corn silk tea, snacks, cosmetics and medicines (Sarepoua et al. 2015) 2, At
present, there are more than 1000 kinds of corn by-products that are being used in chemical,
fermentation, food and other industries (Jiao et al. 2022) 4],
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2. Production of corn silk: Corn is a starchy cereal plant that
is widely used as human food, biofuel and livestock feed
around the world. It is extensively grown in many countries
including the USA, China, Brazil and India. According to the
United States Department of Agriculture 2020, USA, China,
Argentina and Brazil account for 64.63% of total production
and a large fraction of it is consumed domestically (Wang et
al. 2021) %1, The processing of corn results in a production of
a high amount of cornsilk but a new and efficient method
should be opted for its valorization (Pashazadeh et al. 2021)
(281 1t has been reported in the literature that the communal
yield of different corn silk varieties lies between 123 to 283
kg per hectare. North America and Latin America hold the
first position in the production of corn silk followed by the
European countries. China is also progressing to become the
producer and consumer of corn silk extract (Singh et al. 2022)
136, 37, 381 - According to the Global Corn Silk Market Report
2022, higher corn production will lead to easy accessibility of
corn silk extract. Due to the growth of several diseases and
the increase in health awareness among consumers, there has
been an increase in the demand for health products and
dietary supplements which will lead to the growth of the
pharmaceutical industry in the future.

3. Nutritional Composition: Corn silk has numerous
biochemical nutrient compounds like proteins, carbohydrates,
vitamins, mineral salts, alkaloids, tannins, volatile chemicals,
steroids and flavonoids. It is also rich in B complex vitamins,
vitamin A, vitamin K and minerals like sodium and potassium
(Bhuvaneshwari and Sivakami, 2015) Bl However, the
nutritional composition of the silk varies with the genotype
and it is found that corn silks at the silking stage are far a
better source of phenolic compounds than those at the mature
stage (Zilic et al. 2016) 8. Several studies have been
conducted to determine the nutritional composition, mineral
content, flavonoid, polyphenolic content and antioxidant
activity of corn silk. It was found that the number of
flavonoids, anthocyanins and phenolic compounds was
comparatively good in association with their organic activities
(Limmatvapirat et al. 2020) 21, Mostly, the samples used for
the nutritional analysis were first dried. Drying reduces the
weight and moisture content of the sample and also it is one
of the most cost-effective methods of food preservation.
Drying of corn silk is purposely done because at high
temperatures the determination of natural antioxidants from
plant material is quite effective (Bhuvaneshwari and
Sivakami, 2015) Bl. Several studies used different methods for
sample preparation. According to Singh et al. 2022 [36 37. 381
the collected sample was firstly blanched at 100 °C for 60 s
followed by the tray drying at 50 °C for 4 h and according to
Thaiwong, 2020 3 the corn silk sample was directly dried at
40 °C, 50 °C and 60 °C in a hot air oven.

Nutritional analysis of corn silk powder conducted by Singh
et al. 2022 [36.37. 381 showed the amount of moisture content to
be 7.89+0.49 @/100 g and carbohydrate content to be
56.16+0.66 g/100 including high levels of pectin, glucan,
cellulose, hemicellulose, and lignin. The total fat content was
about 0.55% and fiber was around 14.82+0.84 ¢/100 g. The
amount of macro minerals like calcium (1338 pg/g),
magnesium (1169 ug/g), sodium (3654.21 pg/g), potassium
(1135.7 pg/g) were quite optimum and that of micro minerals
like manganese, iron, copper and zinc was found to be in the
range of 11.1 ug/g, 41.7 pg/g, 11.9 pg/g, and 83.7 pgl/g
respectively. Whereas, Rahman and Rosli, (2014) [
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compared the nutritional content between the mature and
immature silk and found that the moisture content in mature
silk (84.42%) was lower than that of immature silks (89.31%)
and the amount of carbohydrates of mature silk was slightly
higher than immature silks (27.80%). The lipid (1.27%) and
protein (12.96%) content of immature silks was higher than
that of immature silks which corresponds to 0.66% and
(8.95%) respectively. TDF of both mature (51.24 g/100g) and
immature corn (48.50 g/100g) was higher). Besides this,
Rahman and Rosli, (2014) ! determined the mineral content
using an atomic absorption spectrophotometer and found a
varied range of calcium (1087 pg/g), magnesium (1219 ug/g),
potassium (35671 pg/g), sodium (266 pg/g), copper (5.60
pg/g), iron (4.50 pg/g), manganese (35.5 pg/g) and zinc (46.3
Mg/g) in both mature and immature corn silks. An average
range of amount of nutrients present in the corn silk is shown
in Table 3.

It is reported that the corn silk extract shows the highest
scavenging activity which could neutralize about 78% of
DPPH free radical compound and this is assumed to be related
to the presence of high phenolic and flavonoid content in the
extract (Irawaty et al. 2018) 1%, In a study conducted by
Thaiwong, 2020 31, it was found that drying of CS at 40 °C
showed the highest values of total phenolic compounds
(39.51£1.89 ug GAE/mL) and drying it at 50 °C showed the
highest value of flavonoid content (517.54%£10.21 mg
CE/mL). In another study, Singh et al. 2022 [36.37. 381 found the
presence of total phenolic content to be 94.10+0.26 mg
GAE/g and that of flavonoid to be around 163.93+0.83 mg
QE/100 g. Therefore, the range of phenolic and flavonoid
content of dried CS lies between 80.8 to 117.1 ug GAE/g and
36.27 to 40.83 mg CE/g dw respectively.

Table 1: Nutritional composition of corn silk powder/100 g

Sr. No. Nutritional |[Amount in corn silk References

compound powder

1. Moisture 4-7%

2. Fat 0.5-1.2%

3. CHO 27-56%

4. Protein 12-15%

5. Fibre 14-51 g/100g

6. Calcium 1080-1338 ug/g | (Singh et al. 2022) 36

7. | Magnesium | 1169-1219 pg/g 87,38]

8. Sodium 266-3654 pg/g | (Rahman and Rosli,

9. | Potassium | 1135-35671 ug/g 2014) 291

10. Copper 5-11 ug/g (Bhuvaneshwari and

11. Iron 4-41 pgly Sivakami, 2015) F!

12. | Manganese 11-35 pg/g

13. Zinc 46 46-83 pg/g

4. Health benefits: Corn silk (CS) generally considered as a
waste material is beneficial for the human population as it
poses several health benefits due to the presence of several
digestible bioactive compounds in it (Mada and Saini, 2020)
[ Various chemical constituents discovered so far in these
stigmas have been found to form essential components of a
balanced diet required by human beings for prosperous well-
being (Zilic et al. 2016) 81, Being rich in flavonoids and
phenolic compounds, it acts as an excellent source of
antioxidants and thereby enhances the scavenging of harmful
free radicals formed as a result of different biological
processes (Vijitha & Saranya, 2017) 4. Studies by Chen et
al. in 2013 B! also evidenced the protective role of corn silk
against several chronic diseases related to kidney, skin, body
inflammation, arthritis and gout.
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Extracts of CS have also been found to help reduce the
deteriorating effects of diabetes, hypertension and high blood
pressure (Shi et al. 2019) 2, In addition to these, CS has also
been found to regulate cell death by modulation of different
signalling cascades thereby supporting the nervous system
(Somvat et al. 2018) 1, The risk of many fatal diseases such
as cancer, diabetes, asthma, heart failure, hypoglycemia,
obesity, etc. has been found to increase in the majority of the
human population due to unhealthy lifestyles and improper
intake of food products. Various preparations having CS
extracts in them in minimal quantities have been found to
minimize risk of these fatal diseases among human beings
(Hasanudin et al. 2012) 2. Moreover, CS powders are being
sprinkled on food as flavouring and garnishing agents
indirectly adding to its qualitative value. In children, the
problems related to urogenital tract, kidney & gallbladder
stones, prostate disorders, etc. have also been cured through
the intake of CS extracts in one or another form (Smorowska
etal. 2021) [0,

CS possesses anti-inflammatory, anti-pancreatic, anti-
microbial (anti-fungal, anti-viral, anti-bacterial), anti-fatigue
and anti-atherosclerosis along with anti-diabetic properties
(Tao et al. 2020) 4. In another study, corn silk extract is
found to possess protection against convulsions due to the
presence of flavonoids. Flavonoids are the secondary
metabolites that can modulate the GABAA-CL channel
complex in the central nervous system and thus act as
anticonvulsants (Okokon et al. 2018) [?1, The effect of corn
silk extract was studied in the hyperglycaemic mice and it
showed a positive effect in improving glycaemic metabolism
due to an increase of insulin and recovery of injured B-cells.
The study also showed depreciation in TC, TG and LDL-c
when the effects of flavonoids from corn silk were examined
on hyperglycaemic mice (Wang et al. 2017) [l
Scientifically, it has been examined that glycaemic
metabolism in corn silk has been improved because it inhibits
a-amylase activity and retard the digestion of starch as well as
restrain the increase of post-meal blood sugar (Mada and
Saini, 2020) [, Corn silk is also known to reduce high blood
pressure as it can regulate the electrolytes by releasing
potassium and sodium in the urine (Elbossaty, 2020) P,

5. Extraction techniques: Preparation of plant material for
extraction is one of the most important steps in research
because the abundance of the available compounds depends
on it. Preparatory steps include weighing, volume
measurement,  mixing, diluting, heating,  cooling,
fractionation, purification, and preservation. The sample
formation for the analysis includes several important steps
like pre-washing, drying or freeze-drying, and grinding
followed by extraction and qualitative and quantitative
analysis (Krakowska et al. 2022) 161,

One of the conventional extraction methods used is
maceration, in which the plant material is soaked in a solvent
at room temperature. Plant extracts are then collected from the
bottom of the vessel. Percolation is conducted by passing a
solvent through plant materials at a controlled rate. In heat
reflux extraction and Soxhlet extraction, bioactive compounds
can be extracted using the reflux technique (Chuo et al. 2020).
Besides these, the other modern techniques used for plant
material extraction involve ultrasound-assisted extraction
(UAE), microwave-assisted (MAE), supercritical fluid
extraction (SFE), or accelerated solvent extraction (ASE)
extraction. The UAE is based on the working principle of
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utilization of ultrasound waves at a frequency between 20-100
MHz. These waves accelerate the diffusion of solvents into
the plant material with the development of bubbles inside the
solvent (Ligor et al. 2018) 21, Whereas in MAE oscillating
electromagnetic fields of suitable frequency offer an instant
delivery of energy to the solvent because of the homogenous,
successive and efficient heating of the solid matrix and
solvent. This method is very fast and it has been used to
extract several nutraceuticals such as essential oil, lipids,
dietary supplements and others (Chaturvedi, 2018) 1,

Corn silk extract has been widely used to know its nutritional
composition and to determine the presence of bioactive
compounds. Several methods have been used to prepare the
corn silk extract and studies have shown that the methanolic
extract gives the highest extraction of phytochemicals than the
ethanolic extract (Dardouk et al. 2019) 81, According to Singh
et al. 2022 [36.37. 31 the corn silk extraction was prepared by
using 80% (v/v) ethanol and distilled water. Firstly, the
sample was weighed and macerated with 80% ethanol at a
low temperature (0 °C) and then it was centrifuged at 8000
rpm for 15 min. In another study, the CS extract was prepared
by dissolving it in 200ml of 100% methanol (MeOH)
followed by pulverization (Oyabambi et al. 2021) 7,
According to Krusong et al. 2020 7], baby corn silks were
dried at 45-50 °C and then its extract was prepared by adding
5 g of sample in 100 mL of distilled water followed by
heating at 95 °C for 5 min. After that, the extract was filtered
and reconstituted with 5 mL distilled water. Ethanol-based
corn silk extract that was used to determine the phytochemical
properties and antimicrobial activities proved to be best in
exhibiting maximum antimicrobial activity against G-ve
bacteria and G+ve (Morshed and Islam, 2015) (241,

6. Utilisation and application: CS can be utilized in vast
sectors of marketing industries whether it be food, fodder,
pharmaceutical, cosmetics etc. owing to its highly versatile
nutritional composition. Dermatologists tested CS extract on
Melan-A cells and it decreased melanin production by 37.2%
therefore, CS powder is being added to skin products and
cosmetics which can help to purify the skin, minimize the size
of pores and can act as a brightener and highlighter (Dardouk
et al. 2019) [¢], Besides this, some studies have found that the
cornsilk ethyl acetate extract holds a higher SPF value than its
methanol extract. The presence of phenolic compounds and
high antioxidant content in corn silk makes it suitable to be
used as a natural sunscreen because of its photoprotective
nature (Laeliocattleya, 2019) @8 Silver nanoparticles
biosynthesized in an aqueous medium of corn silk extract can
prevent bacterial infection because they exhibit antibacterial
activity against several bacterial strains. Also, the
nanocomposites of corn silk extract promote high bone
differentiation which can be used for bone tissue regeneration
(Makvandi et al. 2020) 23, Nanocomposites made from corn
silk extract is used for the efficient degradation of chemically
and biologically resistant dyes in a short time (Khodaei and
Dehghan, 2019) %1, Corn silk water extract has an inhibitive
property against the corrosion of mild steel. It acts as an
effective inhibitor due to the hetero atoms N, O, and S present
in its phytochemical composition (Orubite and Ngobiri, 2017)
[26]

Further, the polysaccharide extracts of CS have been used for
the development of medications for the treatment and
prevention of cancers. Hence, the application of CS extract
for the treatment of various diseases and disorders is
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increasing appreciably (Saheed et al. 2015) 9. Corn silk
powder when used in meatballs, improved its nutritional
values due to the presence of higher ash and fiber content in
it. It also increased the juiciness and shrinkage of meatballs
but the cooking yield was decreased because of the loss in
moisture and fat content during cooking processes (Aukkanit
et al. 2015) . Corn silk is rich in fiber and has a higher
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bioavailability as compared to corn. CS powder when used for
making traditional Indian snack Laddu, not only improved the
fiber and energy content but also, increased the nutritive value
and added value to the product (Singh and Raghuvanshi,
2021) 3, Some of the common corn silk products and their
potential utility and applications are shown in Table 6.

Table 2: Utilisation and applications of corn silk

Elg Name of CS product Potential utility Reference
1. Corn beef patties High cooking yield, protein value & reduction in fat content. Aukkanit et al. 2015 2
2. CStea Prevention of hypertension & high blood pressure. Shi et al. 2019 [33
3. CS decoction Sprayed over plants for resistance against insects. Hajinasiri et al. 2016 [*9]
4. CS face powder Added in face masks for detoxification & beautification. Dardouk et al. 2019 [8]
5. CS gel As skin brightener & minimization of skin pores Dardouk et al. 2019 8]
6. | Ethyl acetate CS extract Protection of skin from UV-A & B radiations i.e potent sunscreen. Laeliocattleya, 2019 [18]
7. CS aqueous extract Inhibition of corrosion of mild steel in hydrochloric acid Orubite and Ngobiri, 2017 [2°]
8. CS laddu Nutritious & inexpensive snack rich in fibres Singh and Raghuvanshi, 2021 [3%
9 CS extract Synthesis of gold nanopqrtlcles _for removal of dye pollutants from Khodaei and Dehghan, 2019 15
industrial wastes.
10. | CS-Ag nanoparticles Anti-bacterial & bone regeneration Makvandi et al. 2020 23]
7. Conclusion extraction methods of active compounds from plants.

It can be stated that corn silk is a valuable agricultural
ingredient that is found to be rich in several nutrients and
bioactive compounds. However, its underutilization is a major
concern and many researchers are undergoing to put this
valuable ingredient into use. Many scientists have discovered
that it is a rich source of antioxidant and possess several
health benefits. Different extraction methods have been used
to understand its physiological properties such as anti-
diuretic, anti-diabetes, anti-cancerous, antimicrobial and
others. Several products have been already manufactured but
their commercial application is still lacking. Utilization and of
corn silk will not only add to the commercial value but will
also increase the valorization of the agricultural produce that
is generally discarded as a waste. Hence, more comprehensive
research is required to put this valuable ingredient into
application.

8. References

1. Abirami S, Priyalakshmi M, Soundariya A, Samrot AV,
Saigeetha S, Emilin RR. Antimicrobial activity,
antiproliferative activity, amylase inhibitory activity and
phytochemical analysis of ethanol extract of corn (Zea
mays L.) silk. Current Research in Green and Sustainable
Chemistry. 2021;4:100089.

2. Aukkanit N, Kemngoen T, Ponharn N. Utilization of
Corn Silk in Low Fat Meatballs and Its Characteristics.
Procedia-Social and Behavioural Sciences.
2015;197:1403-1410. DOI: 10.1016/j.sbspro.2015.07.086

3. Bhuvaneshwari K, Sivakami S. Analysis of nutrients and
phytochemicals content in corn silk (Zea mays).
International Journal of Science and Research; c2015. p.
79-81.

4. Chaturvedi AK. Extraction of neutraceuticals from plants
by microwave assisted extraction. Systematic Reviews in
Pharmacy. 2018;9(1):31-35.

5. Chen S, Chen H, Tian J, Wang Y, Xing L, Wang J.
Chemical modification, antioxidant and a-amylase
inhibitory activities of corn silk polysaccharides.
Carbohydrate Polymers. 2013;98(1):428-437.

6. Chuo SC, Nasir HM, Mohd-Setapar SH, Mohamed SF,
Ahmad A, Wani WA, Alarifi A. A Glimpse into the

Critical Reviews in Analytical Chemistry; c2020. p. 1-30.

7. Corn production share worldwide by country, 2019/20 |
Statista; c2022. Retrieved 19 March 2022, from:
https://www.statista.com/statistics/254294/distribution-
of-global-corn-production-by-country-2012/

8. Dardouk F, Arandi H, Makharzeh M. Extraction of Corn
silk and its applications in healing and cosmetics’; c2019.

9. Elbossaty WF. Medical Healthy Care of Stigma maydis:
Pharmacological Review; c2020.

10. Emmanuel SA, Olajide O, Abubakar S, Akiode SO,
Etuk-Udo G. Chemical evaluation, free radical
scavenging activities and antimicrobial evaluation of the
methanolic extracts of corn silk (Zea mays). Journal of
advances in Medical and Pharmaceutical Sciences.
2016;9(4):1-8.

11. Global Corn Silk Market Report and Forecast 2022-2027;
2022. Retrieved 3 May 2022, from:
https://www.expertmarketresearch.com/reports/corn-silk-
market

12. Hasanudin K, Hashim P, Mustafa, S. Corn silk (Stigma
maydis) in healthcare: A  phytochemical and
pharmacological review. Molecules. 2012;17(8):9697-
9715.

13. lIrawaty W, Ayucitra A, Indraswati N. Radical scavenging
activity of various extracts and varieties of corn
silk. ARPN J. Eng. Appl. Sci. 2018;13:10-16.

14. Jiao Y, Chen HD, Han H, Chang Y. Development and
Utilization of Corn Processing by-Products: A Review.
Foods. 2022;11(22):3709.

15. Khodaei MM, Dehghan M. A green and cost-effective
approach for the production of gold nanoparticles using
corn silk extract: A recoverable catalyst for Suzuki-
Miyaura reaction and adsorbent for removing of dye
pollutants. Polyhedron. 2019;162:219-231.

16. Krakowska-Sieprawska A, Kietbasa A, Rafinska K, Ligor
M, Buszewski B. Modern Methods of Pre-Treatment of
Plant Material for the Extraction of Bioactive
Compounds. Molecules. 2022;27(3):730.

17. Krusong W, Sriphochanart W, Suwapanich R,
Mekkerdchoo O, Sriprom P, Wipatanawin A, Massa S.
Healthy dried baby corn silk vinegar production and

~1058 ™~


https://www.thepharmajournal.com/

The Pharma Innovation Journal

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

determination of its main organic volatiles containing
antimicrobial activity. Lwt. 2020;117:108620.
Laeliocattleya RA. The potential of methanol and ethyl
acetate extracts of corn silk (Zea mays L.) as sunscreen.
In AIP Conference Proceedings (Vol. 2099, No. 1, p.
020012). AIP Publishing LLC; c2019 April.

Li Y, Hu Z, Wang X, Wu M, Zhou H, Zhang Y.
Characterization of a polysaccharide with antioxidant and
anti-cervical cancer potentials from the corn silk
cultivated in Jilin province. International Journal of
Biological Macromolecules. 2020;155:1105-1113.

Ligor M, Ratiu 1A, Kietbasa A, Al-Suod H, Buszewski B.
Extraction approaches used for the determination of
biologically active compounds (cyclitols, polyphenols
and saponins) isolated from plant  material.
Electrophoresis. 2018;39(15):1860-1874.

Limmatvapirat C, Nateesathittarn C, Dechasathian K,
Moohummad T, Chinajitphan P, Limmatvapirat S.
Phytochemical  analysis of baby corn  silk
extracts. Journal of Ayurveda and Integrative Medicine.
2020;11(3):344-351.

Mada SB, Sani L, Chechet GD. Corn silk from waste
material to potential therapeutic agent: A mini
review. Fuw Trend Sci Tech J. 2020;5:816-820.
Makvandi P, Ali GW, Della Sala, F Abdel-Fattah WI,
Borzacchiello A. Hyaluronic acid/corn silk extract based
injectable Nanocomposites: A biomimetic antibacterial
scaffold for bone tissue regeneration. Materials Science
and Engineering: C. 2020;107:110195.

Morshed S, Islam SM. Antimicrobial activity and
phytochemical properties of corn (Zea mays L.) silk.
SKUAST Journal of Research. 2015;17(1):8-14.

Okokon JE, Davies K, Nyong EE, Udoh AE.
Anticonvulsant activity of corn silk (Stigma maydis).
Journal of Basic Pharmacology and Toxicology.
2018;2(2):6-10.

Okorosaye-Orubite K, Ngobiri NC. Corn silk as
corrosion inhibitor for mild steel in 0.1 M HCI medium.
IOSR Journal of Applied Chemistry. 2017;10(3):51-60.
Oyabambi AO, Michael OS, Imam-Fulani AOQO,
Babatunde SS, Oni KT, Sanni DO. Corn silk (Stigma
maydis) aqueous extract attenuates high-salt induced
glucose dysregulation and cardiac dyslipidemia:
Involvement of phosphoinositide 3-kinase activities.
Journal of African Association of Physiological Sciences.
2021;9(2):105-112.

Pashazadeh H, Zannou O, Ghellam M, Koca I, Galanakis
CM, Aldawoud T. Optimization and Encapsulation of
Phenolic Compounds Extracted from Maize Waste by
Freeze-Drying, Spray-Drying, and Microwave-Drying
Using Maltodextrin. Foods. 2021;10(6):1396.

Rahman NA, Rosli WIW. Nutritional compositions and
antioxidative capacity of the silk obtained from immature
and mature corn. Journal of King Saud University-
Science. 2014;26(2):119-127.

Saheed S, Oladipipo AE, Abdulazeez AA, Olarewaju SA,
Ismaila NO, Emmanuel 1A, Aisha AY. Toxicological
evaluations of Stigma maydis (corn silk) aqueous extract
on hematological and lipid parameters in Wistar rats.
Toxicology Reports. 2015;2:638-644.

Saikaew K, Lertrat K, Ketthaisong D, Meenune M,
Tangwongchai R. Influence of variety and maturity on
bioactive compounds and antioxidant activity of purple
waxy corn (Zea mays L. var. ceratina). International Food

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47,

~1059 ™~

https://www.thepharmajournal.com

Research Journal. 2018;25(5):1985-1995.

Sarepoua E, Tangwongchai R, Suriharn B, Lertrat K.
Influence of variety and harvest maturity on
phytochemical content in corn silk. Food Chemistry.
2015;169:424-429.

Shi S, Li S, Li W, Xu H. Corn silk tea for hypertension:
A systematic review and meta-analysis of randomized
controlled trials. Evidence-Based Complementary and
Alternative Medicine; c2019.

Singh A, Raghuvanshi RS. Development and evaluation
of Value-Added fiber rich Laddoo supplemented with
processed corn silk; c2021.

Singh A, Raghuvanshi RS, Bhatnagar A. Herbal tea
formulation using different flavoured herbs with dried
corn silk powder and its sensory and phytochemical
analysis. Systems Microbiology and Bio manufacturing.
2021;1(3):336-343.

Singh J, Inbaraj BS, Kaur S, Rasane P, Nanda V.
Phytochemical Analysis and Characterization of Corn
Silk (Zea mays, G5417). Agronomy. 2022;12(4):777.
Singh J, Rasane P, Kaur S, Nanda V. Comparative
analysis of antioxidant potential and techno-functional
properties of selected corn silk varieties at different
developmental stages. Journal of Food Measurement and
Characterization; c2022. p. 1-14.

Singh J, Rasane P, Nanda V, Kaur S. Bioactive
compounds of corn silk and their role in management of
glycaemic response. Journal of Food Science and
Technology; c2022. p. 1-16.

Singh J, Sharma B, Madaan M, Sharma P, Kaur T, Kaur
N, Rasane P. Chia seed-based nutri bar: Optimization,
analysis and shelf life. Current Science.
2020;118(9):1394-1400.

Smorowska AJ, Zotierczyk AK, Nawirska-Olszanska A,
Sowinski J, Szumny A. Nutritional properties and in vitro
antidiabetic activities of blue and yellow corn extracts: A
comparative study. Journal of Food Quality; c2021. p. 1-
10.

Somavat P, Kumar D, Singh V. Techno-economic
feasibility analysis of blue and purple corn processing for
anthocyanin extraction and ethanol production using
modified dry grind process. Industrial crops and products.
2018;115:78-87.

Tao H, Chen X, Du Z, Ding K. Corn silk crude
polysaccharide exerts anti-pancreatic cancer activity by
blocking the EGFR/PISK/AKT/CREB signalling
pathway. Food & Function. 2020;11(8):6961-6970.
Thaiwong N. Drying temperature of corn silk tea:
physical properties, total phenolic content, antioxidant
activity and flavonoid content. Food and Applied
Bioscience Journal. 2020;8(3):38-48.

Vijitha TP, Saranya D. Corn Silk-A medicinal boon.
Intern. J. Chem. Tech. Research. 2017;10(10):129-137.
Wang J, Hu X. Research on corn production efficiency
and influencing factors of typical farms: Based on data
from 12 corn-producing countries from 2012 to 2019.
PLoS ONE. 2021;16(7):e0254423.

Wang B, Xiao T, Ruan J, Liu W. Beneficial effects of
corn silk on metabolic syndrome. Current Pharmaceutical
Design. 2017;23(34):5097-5103.

WI WR, Nurhanan AR. Dehydrated Maydis stigma
enhances nutritional and ant oxidative capacities of butter
cookies.  Advances in  Environmental Biology.
2015;9(27):192-198.


https://www.thepharmajournal.com/

The Pharma Innovation Journal https://www.thepharmajournal.com

48. Zili¢ S, Jankovi¢ M, Basié¢ Z, Vanéetovi¢ J, Maksimovié¢
V. Antioxidant activity, phenolic profile, chlorophyll and
mineral matter content of corn silk (Zea mays L):
Comparison with medicinal herbs. Journal of Cereal
Science. 2016;69:363-370.

DOI: 10.1016/j.jcs.2016.05.003.

49. Rezayati S, Sheikholeslami-Farahani F, Hossaini Z,
Hajinasiri R, Afshari Sharif Abad S. Regioselctive
thiocyanation of aromatic and heteroaromatic compounds
using a novel bronsted acidic ionic liquid. Combinatorial
Chemistry & High Throughput Screening. 2016 Nov
1;19(9):720-727.

~1060 ™~


https://www.thepharmajournal.com/

