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Abstract— Corn silk is a part of the corn plant that is still considered to be waste from corn processing; however, corn silk is actually
known to have the potential to be developed as functional food ingredients and/or nutraceuticals. The potential applications of corn
silk are closely related to its chemical composition and the action mechanisms of its bioactive compounds, which have beneficial
effects on human health, such as flavonoids and phenolics. This study aimed to investigate the chemical and phytochemical
characteristics of local corn silk powder of three different varieties, i.e. Bisma, Arjuna, and Srikandi Putih. Phytochemical and
proximate analyses were conducted on each sample of corn silk powder. The total phenolic content was examined using the Folin-
Ciocalteau method, while the beta sitosterol was analysed by gas chromatography and the antioxidant activity of the extract was
evaluated using the DPPH (2,2-diphenyl-1-picrylhydrazyl) method. The results show that all samples had different amounts for their
moisture, ash, protein, fat and carbohydrate contents from the proximate analyses. The Bisma variety of corn silk powder reveals the
highest fat and protein contents, which are 0.30%+0.02 and 17.70 +0.47, respectively. Furthermore, the highest total phenolics, total
flavonoids, beta-sitosterol contents and antioxidant activity for the corn silk powder are also demonstrated by Bisma; i.e.
8262.93+178.59ug gallic acid equivalent (GAE)/g for total phenolics, 236.03+8.3hg gallic acid equivalent (GAE)/g for total
flavonoids, 1343.93+78.44ppm for beta-sitosterol and 73%=+1.09 for antioxidant activity. Thus, it may be suggested that among the
three local varieties of corn silk, a corn silk powder from the Bisma variety could be developed as a source of bioactive compounds
and nutrients to convert corn silk from being waste into value-added corn products.
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material for the food industry. Corn and its parts are used in
I. INTRODUCTION a variety of foods, agriculture (feed stuffs) and applications
| in health [3];[4]. Immature corn (harvested after 60 days)

Corn is one of the plants most widely grown as cerea : : . i
\ P Maety grow contains protein (25.60 %), dietary fibre (30.40 %), fat

throughout the world, and ranks third after wheat and rice ‘
[1]. Maize production in Indonesia amounted to 19.01 (3.67 %), ash (3.74 %) and the total content of sugar is 10.1

million tonnes (in 2014), and increased to 20.67 million 9/100g [5]. Immature maize contains 5.4 mg/100g of

tonnes (in 2015) [2]. Production amounted to 8.73% and theascorbic acid, amino acid (0.1 g/g of methionine, 2.8 g/g

estimated percentage of corn silk is about 10%. This amountjSOIeUCine and 0.7 g/g leucine) and some minerals Ca, Mg

is quite large and it could potentially be used as a rawand P_(95 m/100g, 345 m9’1°99 and .898'6 mg/100g,
respectively). One part of the corn is corn silk [6].
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Corn silk is a set stigma hair that is soft and smooth, anddried product. Drying is one important aspect in food
looks like a thread or yellowish hair. Corn silk comes from processing and is a common technique used in food
the female flowers of the corn crop. At first, the hair colour preservation to produce [28];[29]. The drying method most
of the corn is usually light green, and then will turn red, commonly used in the food industry is the conventional
yellow, or brown depending on the variety. The function of oven-drying method using hot air [30], which works by
the corn silk is to capture pollen for pollination. Corn silk evaporating water from the material [28].
hair length can reach 30 cm or more. Until now, corn silk
has not been used by the community to the fullest extent [I. MATERIAL AND METHOD
possible, but is known to have the potential to be developed _
into a functional food, which is expected to reduce the risk A Materials
factors for hypercholesterolemia. Corn silk contains  Local varieties of corn silk were used in this stBisma,
secondary metabolites such as flavonoids, saponins, tanninsArjuna and Srikandi Putih) that were +80-90 days of age,
phlobatannin, phenols, alcohols, terpenoids, glycosides,each of which has different characteristics, and were
proteins, carbohydrates, fibre, B vitamins, vitamin C, obtained from Lawangan, Lempuyang Village, Candiroto
vitamin K, Zn, Be, Ca, Mg, and P, and steroids such as District, Temanggung Regency.
stigmasterol, alkaloids, saponins, tannins, anthocyanins, The chemicals that were used to test the proximate
protokatekin, vanillic acid, derivatives hasperidin, and obtained in the Laboratory of Chemistry and Food
quercetin [7];[8];[9], maysin, B-carotene, beta-sitosterol, Biochemistry, Faculty of Agricultural Technology,
geraniol, hordenin, limonene, menthol and viteskin [10]. Semarang University and to test the phytochemicals include
Corn silk contains water (9.65 %), protein (17.60 %), fat acetate buffer 0.1 M (pH 5.5) (a mixture of Na-acetate and
(12.29 %), ash (3.91 %), and crude fibre (40.00 %) [11]. In acetic acid), methanol DPPH 3 mM methanol, 95 % ethanol,
addition, corn silk is a source of bioactive compounds, distilled water, reagent Folin-Ciocalteagallic acid, and
especially flavonoids [12]. The nutrient content and N&CO; 5 %. All of reagents used were in analytical grade.
functional characteristics corn silk possesses means it hasB _
the potential to be used as a functional food ingredient 5 EduiPment
[8].The studies that have led to the use of corn silk for health The equipment used for proximate test purposes include a
benefits have been widely published, the conditions, amongSanyo drying oven OvenMov-112 (to analyse the moisture
others, that corn silk may provide a benefit for are content)Kjeldahl (to analyse the protein content), Soxhlet
hypercholesterolemia [13];[14];[15];[16], hyperthyroidism and thimble (for the fat content analysis), a furnace (for the
[17], renal conditions [18];[19], hypertension, tumours, ash content analysis), and equipment glasses. Essential
hypoglycaemia, hepatitis, cystitis, gout, kidney stones, eéquipment to analyse the total phenols, total flavonoids,
diabetes, nephritis and prostate [20]. beta-sitosterol and analyse the antioxidant activity were the

Corn silk is known to contain mainly flavonoids and UV- VIS Spectronic 20, a centrifuge, a vortex, beakers, test
phenolic-rich, high-antioxidant compounds in different tubes, cuvettes, Mohr pipettes and a gas chromatograph of
amounts and proportions depending on the variety of maizebrand Shimadzu QP 5000 (GCMS).

[21];[22];[23];[24]. The variety and growing conditions .
affect the antioxidant components due to the different c SampIePrepz?lratlon o
responses of plants to the environment [25]. There is a very Fresh comn silk, as much as 3g, was washed with distilled
significant difference in the total phenolic content, and the water, dried in an oven at 60°C for 24h [31] until the final
total flavonoid, anthocyanin and antioxidant activity in corn Moisture content was £01%, ground into a powder using a
silk in Thailand [26]. The content for phenols, flavonoids, grinder, vacuum packed and stored at below -20°C until the
anthocyanins and antioxidant activity varying among the analysis was performed.

varieties in Thailand was reported by [23], while in Malaysia
it was reported by [27] that both immature and mature corn ) )
silk is considered to be a source of nutrition and has a good Proximate analysis was conducted on water con tent and
antioxidant capacity. Immature corn silk has a higher content@Sh using the drying (oven) method [32], on the protein
of polyphenols and flavonoids (p<0.05) than the mature corn€ontent using the Micro-Kjeldahl method [32], on the fat
silk [27]. The corn varieties that exist in Indonesian are very content using Soxhlet extractor [32], on the ratio of
diverse both in terms of location and provides a variety of Carbohydrates using carbohydrate by difference [32], and on
different hair lengths. So far, the studies on corn silk are the phytochemicals of corn silk to determine total phenols
dominated by studies on the utilization of corn silk for health [33], flavonoids [22], beta-sitosterol [34] and antioxidant

purposes. Through the three local varieties of corn silk activity [33].
(Bisma, Arjuna and Srikandi Putih) there is potential that has g 1o Experimental Design

not been disclosed, including, among others, the chemical . .
The experimental design used was the complete random

and phytochemical characteristics. Increasing the value | ' ; ) . :
added from corn silk can be done by processing the corn S”kdes_lgn (_CRD_) for one _factor (B'S”.‘a’ Arjuna and Srikand
Putih) with six replications. Data is expressed as mean *

into powder. o ) e
Processing corn silk into powder can cause changes in the'~3tandard deviation (SD). The acquired data was statistically

chemical characteristics of corn silk powder. The magnitude 21@lysed using analysis of variance (ANOVA) with a

of this change depends on the drying method used tosignificanc:e level of 95%, and analysed to determine if there

optimize the drying process and maintain the quality of the 'S in_ﬂuence between continued treatments usingtinaan
p ying p quality multiple range test (DMRT) at the 5% level.

D. Analysis
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I1l. RESULT AND DISCUSSION Figure 1 illustrates that, visually, the Bisma varietyden
i i to have a dark brown hair colour, while the Arjuna variety
A. Analysis of Raw Materials has a brown-and-white colour and the Srikandi Putih variety
The analysis conducted on the raw materials includedis a light brown colour. Th@bservation on the degree of
water, protein, ash and carbohydrate content, as well as theolour with a parameter variation value for brightness L has
phytochemicals, as shown in Table 1. a value ranging between 8.42%-17.80%, this confirms the
Overall, the values of water, ash, protein, fat, corn silk has different levels of colour intensity. The Bisma
carbohydrates and phytochemicals in the fresh corn silkvariety has a dark brown colour. The hair colour density
varied as detailed in Table 1. The Bisma variety of fresh level in corn is believed to influence the content of phenolic
corn silk shows the highest levels of protein (0.45 %) and fat compounds and flavonoids in corn silk. Flavonoids and their
(22.29 %). For the Bisma variety, the content of total derivatives are compounds that can provide colour to the
phenols, total flavonoids, beta sitosterol and antioxidant corn silk; furthermore, it is well known that phenolics are
activity are 9346.22ug/g, 301.59ug/g, 178.37 ppm and rich in antioxidants, but the highest amounts and propation
83.57%, respectively, with this giving the highest level of differ depending on the variety of maize [21];[22];[23];[24].
antioxidant activity. These differences are allegedly due to For Bisma the corn silk length is 427 cm, for Arjuna it is
differences in the variety, growing conditions, tegel of 13-23 cm and for Srikandi Putih the corn silk length-10

maturity at harvest and storage conditions aftarvest, 21cm. Differences iolour and length corn silk are thought
which can affect the components of a material. to be caused by differences in genetics and environment.
TABLE I.

C. Proximate Content

Table 2 shows that the three varieties of corn silk tkste
have different levels of the chemical components. The
moisture, ash, protein, fat and carbohydrate content are

THE RESULTSOF THE PROXIMATE ANALIYSIS OF THREELOCAL CORN SILK

L ocal Varieties

Components Bisma Arjuna Srikandi significantly different (p<0.05) among the three varieties of
Putih . . . ; .
corn silk. The Bisma variety has the highest levels of protein
Water (% db) 6137%)11 112-201 226%4*: (17.70%=0.47) and fat (0.30%z*0.02). Plants that have
oo it S a8t different genetic characteristics will have different
Abu (% db) 010G 088 012 adaptations to the environment. This will also lead to
. 0.45+ 0.25+ 034+ differences in the rate and metabolic products are created.
Fat (% db) 0.04 0.03 0.04 Therefore, the factors that are suspected to contribute to the
Protein (% db) | 22:29% 15.38+ 18.90+ differences in the chemical composition of the corn silk are
1.0F 1.08° 1.34 ; ; ; e i .
pS— i 647 Py e genetic traits, different varieties, growing conditions, the
arbohydrates (%| 6.47+ .68+ 75+ ; ; i
ab) ) a% e 308 level of maturity at harvest time, storage conditions after

harvest and the production proces3he chemical
Total phenolsyg 9346.22+ 8088.05+ 4813+

GAE/Q) 2037 1F 16019 286.52 composition of corn silk varies dependllng phle variety and
Total flavonoids | 301.59+ 240.94+ 194.73+ growing conditions that affect the antioxidant components
(ng GAE/g) 9.87 13.50 14.8F due to the different responses of plants to the environment
Beta-sitosterol 1783.37+ | 1327.95% 963.86+ [25]. Variations in composition are influenced by several
(ppm) 57.7C 54.80 198.39 . : . . .
— factors, such as differences in varieties, the climate where it
Antioxidant 83.57+ 65.49+ 53.03+ . >
Activity (%) 136 259 2 50 grows, soil fertility, the care of the plant and the treatment

method [35].The chemical composition of corn grain, such
db:dry base. The figures followed by different superscript letters in  as proteins, lipids and starches, is more influenced by genetic
the same line are significantly different (p<0,05) traits [36]. Plants that have different genetic characteristics

B. Colour and Length of the Corn Silk will have differept adaptatio_ns to the environment. This wiII_

lead also to differences in the rate and the metabolic

An analysiswas performed of the colour of the three .
varieties ofycorn silkpwhich included visual observation and produpts that are created. Faqtors that aIIe_gedIy contribute to
’ the differences in the chemical composition of the corn

observat!on using spectrophotometer equipment. The Vlsualstarch are genetic traits. There are differences in the genes
observation reveals that the colours and lengths of the cor

. . S R hcross the varieties, each of which has a diverse character.
silk are different. Each variety is shown in Figure 1. The environment plays a role in the context of the actual
appearance of the characteristics contained in the gene. The
appearance of a gene is still unstable because they are
influenced by environmental factors, so often similar plants
are found with different characteristics. Each variety shows
growth, and the results vary as a result of genetic and
environmental influences, of which the genetic influence is
the influence of the descendants of the strain properties,
while the influence of the environment is the effect caused
Fig 1. Three varieties of comn silk by the habitat and environmental conditions [37].

The three local varieties of corn silk powder (Bisma,
Arjuna and Srikandi Putih) are dried at 60°C for 24h [31]

Srikandi Putih

Arjuna
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and have a water content ranging from-84.7%. This is in (GAE)/g. Once powdered, the total phenol content of corn
contrast to what is reported [27], which is that the corn silk silk is 8262.93+178.591g gallic acid equivalent (GAE)/g.
at different stages of maturity, dried at GSfor 48 hours, The corn silk was dried using different methods
has a water content of 3.90%, a fat content of 0.66%, a(microwave, sun andshadow) with the total phenol content
protein content of 8.95%, an ash content of 5.51%, a level offor each being 1.20 mg/g, 0.85 mg/g and 1.33 mg/g,
carbohydrate of 29.74% and has an amount of 51.24% ofrespectively [44]. Drying in the sun makes food lose
crude fibre. The water content of the three local varieties of vitamins when compared to drying usiagn and shadow.
corn silk powder is higher than for pare pericarp seed (5 The differences between the phenol content of the extract
13.4%) at the different stages of maturity, whichrevdried derived from fresh and dry samples are due to the drying
at 40C for 24h [38], and higher than for the powdered process [45]. A phenolic compound is easily oxidized and
mango bark [39]. The differences are due to the sensitive to heat treatment, so that using the process of
accumulation of hydrocarbons at a stage of maturity thatdrying in the sun can reduce the total content of phenolic
affect lipid composition [27]. The protein content at the compounds. The optimum temperature used for drying to
different maturity levels is probably influenced by the obtain the maximum level of total phenols was@af the
function and biosynthesis of amino acids that occur during drying done at a higher temperature thanCéGfter 4
the development process. The protein content of the localminutes, then the phenols will be damaged and the levels
varieties of corn silk powder is higher than for some tend to decline [46]. There is a relationship between the
vegetables (4%) [40], and for under-utilized crops such as temperature and the total content of phenolic compounds,
mango skin (3.6%) and legumes [41]. Amino acids are with the phenolic compounds’ content decreasing with an
actively metabolized in the immature cob in the early stagesincreasing temperature [47]. This is due to the
of hair emergence to regulate the growth of seedlings [42].decomposition of the phenolic compounds. The content of
This is different to what is reported by [43], which is that phenolic compounds is very sensitive, unstable and highly
powdered corn silk has a water content of 9.06g/100g, a fatsusceptible to degradation [48]. The main things causing
content of 0.91g/100g, an ash content of 4.60%, a proteindegradation are the temperature, oxygen level and light.
content of 17.94g/100g and a carbohydrate content ofHeating with an increased drying temperature will cause
51.37g/100g. damage to most of the phenolic compounds [49]. The
processing method also affects the level of total phenols.

TABLE Il. H H H H H H H
THE RESULTSOR THE PROXIMATE ANALYSIS OF THREE LOCAL There will be a decrease in phenolic acids with increasing
temperature [50].

CORNSILK POWDERS

Local Varieties
Components | pisna Arjuna ﬁ[j"t‘iﬁ”d' TABLE Ill.
PHYTOCHEMICAL ANALYSIS OF THREE LOCAL CORN SILK POWDERS
Water (% db) 115;4; 14.66+ 8.09+ —
0.4 0.46° 0.35" Local Varieties
3.29+ 2.66+ 3.33+ Components Bisma Arjuna Srikandi
Abu (% db) 014 0.30° 017 ) butih
0.30+ 0.13+ 0.21+ Total phenols 8262.93+ | 6331.15+ | 3367.10%
fat (% db p g
(% db) 0.0Z 0.01" 0.0 GAE/g) 178.59 185.08 210.69'
Protein (% db) | L7-70% 12.89+0.79 | 1487% Total flavonoids | 236.03+ 178.33% 136.36+
047 0.28 (ug GAE/g) 8.37 7.95 12.83
Carbohydrates | 67.13+ 69.54+ 73.53% Beta-sitosterol 1343.93+ | 1047+ 818.54+
(% db) 072 0.85° 039 (ppm) 7.44 41.40 28.60°
db:dry base. The figures followed by different superscript letters in Antioxidant 73+ 57.42 + 44.19 +
the same line are significantly different (p<0,05) activity (%) 1.09 ol 1.95%
. db:dry base. The figures followed by different superscript letters
D. Phytochemical Content of Corn Sk Powder in the same line are significantly different (p<0,05)
1) Total Phenols
Table 3 reveals that there are differences in thal to 10000 826293+
phenolic content of corn silk powder across the three _ Joo 178.55¢
varieties of local corn silk tested (p<0.05). The highest total ) 8000 633115+
. . . . . . b
phenol content is contained in the Bisma variety of corn silk G 7000 185.08
powder, with an amount of 8262.93+178.4§ gallic acid 2 6000
equivalent (GAE)/gand this is significantly different to the § 000 3367.1+
corn silk powder from the Bisma and Arjuna varieties. g 4000 210.697
While the corn silk powder for the Srikandi Putih variety has = 3000
the lowest levels of total phenols with an amount of B8 2000
3367.10+210.691g gallic acid equivalent (GAE)/g. 1000
Table 3 and Figure 2 show that the three local tiagef 0 _ ‘ —
corn silk powder contain phenolic components that are B Auna srikandiputih
different from what was found by previous researchers. The Fig 2. Total phenols for com silk powder

total phenol content for fresh corn silk is highest for the  2) Total Flavonoids
Bisma variety, which i9346.22ug gallic acid equivalent Table 3 and Figure 3 identify that there are diffiess in
the total flavonoid contents of the local corn silk powder
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varieties in the third test (p<0.05). The highest content of 4) Antioxidant Activity
total flavonoids is found in the Bisma variety of corn silk

powder with an amount of 236.03 mg+8.87gallic acid corn silk powder measures their ability to counteract
equivalent (GAE)/g, which isignificantly different to the  gcavenging using DPPH free radicals. The results of the
values for the corn silk powder of the Arjuna and Srikandi stqy is given in Figure 5.

Putih varieties. Whereas, the corn silk powder for the Tzple 3 and Figure 5 show that the antioxidant égtfor

Srikandi Putih variety has the lowest level of total flavonoids the corn silk powder obtained from the three local varieties
with an amount of 178.33+7.8§ gallic acid equivalent a5 primarily tested for its ability to counteract free radicals,
(GAE)/g. The difference is believed to be because the ang that highest value is for the Bisma variety corn silk
different varieties of corn silk contain different levels of powder, which is equal to 73%+1.09. The activity differs
flavonoid compounds, depending on agronomic factors, significantly to the other samples (p<0.05). The second
varieties and processes. Flavonoid compounds are nohjghest antioxidant activity was obtained from the Arjuna
resistant to heat and are easily oxidized at high temperaturegariety corn silk powder, with an amount of 57.42%+1.99.
[51]. Flavonoids will be degraded at temperatures aboveTne |owest antioxidant activity was obtained from the

100C. Flavonoids are sensitive to heat because of thegrikandi Putih variety of corn silk powder, with an amount
hydroxyl group and ketones, as well as unsaturated doubleyf 44.19%+1.95.

The antioxidant activity for the three local varieties

bonds [52].
80 73+1.09¢
300 _
¥ 70
- 57.42+2°
750 236.03+8.37° Z 60
L] -
= =
] S50 44.19+1.95
@ 200 178.33+7.95 =
s <
2 w 40
2 136.36+ 12.83 <
Té 150 g 30
£ =2
& 3
& 100 =
= (=]
m
8 < 1
F 50 0
Bisma Arjuna Srikandi Putih
0 . L L .
Bisma Arjuna srikandi Putih Fig 5. Antioxidant activity for corn silk powder

Fig 3. Total flavonoids for corn silk powder Temperature is one of the most important factors affecting

3) Beta-Stosterol antioxidant activity. The drying processes at higher

Table 3 shows that there are differences in the-beta l€mperatures, such as roasting, cause damage to the active
sitosterol content of the three local varieties of corn silk Substance contained in a food [54]. The high antioxidant
powder tested (p<0.05). The Bisma variety corn silk powder activity for corn silk ppwder is affe_cte_d by the _Ie_vel_s of total
has the highest level of beta-sitosterol with an amount of Phenols and flavonoids. The antioxidant activity increases
1343.93+78.44 ppm and the lowest value obtained is for theWith increasing levels of total phenols and flavonoids, which
Srikandi Putih variety of corn silk powder, which is are b|.oact|ve compounds @ha.t act as an'upmdants [55]. There
818.54+28.60 ppm. are differences in the_ antioxidant capacity of the oven and

The Bisma variety corn silk powder has the highest level Microwaves (OM) drying method, due to the fact that in the
of beta-sitosterol because the total phenol content was als@ven method the heating occurs through a temperature
the highest among the samples tested (Figure 4). This isdradient, while heating in the OM method occurs through a
consistent with what is proposed by [53], which is that the direct interaction between materials and microwaves, so that
antioxidant activity of corn silk is associated with the total the energy transfer takes place more rapidly and the product
phenolic content. The content varies depending on the totaduality is better [S6];[57];[29]. This is evidenced in the
phenolic content of the corn varieties used in the study. research done by [58], where using the OM method with a

power of 200 watts for 2 minutes has an antioxidant capacity
of 499.55 mol/10g, this result is higher than from using the
methods of roasting, boiling, steaming and frying. Similar
results were also obtained in potatoes cooked using the OM
method, which have a higher antioxidant capacity compared
818.54+ 28.60° to cooking with boiling, frying and baking [59]. The
antioxidant activity is directly proportional to the total
600 phenol content; the higher the content of phenols in a
material, the higher the antioxidant activity [53]. A strong
correlation is demonstrated in a variety of studies between
200 the values for the of total phenol content and antioxidant
o activity. There is a 93% correlation between the total phenol
Bisma Arjuna Srikandi Putih content and antioxidant activity in corn silk hair [60]. This is
Fig 4. Beta-sitosterol for corn silk powder also supported by other studies that show the correlation

1400 1343.93+7.44¢

1200 1047 + 41.40°
1000

800

400

Beta-sitosterol (ppm)

1961



between the total phenol content and antioxidant activity of [11]
plant leaves is 99% [61]. Phenolic compounds, such as
flavonoids, are able to inhibit free radicals through the 5
capture of the radical (radical scavengity) donating an
electron to the unpaired electrons in free radicals so the
number of free radicals is reduced [62]. Contributing [13]
phenolic compounds as an antioxidant, because it can bind
oxygen, so oxygen is not available for oxidation processes ag14]
well as phenolic compounds, can bind to the metal that is
capable of catalysing the oxidation reaction [63]. However,
prolonged exposure to oxygen will oxidize phenolic
compounds, which can decrease antioxidant activity due to g15)
decrease in total phenol content.
IV. CONCLUSIONS (el
Corn silk powder of three different local varietirave
differences in the amounts for their moisture, ash, protein,
fat and carbohydrate content. The Bisma variety has the[17]
highest fat and protein contents of corn silk powder, which is
shown by values of 0.30%+0.02 and 17.70%z=0.47,
respectively. Furthermore, the highest total phenol content,
total flavonoid content, beta-sitosterol contents and
antioxidant activity of the corn silk powder are also [19]
attributed to the Bisma variety; i.e. 8262.93+178/§%allic
acid equivalent (GAE)/g for total phenol content,
236.03+8.34g gallic acid equivalent (GAE)/g for total
flavonoid content, 1343.93+78.44 ppm for beta-sitosterol [20]
content and 73%z1.09 for antioxidant activity. Thus, it may
be suggested that among three local varieties of corn silk,
corn silk powder from the Bisma variety could be developed
as a source of bioactive compounds and nutrients to convert
corn silk from waste into value-added corn products.

(18]
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