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Abstract

Corn silk is usually discarded as waste. It has a great medicinal importance due to the presence of
valuable bioactive phytochemical compounds. It’s believed to be nontoxic and safe for human. Among
various parts of corn, the corn silk is a rich source of antioxidant components and possesses strong
antioxidant potential. It could be utilized as herbal tea like a healthy beverage. Objective of this study
focused on the effect of blanching temperature and time; vacuum drying temperature and pressure to
anthocyanin (mg/L), flavonoid (ug RE/g) and overall acceptance (sensory score) of the dried corn silk tea.
Results showed that corn silk should be blanched in hot water 95°C at 10 seconds in the present of CaCls
1.5% and then being dried by vacuum dryer at 45°C, -0.8 bar for 4 hours to get the final moisture content
8% available for preservation. It’s considered as a suitable raw material for production of functional food.
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Introduction

Corn silk has been seen as waste and by
product from fresh corn production [1]. It’s
collected before the plant is pollinated [2].
Corn silk has been traditionally utilized as
herb for the treatment of various diseases
notably hypercholesterolemia, urinary
infections [3, 5]. It has antioxidant, anti-
hyperglycemic, anti-diabetic,
antiproliferative, antihyperlipidemic,
antimutagenic, anticoagulant, uricosuric,
antifungal, antiadipogenic, antiobesitic,
neuroprotective antihypertensive,
antihyperlipidemic, diuretic, antilithiatic,
antibiotic, hepatoprotective, antibacterial,
antiseptic, anti-inflammatory,
antidepressant, antitumor, and anti-fatigue
activities [6, 11].

It could be consumed as a functional
beverage [12]. It contains low moisture, fat
but high protein, ash, dietary fiber,
carbohydrates, vitamins and minerals [13,
15]. Corn silk contains a number of bioactive
phytochemical compounds including phenols,
polyphenols, phenolic acids, flavonoids,
flavone glycosides, anthocyanins, carotenoids,
terpenoids, alkaloids, steroids, luteins,
tannins, saponins, volatile oils, vitamins,
some sugars, and polysaccharides [3, 4, 16].
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It’s a good choice as functional food or
medicine for the treatment of type 2 diabetes
mellitus due to its hypoglycemic activity [17].
Pupose of our study focused on the utilization
of corn silk as a potential material for the
functional herbal tea production.

Material and Method
Material

Corn silk was collected at 18-20 days after
flowering in Bac Lieu province, Vietnam.
After collecting, they must be quickly
conveyed to laboratory for experiments.
Chemical substances and reagents such as
aluminum chloride, rutin hydrate, methanol,
HCI were all analytical grade supplied from
Rainbow Trading Co. Ltd., Vietnam.

Researching Procedure

Effect of Blanching Temperature and
Time to Anthocyanin (mg/L), Flavonoid
(mg/g) and Overall Acceptance (Sensory
Score) in the Dried Corn Silk Tea

Raw corn silks were blanched in water
solution with 1.5% CaCl: at different
temperature and time (100°C, 5 second; 95°C,
10 seconds; 90°C, 15 seconds; 85°C, 20
seconds).
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Then they were dripped and dried by vacuum
dryer at 35°C, -0.2 bars for 4 hours. All
samples were dried at 55°C, -0.2 bar by
vacuum dryer. Then they were analyzed
anthocyanin (mg/L), flavonoid (ug RE/g),
overall acceptance (sensory score) to define
the suitable blanching formula.

Effect of Vacuum Drying Temperature
and Pressure to Anthocyanin (mg/L),
Flavonoid (mg/g) and Overall
Acceptance (Sensory Score) in the Dried
Corn Silk Tea

Raw Corn silks were blanched in hot water
with 1.5% CaClz at 95°C in 10 seconds. Then
these samples would be dripped and dried
under vacuum dryer at different temperature
(35°C, 40°C, 45°C, 50°C, 55°C) and different
pressure (-0.2, -0.4, -0.6, -0.8, -1.0 bar) for 4
hours. All samples were analyzed
anthocyanin (mg/L), flavonoid (ng RE/g),
overall acceptance (sensory score) to define
the optimal drying condition.

Chemical, and Statistical

Analysis

Sensory

Anthocyanin (mg/l) content was determined
according to the pH-differential method [18].
Flavonoid (ug RE/g) was determined was
determined using a modified colorimetric
aluminum chloride method [8]. Overall
acceptance (sensory score) of corn silk was
assessed by a group of 11 panelists. They
were required to estimate the overall
acceptance using the 9-point Hedonic scale.
The experiments were run in triplicate with
three different lots of samples. Statistical
analysis was performed by the Stat graphics
Centurion XVI.

Result & Discussion

Effect of Blanching Temperature to
Anthocyanin (mg/L), fLavonoid (ng RE/g)
and Overall Acceptance (Sensory Score)
in the Dried Corn Silk Tea

Phenolic compounds are the most important
phytochemicals in corn silk which flavonoids
and anthocyanins are the most common
groups [1]. Corn silk is an excellent source of
many bioactive compounds, especially for
flavonoid compounds [19]. Flavonoids are the
bioactive phytochemical constituents which
make the plant resistant to the attack of
microbes, insects and also protect the
animals against various diseases [16, 20, 21].
Flavonoids possess strong antioxidant
activity and free radical-scavenging capacity
and inhibit protein glycation [20, 22, 23].

Flavonoids were found at the highest
concentration in corn silk [24]. Raw corn silks
were blanched in hot water with 1.5% CaCl:
at different temperature and time (100°C, 5
second; 95°C, 10 seconds; 90°C, 15 seconds;
85°C, 20 seconds). All samples were dried at
55°C, -0.2 bar by vacuum dryer. Then they
were analyzed anthocyanin (mg/L), flavonoid
(ug RE/g), overall acceptance (sensory score)
to wvalidate the appropriate blanching
condition. Results were mentioned in Table 1.
From table 1, the corn silk should be
blanched at 95°C in 10 seconds to maintain
the most phytochemical constituents and
overall acceptance in the dried corn silk tea.
It is very important for use of the alternative
natural source of flavonoids from corn silk.

Table 1: Effect of blanching temperature to anthocyanin (mg/L), flavonoid (ng RE/g) and overall

acceptance (sensory score) in the dried corn silk tea

Blanching Anthocyanin (mg/L) Flavonoid (ug RE/g) Sensory score
100°C, 5 seconds 22.48+0.00P 0.71+0.01P 7.03+0.00P
95°C, 10 seconds 24.75+0.032 0.94+0.002 7.41+0.012
90°C, 15 seconds 17.42+0.02¢ 0.61+0.03"c 6.12+0.02¢
85°C, 20 seconds 14.08+0.014 0.50+0.02¢ 5.24+0.034

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

Effect of Vacuum Drying Temperature
and Pressure to Anthocyanin (mg/L),
Flavonoid (ug RE/g) and Overall
Acceptance (Sensory Score) in the Dried
Corn Silk Tea

Anthocyanins constitute the largest and
probably the most important group of water-
soluble natural pigments and these
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compounds are unique among flavonoids as
their structures undergo reversible
transformation at different pH in aqueous
solution [25]. Anthocyanins are the flavonoid
compounds that are produced in corn silk.
Drying is an important unit operation to
stabilize corn silk for the utilization as herbal
medicine. The higher dried yield leads to the
more economic production [1]. Raw corn silks
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were blanched in hot water with 1.5% CaCl:
at 95°C in 10 seconds. Then these samples
would be dried by vacuum dryer at different
temperature (35°C, 40°C, 45°C, 50°C, 55°C)
and different pressure (-0.2, -0.4, -0.6, -0.8, -
1.0 bar). All samples were analyzed
anthocyanin (mg/L), flavonoid (ug RE/g),
overall acceptance (sensory score) to validate

the appropriate drying temperature and
pressure. Results were mentioned in table 2
and 3. From Table 2 and 3, the corn silk
should be dried at 45°C, -0.8 bars to maintain
the most anthocyanin (mg/L), flavonoid (ug
RE/g) and overall acceptance in the dried
corn silk tea.

Table 2: Effect of drying temperature (°C) at -0.2 bar pressure to anthocyanin (mg/L), flavonoid (ug RE/g)

and overall acceptance (sensory score) in the dried corn silk tea
Drying temperature (°C) Anthocyanin (mg/L) Flavonoid (ug RE/g) Sensory score
35 27.08+0.022 1.32+0.012 8.11+0.032
40 27.05+0.002 1.30+0.002 8.08+0.022
45 27.03+0.032 1.29+0.032 8.06+0.002
50 25.27+0.002P 1.15+0.013b 7.84:+0.032b
55 24.75+0.03P 0.94+0.00P 7.41+0.01P

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

Table 3: Effect of drying pressure (bar) at 45°C to anthocyanin (mg/L), flavonoid (ng RE/g) and overall
acceptance (sensory score) in the dried corn silk tea

Drying pressure (bar) Anthocyanin (mg/L) Flavonoid (ug RE/g) Sensory score
-0.2 27.03+0.03¢ 1.29+0.03 8.06+0.00P
-0.4 28.35+0.01P 1.42+0.02ab 8.24+0.022b
-0.6 29.1440.002b 1.51+0.002b 8.45+0.002>
-0.8 30.08+0.022 1.62+0.012 8.76+0.032
-1.0 30.11+0.012 1.63+0.032 8.80+0.012

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

Conclusion

Corn silk highly contains polyphenols,
phenolic acids, flavonoids, anthocyanins,
glycosides, carotenoids, polysaccharides of
biological constituents, reducing compounds
and water-soluble vitamins. It has been used
for the treatment of several ailments due to
various pharmacological activities exhibited
by its extracts. Corn silk is also known to be
urine laxative, antihypertensive, and
immune enhancer.
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