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Abstract— Corn silk from female flowers consists of a group of stigmas that are smooth, soft, and look like threads and yellowish silk.
Corn silk is rich in phenolic compounds, especially flavonoids and high natural antioxidant compounds. This content varies according
to the corn varieties. Bisma variety is one of the many local corn varieties grown in Temanggung, Central Java. The first step in
separating phenolic compounds is extraction with solvents. Methanol is one of the solvents that are often used in the extraction of
phenolic compounds. Some of the contributing factors affect the rate and quality of extraction on the components of bioactive
compounds, two of which are temperature and length of extraction. This study aims to determine the optimum condition of
extraction of corn silk from local Bisma varieties using Response Surface Methodology. The experimental design used was factorial in
the Randomized Block Design (RBD) with two factors and three replications. The local corn silk of the Bisma variety, 80% methanol
solvent concentration and a ratio (1:20) were extracted with a length of extraction (60, 70, 80 and 90) minutes and a temperature of
40° C, 50°C, 60°C and 70°C. The extraction results from each corn silk were analyzed for chemical and phytochemical characteristics.
The optimum condition for extracting corn silk powder was obtained at 400C and the extraction time was 60 minutes. In this
condition, chemical content produced is as follow: 0.80% of soluble fiber, 0.58% of insoluble fiber, 1.38% of total fiber, 2.36% of
moisture content, 2.50% of ash content, 1.29% of fat content, protein content of 16.93%, and carbohydrate content of 78.20%, and
phytochemical content were total phenol of 5342.45ug EAG / g, total flavonoids of 167.45ug EAG / g, beta-sitosterol of 996.53 ppm,
antioxidant activity of 50.41 %.

Keywords— corn silk; extraction; dietary fiber; phytochemicals; proximate; response surface methodology.

hesperidin derivatives and quercetin [4]-[6], maysiA,
|. INTRODUCTION carotene, beta-sitosterol, geraniol, hordenine, limonen,
d menthol and viteskin [7]. Explained that corn silk contained
d 9-65% water, 17.6% protein, 0.29% fat, 3.91% ash and 40%
crude fiber [8]. In addition, Corn silk is a source of bioactive
compounds, especially flavonoids [9]. Corn silk is rich in
phenolic compounds, especially flavonoids and natural

Corn silk is a by-product or waste which commonly use
as traditional medicine such as smoothing urine an
lowering blood pressure [1]. It contains bioactive
compounds such as volatile oils, steroids, alkaloids,

flavonoids, chlorogenic acids and other phenolic compoundst '~ i ds which hiah in diff
[2], [3]. Corn silk contains secondary metabolites including a"tioxidant compounds which are high in different amounts

flavonoids, saponins, tannins, flobatanin, phenol, alcohol, and the proportion depends on corn varieties [10]. The local

terpenoids, glycosides, proteins, carbohydrates, fiber,Bisma corn variety has the b.es.t phytpchemical content
vitamin B, vitamin C, vitamin K, Zn, Ka, Ca, Mg and P, compared to the other two varieties, Arjuna and Srikandi

steroids such as stigma sterol, alkaloids, saponins, tannins',DulFih [11]',AISO shﬁwed t_hat the Bisma variety had higher
flavonoids, anthocyanins, protokatekin, vanillic acid, salinity resistance than Arjuna [12].
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The solvent that is often used for the extraction of using Whatman No. 1 paper. Solvent separation with the
flavonoids is methanol. Extracted antioxidant components rotary flash evaporator.
from corn silk using methanol and water with the amount of _
polyphenol content in methanol and water extracts E- Analysis
respectively 272.81 mg GAE/100 g and 256.36 mg GAE/ Chemical analysis was carried out on fibers (soluble,
100 mg (dry) [13]. Extract sweet Corn silk using a insoluble, and total fiber) using the enzymatic method [19],
combination of solvents (methanol: water) (85:15) [14]. The thermo gravimetric method (loss on drying) moisture content,
total flavonoids obtained were 291.28 mg QE/kg higher thanwhich is determined by constant temperature and ash is
using a combination of solvents (ethanol: water), (acetone:determined. By measuring the muffle furnace [19], protein
water) and (ethyl acetate: water). Chose methanol 70% (v /content using the Micro Kjeldahl method [19], fat content
v), with a ratio of 10: 1 (v / w) to materials for the same using the Soxhlet method [19] and carbohydrate content
purpose and material [15]. using carbohydrate by difference [19] and phytochemical
Several factors contribute to the extraction rate and corn silk includes: total phenol [20], flavonoids [11], beta-
quality of the bioactive compounds of phenol compounds, sitosterol [21], and antioxidant activity [20].
namely solvent extraction type, solvent concentration, . .
particle size, temperature, pH and extraction time. Responsé:' Experimental Design
Surface Methodology (RSM) has been used to obtain the The experimental design used was factorial Randomized
optimum condition of corn silk powder extraction [16]. The Block Design (RBD) with two factors and three replications.
advantage of using the RSM method is that it is faster andLocal corn silk of Bisma variety, 80% solvent concentration,
more informative than the approach of one classic variableand ratio (1:20) were extracted with extraction time (60; 70;
or a complete factorial design [17]. This study aims to 80; and 90) minutes and temperatures 058060 and 76C.
determine the optimum temperature conditions and theThe analysis process is carried out using Response Surface
length of extraction of local corn silk powder (bisma variety) Methodology. The draft formulation and response was made

using RSM. with the DX 11.0® Program to determine the dependent
variables and independent variables. Minimum and
II. MATERIALS AND METHOD maximum limit values are entered into RSM Optimize
Design's DX 11® program to be randomized. After
A. Materials combination randomization, two treatments of temperature
The raw material used is fresh Corn silk, Bisma variety, and time were analyzed as shown in Table 1.
aged = 80-90 days (mature) originating from Temanggung TABLE |
Regency, Central Java. Obtained from Lawangan Hamlet, INDEPENDENTVARIABLE RANGE
Lempuyang Village, Candiroto District, Temanggun
Reggngy. ’ o ’ I9Hn Component Independent Category Min Max
Variable
B. Equrr@t . . . X1 Time gg’n:%u?g’sand 60 90
The equipment which is used for the proximate test 40 50 60: and
includes the Sanyo Drying Oven Mov-112 oven (moisture X2 Temperature| ;o ~ 40 70

content test), Kjeldahl flask (protein content test), Soxhlet
and thimble (fat content test), furnace (ash content test) and Data are expressed as mean and standard deviation (SD).
glassware. Essential equipment for analysis of dietary fiber Fyrthermore, the data obtained were analyzed statistically
are furnaces and crucible porosity, as well as equipment forysing ANOVA with 95% significance level and if there were
testing total phenol, total flavonoids, beta-sitosterol, and differences between treatments followed by the Duncan New
antioxidant activity tests, are spectronic spectrophotometers\iyltiple Range Test (DNMRT) test at the level 5%. The
UV-VIS 20, centrifuges, vortices, cup cups, test tubes, results of the study are processed with Design's DX 11®
cuvettes, pipettes Mohr, and the gas chromatography of thesoftware to determine the optimum concentration of

Shimadzu QP 5000 brand (GCMS). temperature and the length of time the extract of corn silk
C. Sarmple Preparation powder.
The 3g of fresh silk is washed with distilled water and Il RESULT AND DISCUSSION

then dried in an oven at 8@ for 24 hours [18] to the final
moisture content of 10-11%, crushed into powder using a
vacuum grinder, packed and stored below °@Quntil
analysis.

The description of fiber, chemical, and phytochemical
content are displayed in Table 2, 3 and 4. Contour plate and
3d surface are presented in Figure 1 until Figure 13. These
Figures presents the data of counter plate and 3d surface on
D. Extraction of Corn Slk Powder soluble fiber, non-soluble fiber, total fiber, water content,

Corn silk is extracted using the modified method [13]. @sh, fat content, protein content, carbohydrate content, total
The 5500 g of local Corn silk of Bisma variety, mixed Phenol, total flavonoid, antioxidant activity, and Beta
11.000 ml solvent methanol, 80% of solvent concentration, Sitosterol as well as contour plot chart and optimum surface
and ratio (1:20) of extracted with length of time (60; 70; 80; response of corn silk powder extract.
and 90) minutes and temperature of 40@Mand 78C with
a water bath shaker. 1.5 hours later filtered separate the pulp
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TABLE II » Total Fiber (%)
THE DESCRIPTION OFFIBER
Fiber 1
freatment | Soluble | Non-soluble fiber | Total fiber . :
A;B, 0.80 0.58 1.38 . L
A.B, 0.72 0.52 1.24
A;B, 0.64 0.41 1.05 -
AB, 0.49 0.35 0.84
A,B, 0.79 0.60 1.39 T T S T TR
A.B, 0.68 0.44 1.12 Yo Temosratus 10
ﬁzgj 822 83‘61 83? Fig 3. Contour plate and the 3d surface of total fiber
AsBy 0.73 0.54 1.27 Temperature and time that are too high on the component
AsB; 0.63 0.41 1.04 will be damaged by the atoms that decompose. Meanwhile,
AqBs 0.50 0.33 0.82 the temperature and time that are too low cannot reach the
AsB4 0.36 0.25 0.61 boiling point of the solvent, so the component is not properly
AB; 0.60 0.40 1.01 extracted [22].
A,B> 0.43 0.30 0.75
A,B3 0.28 0.19 0.49 TABLE Il
A.B, 0.15 0.09 0.25 CHEMICAL CONTENT
Notes: Proximate
Time: A1 (60 minutes), A2 (70 minutes), A3 (80 minutes), A4 (90 minutes) Moisture -
and Temperature: B1 (%D), B2 (50C), B3 (60C), B4 (76C) Treatment | "~ oo @/Sl; (Fof‘)t Pr(f))/tf;m Carbg;))/drate
. . % (1] (V] 0 0
Figure 1, the contour graph of green so!uble_ fiber plots AB. (2_3)6 550 129 1693 780
shows the response of the lowest soluble fiber is 0.5%; thea 5, 220 538 123] 1451 8078
yellow color shows the highest soluble fiber response ig A8, 1.80 213 ] 1.10[ 1185 84.06
0.7%. A1B4 151 1.81| 0.89 9.64 86.71
AB: 241 249 | 130[ 16.90 78.06
e P 5 AB; 219 228 120 1253 82.90
AB3 1.59 202 101] 1088 85.45
AB, 1.13 151 073] 7.815 87.01
AdB1 215 218 | 115] 13.08 82.49
5 AdB; 1.64 202 | 1.03] 10.99 84.83
i AsBs 1.39 167 083 8.56 88.31
i AsB, 1.05 131 064 7.01 90.59
AB: 1.82 1.89| 1.00] 1075 85.46
) AB; 1.47 161 081 9.50 87.35
i\-g AdBs 1.19 131 | 066 7.10 90.36
« , : . ; AsB4 0.93 1.03 | 049] 5395 92.63
T wmem ” 7 o Notes:
— Time: Al (60 minutes), A2 (70 minutes), A3 (80 minutes), A4 (90 minutes)
Fig 1. Contour plate and the 3d surface of soluble fiber and Temperature: B1 (4D), B2 (56C), B3 (60C), B4 (76C).

Figure 2, contour graph plot value of green insoluble Figure 4 contour graph plot value of light blue water
fiber shows the lowest insoluble fiber response value is 0.3%¢ontent shows the lowest water content response value of

yellow indicates the highest response of insoluble fiber is 1];4%? yellow indicates the highest moisture content response
0.5%. of 2.2%.

Water Content (%)
=

Inscluble Fiber (%)

Insoluble Fiber (%)
Water Content (%)

n ™
% A: Time (Minutes)
¥: & Temperature (C1

7 ™
X: A: Time (Minutes)
¥. B Temperature (C)

Fig 2. Contour plate and the 3d surface of nonsalable fiber Fig 4. Contour plate and the 3d surface of water content

Figure 3, contour graph plot of the total value of green  The longer the cooking, the water content will decrease,
fiber shows the lowest total fiber response value is 0.8%,causing more water evaporation, so that the water content in
yellow indicates the highest total fiber response is 1.2%. the material gets smaller. Evaporation is also caused due to

the difference in vapor pressure between water in the

475



material and water vapor in the air. The pressure of waterand extraction time increase. Protein solubility generally
vapor in materials is generally greater than the pressure oincreases when the temperature rises from 0 6,44nd the
water vapor in the air so that there is a mass transfer of watelonger the dissolution time, the contact between the solute
from material to air [23]. Figure 5, contour graph plots the and solvent is longer, so that many solutes are taken [27].
value of light blue ash content shows the response value ofigure 8, contour graph plot of light blue carbohydrate
the lowest ash content is 1.6%, pink indicates the highest aslvalues shows the response value of the lowest carbohydrate
content response is 2.4%. level is 80%, yellow indicates the response of the highest

carbohydrate level is 88%.

Ash Content (%)

Carbohydrate Content (%)

Aeh Content (%)
Cabotydrate Contert (%)

2 E
: A Time (Minutes)
¥: B Temperature (€1

-

w2 Ll
X A Time (Minutes)
¥ B Temoorature (0

Fig 5. Contour plate and the 3d surface of the ash

. . . Fig 8. Contour plat and the 3d surface of carbohydrate content
The high ash content in corn silk powder extract can be 9 P Y

derived from the mineral content of the material [24], [25]. ~ The longer the extraction time, the higher the
Figure 6, contour graph plots the value of light blue fat carbohydrate content, this is presumably because the total
content shows the response value of the lowest fat content iSugar content in the extract is getting bigger [28]. This is

0.8%, the color yellow shows the highest fat content also supported by the statement of Agus [29], the
response is 1.2%. evaporation of water during heating, causing the water

content to decrease and the concentration of solids will

increase. Decreasing water content will also increase the
high levels of nutrients left behind.

Figure 9. contour graph plot of total phenol value in blue
shows the lowest total phenol response value is ABAE
/g, green color shows the highest total phenol response of
4000 ngGAE/g, and the largest 3D surface graph of total
phenol is 60 minutes and 40 This is presumably because,
with the temperature and length of extraction time, it will be
able to release wall cell phenolic compounds or bound
phenolic compounds, thus causing more phenol compounds

Fat Content (%)

Fat Content (%)

B
X: A: Tieme (Minartes)
¥- & Temperature iC1

to be extracted. The use of high temperatures for extraction
_ increases the solubility of phenol. High temperatures can
Fig 6. Contour plate and the 3d surface of fat content release phenol wall cells or bound phenolic compounds

The reduction in fat content in protein concentrates caused by damage to cell elements, causing more phenolic
thought to be because it contains free fatty acids, where fre€¢ompounds to be extracted [30].
fatty acids have sufficient good solubility in ethanol [26]. Tatal Phenol fmg GAE/LO0G)
Figure 7 presents the contour graph plot value of dark blue i
protein content shows the response value of the lowe
protein content is 8%, dark yellow indicates the highest
response of protein content is 16%.

or

Total Phenal (mg GAE/100G)

Protein Content (%}

3 i
%: A Time (Minutes)
¥ B Temoerature (Cl

Protem Gontant: (%]

Fig 9. Contour plate and 3d surface of total phenol

Figure 10, contour graph of plots of total value of light
e blue flavonoids shows that the lowest total flavonoid
o e response value is 8QgGAE/g, the highest green color

w0 s B =

Fig 7. Contour plate and the 3d surface of protein content shows the highest total flavonoid resp. minutes and
temperatures is 4. The lowest mean total flavonoids were

| Thethh'ghert the te’?petratf“re a”‘?'”lengtth ‘t’f If’.(“ac“on' tthgobtained in A4B4 (90 minutes andd) at 38.91 pgGAE/g,
ower the protein content ot corn Siik extract. 1S SUSPECted ;0 the pighest total flavonoid was found in A1B1 (60

that the more protein dissolved in alcohol as the temperature

476



minutes and 4C) at 167.45 pgGAE/g. Low total flavonoids value of antioxidant activity is 20%, light green shows the
in corn silk powder extract caused by temperature andhighest total antioxidant activity response is 40%.
extraction time. Flavonoids are heat resistant and easil »—fm=dniow e
oxidized at high temperatures [31]. Flavonoids will be | | \
degraded at temperatures above °COOFlavonoids are
sensitive to heat, because of their hydroxyl and keton
groups, and unsaturated double bonds [32].

Aeicvidant Activity %)

Total Flavonaid (mg GAE/100g)

X A Time (Minutes)
B Temoerature (C)

Totdl Fiavered (mg GAE/IO0)

Fig 11. Contour plate and the 3d surface of antioxidant activity

The lowest average antioxidant activity was found in
A,B, (90 minutes and 7C) at 8.65%, while the highest
average antioxidant activity was®y (60 minutes and 4Q)

at 50.41%. The high total phenol and total flavonoids in corn

Fig 10. Contour plate and the 3d surface of total flavonoid silk powder extract showed high antioxidant activity. There

TABLE IV is a relationship between the ability of phenol compounds as
PHYTOCHEMICAL CONTENT antioxidants and their chemical structure [33]. The
Phytochemical component c_onf_lguratlon_ and the total hydroxyl_ group is the_ pa5|s that
: significantly influences the mechanism of its activity as an
Treatment PThoetilol Total oﬁir(;tz:nt Beta antioxidant. There is a positive correlation between
Flavonoid S Sitosterol antioxidant activity and the content of polyphenol
(ug/(SAE HgGAE/g atz%ty (ppm) compounds [34]. Figure 12, contour graph plot of light blue
AB, 534245 167.45 50.41 996.53 beta-sitosterol v_alues shOV\{ed the lowest beta-sitosterol
response value is 400 ppm; the yellow color showed the
AiB, ©329.82 157.47 50.20 903.66 highest total antioxidant activity response is 900 ppm.
A1B3 4096.05 122.38 36.85 647.95
A1B4 1924.87 82.71 21.05 376.21 e s -
A,B; 5110.20 159.65 49.90 961.29 N -
A.B, 4232.26 122.10 39.15 730.86 2 -
A,B3 2779.64 99.18 29.40 515.54 j
AB, 1430.21 76.59 16.75 297.53 i
AzB; 3815.86 128.42 31.55 846.81
A3B, 2343.97 107.71 30.60 697.89 =
AsB3 1417.74 91.53 21.30 452.65 T 13 y JESp—
AsB. 789.54 62.6 1317 24759 e B
AsBy 2373.31 103.41 33.05 698.47 Fig 12. Countour Plate and 3D Surface of Beta-Sitosterol
A4B; 1860.33 81.14 20.15 562.45 . .
ABs 112498 5312 13.05 397.92 Th_e_ temperature and duration of extraction affect th_e
AB. ==50 38,01 B.65 15475 solubility of solvents and can enlarge the pores of th.e solid
so that the solvent enters through the pores of solids and

Notes: ; ;
Time: Al (60 minutes), A2 (70 minutes), A3 (80 minutes), A4 (90 minutes) dissolves the absorbed solid component then the solute

and Temperature: B1 (90), B2 (50C), B3 (66C), B4 (76C) diffuses out the surface of the solid particles and moves to
. the next solid film layer into solution [35]. The high beta-
Figure 11, contour graph plots the total value of gjiosterol in corn silk powder extract is a positive correlation
antioxidant activity in light blue shows the total response \yi total phenol, total flavonoids, and antioxidant activity.

TABLE V
MODEL ANALYSIS FORCHEMICAL CONTENT AND PHYTOCHEMICAL EXTRACT OF CORN SILK POWDER
_ Sig Lacl§ of ,
Response Model Equation (p < 0.05) Fit R
) (p >0.05)

Fiber .Quadratic| Y = 0.0268A + 0.0577B + 5.551E-17AB + 0.18G0A0.01628 > 0.0691 0.9423 0.5027
-Soluble Fiber
-Non-soluble Fiber .Quadratit Y = 0.0209A + 0.0329B + 0.0009AB + 0.1158/00118 > 0.0636 0.8024 0.5190
-Total Fiber .Quadratic| Y =0.0950A + 0.1777B + 0.0009AB + 0.5724/4.02318 > 0.0640 0.8952 0.5168
Proximate .Quadratic| Y =0.1321A + 0.5835B + 0.0036AB + 1.8620.00018 <0.0147 0.7637 0.6498
-Moisture content
-Ash Content .Quadratic| Y =0.1051A + 0.4238B + 0.0002AB + 1.44/0.09908 <0.0154 0.8912 0.6369
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Lack of

Response Model Equation ® SEOS) . >Foit05) R?
- Fat content .Quadratic| Y =0.0333A + 0.1336B + 0.0005AB + 0.44894.01678 <0.0186 0.8836 0.6234
- Protein .Quadratic| Y =19.80A + 32.22B + 0.9801AB + 84.37/2.518 < 0.0098 0.6131 0.7106
- carbohydrate .Quadratit Y = 25.96A + 33.32B + 1.27AB + 128 #410.36 K <0.0139 0.6103 0.6598
Fitokimia .Quadratic| Y = 28305.52A + 79459.42B + 1703.01AB + 2.360E¥8526093.908 <0.0045 0.2565 0.7368
- Total phenol
- Total fFI)avonoid .Quadrati Y = 2248.98A + 4192.99B + 0.7225AB + 9947.26313.46K < 0.0248 0.3864 0.6380
- Antioxidant activity .Quadratid Y =210.15A + 619.34B + 8.41AB + 1482°0666.63B < 0.0248 0.4026 0.7205
- Beta sitosterol .Quadratif Y= 1I.§oo3E+05A + 2.413E+05B + 172.13AB + 3.474E+05A > 0.0795 0.5478 0.5663
1035.30

Table 5 shows that, regression coefficients in each - - |
response there are no significant differences for each factor § ) s 2 |38 |5

. . = ° 3 ® | ©
with p-value <0.05, except for the response of soluble fiber g @ e o A B =
(p>0.0691), insoluble fiber (p>0.0636), dietary fiber (p> 3 1 C | 5|55
0.0649), and beta-sitosterol (p>0.0795). The value of p is & = 15199
used to determine the significance of each factor. The
smaller the p-value, the more significant the coefficient price,Total Phenol Maximize 757'3 531%‘ 1 1| 5
and the more important the results. Meanwhile, based on tfe _ — 1674
results of quadratic equations, there is no significant "% Flavonoid Maximize 3893 ""'p | 1] 1] 5
difference for all factors with the Lack of Fit value more | Antioxidant Maximize | 8.65| 5041 1 1 9
than 0.05. The price of the determination coefficierf) (R Beta Sitosterol Maximize 154-57 996-35 1| 1| s
the equation model is obtained more than 0.05. . Voisture Content Naxmizd 098 241 1 s

Table 6, shows the components that are optimized, th€ash content Maximize | 1.03| _2.50 1 1 3
target, the minimum and maximum limits, and the level of Fat Maximize | 0.49] 1.30) 1 1 3
importance in the formula optimization phase. After| Protein Maximize | 5.395] 16.93 ] 1 %

statistical analysis using regression and variance analysis,
response optimization analysis is performed to obtain
optimum conditions for corn silk extraction. The

Time and temperature will affect the quality of corn silk

produced. Time and temperature are optimized with
T : ; _ .~ minimized response targets and importance level 3 (+++).
optimization is then carried out with the optimal design ~haomical and phytochemical responses are optimized

method. This method will optimize according to variable components with the maximum target (maximizing) and
data, and the response measurement data entered. The Othl'Hportance level 5 (+++++). The level of importance is

of the optimization stage is .the recommgndatlon of Sevfer""ldiﬁerent because it maximizes the level of optimization [36].
new formulas that are optimal according to the Design Chemistry and phytochemicals are responses that much

Expert program. Optimization is done by determining the yetermine the efficiency of the process. This condition has

desired response criteria with a range that is possible tohigh desirability value is 0.75 as shown in Figure 13.
achieve. The most optimal formula is a formula with

maximum desirability value. Desirability value is a function
value for optimization purposes that shows the ability of the
program to fulfill desires based on the criteria specified in
the final product. The desirability value that is getting close
to the value 1 indicates the program's ability to produce the =
desired product more perfect. Montgomery [36], states that

the value of desirability is to determine the degree of *
accuracy of the results of optimal solutions. Desirability
value that is close to one, the higher the value of accuragy
optimization.

Desirability

Desrability

X A: Time (Minutes)

TABLE VI ¥ B Temperature (C)

THE RESPONSECOMPONENTS TARGETS LIMITS, AND THE IMPORTANT THE
FORMULA OPTIMIZATION STAGE

Fig 13. Contour plot chart and the optimum surface response of corn silk
powder extract

& - c gl e After analyzing the quadratic model, the optimum point of
3 2 3 = |3 |3 i f solvent and concentration of solvent are
g o : = 53 |3 variety, type o ! it .

§ S = = s | s |zg carried out to produce optimum conditions for chemical and
- g 3 | &8 § phytochemical content. The desirability value generated is

- | = 0.7; the optimum solution is obtained at 60 minutes and

ATime Minimize 50 sol 11 3 temperature £C. From the optimum solution, it is predicted
B:Temperature Minimize 40 70l 1| 1| 3  to produce chemical content (soluble fiber 0.80%, insoluble
Soluble Fiber Maximize | 0151 o080 1 1 g fiber 0.58%, total fiber 1.38%, moisture content 2.36%, ash
Non-soluble Fiber Maximizd  0.09  0.60 1 1 |5 content 2.50%, fat content 1,29%, protein content 16.93%,
Total Fiber Maximize | 0.25] 1.39 1 1 carbohydrate content 78.20%), and phytochemical content

478



(total phenol 5342.45 HgEAG / g, total flavonoids 167.45 [16]
MgEAG / g, beta-sitosterol 996.53 ppm, and antioxidant
activity 50.41%).

IV. CONCLUSION [17]

The optimum conditions for extracting corn silk powder
are at temperature is 40 and the extraction length is 60
minutes. In this condition chemical content are produced
(soluble fiber 0.80%, insoluble fiber 0.58%, total fiber
1.38%, moisture content 2.36%, ash content 2.50%, fat
content 1.29%, protein content 16.93%, carbohydrate[19]
content 78.20%), and phytochemical content (total phenol
5342.45ug EAG / g, total flavonoids of 167.45ug EAG / g, [20]
beta-sitosterol of 996.53 ppm, and antioxidant activity
50.41 %).

(18]

[21]
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