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SUMMARY

HASLINA. T651508002. The Potential of Local Corn Silk as an Alternative
Functional Foods Anti Hypercholesterolemia. Promotor : Prof.Dr.Ir.Bambang
Pujiasmanto, MS, Co-Promotor I: Prof.Dr.Ir.V.Priyo Bintoro, M.Agr, and Co-
Promotor II: Danar Praseptiangga, S.T.P., M.Sc., Ph.D. Dissertation of Doctoral
Program of Agricultural Science, Postgraduate of Sebelas Maret University,
Surakarta, 2018.

Corn silk is part of the,conmsplafit that*asmetdaeen used effectively, because it
' Ity to develope into functional
igh natural antioxidants in
different amountsga
benefits of corn sil anti-

This study aims 1) to analyze the chemical and phytochemical characteristics
of local corn silk powder from three different varieties, 2) to analyze the chemical
and phytochemical characteristics of corn silk powder extract on varieties, types
of solvents, solvent concentration, ratio (material: solvent), temperature and
extraction time by using Response Surface Methodology (RSM), and 3) to
analyze the mechanism of bioactive components in extracts of corn silk powder
on the lipid profile of Sprague Dawley rats in vivo.

The study was divided into three studies, namely The first study was on the
chemical and phytochemical characteristics of local corn silk powder from three
different varieties using a completely randomized design (CRD) of 1 factor
(varieties of Bisma, Arjuna, and Srikandi Putih) with 6 replications. Furthermore,
the obtained data were statistically analyzed using Anova with a 95% significance
level and if there were differences between treatments, it was continued by
Duncan Multiple Range Test (DMRT) at the level of 5%. The observed
parameters were chemical and phytochemical characteristics. The second study
was on optimization of extraction of local corn silk powder from three different
varieties by using Response Surface Methodology (RSM). Randomized Block
Design (RBD) was done by 4 factors and 2 replications, namely local corn silk
(varieties of Bisma, Arjuna, and Srikandi Putih), different solvents (water,
methanol, ethanol, and ethyl acetate) with water solvent concentration, methanol
(60; 70; and 80%), ethanol (60; 70; and 80%), and ethyl acetate (60 ;70; and
80%), with a ratio (material: solvent) (1:5; 1:10; 1:15; and 1:20 (w/v). Each
extract of corn silk powder was analyzed for chemical characteristics (water, ash,
protein, fat and carbohydrates) and phytochemicals (total phenol, total flavonoids,
beta sitosterol, and antioxidant activity.) The results were processed with Modde 5
software with Response Surface Methodology (RSM) program to determine the
optimum concentration of corn silk powder extract. In the second stage, the best
results from the first stage were combined with the temperature and length of time
of corn silk powder extract to obtain optimum conditions using the Response
Surface Methodology (RSM) program. The factorial randomized block design
was used with 2 factors and 3 replications. Local varieties of Bisma corn silk,
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80% solvent concentration, and ratio (1:20) were extracted with the time (60; 70;
80; and 90) minutes and temperatures of 40; 50; 60; and 70°C. Each corn silk
extract was analyzed for chemical characteristics (water, ash, protein, fat, and
carbohydrates) and phytochemicals (total phenol, total flavonoids, beta sitosterol,
and antioxidant activity). The observed parameters were chemical and
phytochemical characteristics. In the third study was the extraction of corn silk
powder on the lipid profile of Sprague Dawley rats in vivo. The experimental
design used in this study was 1-factor Completely Randomized Design (CRD)
with 3 replications, group | received standard feed, group Il received
hypercholesterolemia induction, group Il received high-fat feed induction and
simvastatin drug, group 1V got hypercholesterolemia induction and extract of corn
silk dose 2.25 mg, group V induced hypercholesterolemia and corn silk extract
dose 4.5 mg, and group VI received hypercholesterolemia induction and corn silk
extract dose 6.75 mg. Data were expressed as meanzstandard deviation (SD).
Furthermore, the obtained data were statistically analyzed using Anova with a
95% significance level and if there were differences between treatments followed
by Duncan Multiple Range Test (DMRT) at the level of 5%. The observed
parameters included: feed intake, rat body weight, lipid profile including total
cholesterol, HDL cholesterol, LDL cholesterol, and triglycerides. Lipid profile
measurements were carried out on days 0, 7, 14 and 21.

The results of this study indicated that, Bisma varieties of corn silk powder
had the yield, protein and fat content respectively 11.65%=+0.19; 17.70%=0.47;
and 0.30%z0.02; and the total phenol content, total flavonoids, beta sitosterol, and
antioxidant activity respectively 8262.93+178.59 ugGAE/g; 236.03+8.37
MgGAE/g; 134 £78.44 ppm; and 73%=1.09.Visually the bisma variety has the
colour of corn silk tends to dark brown with corn silk length 14-27 cm. Optimum
extracts of corn silk powder on Bisma variety were methanol solvent, 80% solvent
concentration, and ratio (1:20) with chemical content (soluble fiber of 0.85%;
insoluble fiber of 0.60%; total fiber of 1.45%; moisture content of 2.96%; ash
content of 3.26%; protein content of 15.98%; fat content of 0.12%; and
carbohydrate content of 77.70%) and phytochemicals with content and content
phytochemicals (total phenols of 1255.53 ngGAE/g; total flavonoids were 123.33
ugGAE/g; antioxidant activity was 32.30%; and beta sitosterol was 425.35 ppm).
Optimum extract of corn silk powder was at 40°C and 60 minutes. In this
condition the chemical contents were (soluble fiber 0.80%; insoluble fiber 0.58%;
total fiber 1.38%; water content 2.36%; ash content 2.50%; fat content 1.29%;
protein content of 16.93%, and carbohydrate content of 78.20%), as well as
phytochemical content (total phenol 5342.45 ug GAE/g; total flavonoids 167.45
HMgGAE/g; beta sitosterol 996.53 ppm; and antioxidant activity 50,41%). The best
corn silk powder extract was on the 21st day with treatment P1 dose 2.25 mg, it
was obtained decrease in total cholesterol levels by 33.68% (126.23 mg/dl to
83.71 mg/dl), decrease in LDL cholesterol levels by 53.88% (70.39 mg/dl to
32.46 mg/dl), increase in HDL cholesterol levels by 42.92% (39.70 mg/dl to 69.56
mg/dl), and decrease in triglycerides by 35.39 % (107.20 mg/dl to 69.26 mg/dl),
as well as an average in feed intake by 2.39 g with an average in sample body
weight of 212 g.
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It is expected that of the three local varieties of corn silk, Bisma varieties of
corn silk powder can be developed as a source of nutrition and bioactive
components to convert corn silk waste into products that have added value.

Keywords : corn silk, powder, extract, chemical, pythochemical, profile lipid



RINGKASAN

HASLINA. T651508002. Potensi Rambut Jagung Sebagai Alternatif Pangan
Fungsional Anti  Hiperkolesterolemia. Promotor : Prof.Dr.Ir.Bambang
Pujiasmanto, MS, Ko-Promotor I: Prof.Dr.Ir.V.Priyo Bintoro, M.Agr, and Ko-
Promotor Il: Danar Praseptiangga, S.T.P., M.Sc., Ph.D. Disertasi Program Doktor
IImu Pertanian, Pascasarjana Universitas Sebelas Maret, Surakarta, 2018.

Rambut jagung merupakan bagian dari tanaman jagung yang belum
dimanfaatkan secara efektif, karena dlanggap sebagai limbah, namun sebenarnya
diketahui mempunyai potens K™ dikembangkan menjadi pangan fungsional
karena mengandung ser awa bloaktlf dan antioksitla an alami yang tinggi dalam
jumlah berbeda dan I oporsmya ter ung pada varietas jagung. Pemanfaatan
rambut  jagung Ungkan | kesehat Salalm™ atunya untuk anti
hiperkolesterolemia :

Penelitian s‘;
fitokimia bubuk
Menganalisis k@

analisis kar akteristik kimia dan

a~varietas, yang berbeda, 2)
@ubu Ctambut jagung pada
10- (bahanspelarut), suhu dan
ethodology (RSM), dan 3)

Menganalisis mekanismae | bie

i dal am ekstrak bubuk rambut
jagung terhadap profil Iu@nkus Wley‘@araln 1vO.
Penelitian di g| @jian | tentg g karakteristik kimia

dan fitokimia bubu ;-_: da - drietas berbeda dengan
A RAL) /1 faktor (varietas Bisma,

Utin), Jlangan. Selanjutnya data yang

dlperoleh dianalisis statistik " angAno\ a dengan tingkat signifikansi
95% dan apabila ada perbedaan ntar perlakuan dilanjutkan dengan uji
Duncan Multiple Range Test (DMRT) pada taraf 5%. Parameter yang diamati
yaitu karakteristik kimia dan fitokimia. Kajian Il tentang optimasi ekstraksi bubuk
rambut jagung lokal dari tiga varietas berbeda menggunakan Response Surface
Methodology (RSM). Rancangan Acak Kelompok (RAK) dengan 4 faktor dan 2
kali ulangan yaitu rambut jagung lokal (varietas Bisma, Arjuna, dan Srikandi
Putih), pelarut berbeda (air, metanol, etanol, dan etil asetat) dengan konsentrasi
pelarut air, metanol (60; 70; dan 80 %), etanol (60; 70; dan 80%), dan etil asetat
(60; 70; dan 80%), dengan rasio (bahan:pelarut) (1:5; 1:10; 1:15 (w/v), dan 1:20
(w/v). Masing-masing ekstrak bubuk rambut jagung dianalisis karakteristik kimia
(air, abu, protein, lemak dan karbohidrat) dan fitokimia (total fenol, total
flavonoid, beta sitosterol, dan aktivitas antioksidan). Hasil penelitian diolah
dengan software Modde 5 dengan program Response Surface Metodology (RSM)
untuk mengetahui konsentrasi optimum ekstrak bubuk rambut jagung. Pada tahap
kedua hasil terbaik dari tahap pertama dikombinasikan dengan suhu dan lama
waktu ekstrak bubuk rambut jagung untuk mendapatkan kondisi optimum
menggunakan program Response Surface Metodology (RSM). Rancangan
percobaan yang digunakan yaitu Rancangan Acak Kelompok (RAK) faktorial
dengan 2 faktor dan 3 kali ulangan.” Rambut jagung lokal varietas Bisma,



konsentrasi pelarut 80%, dan rasio (1:20) diekstrak dengan lama waktu (60; 70;
80; dan 90) menit dan suhu 40; 50; 60; dan 70°C. Masing-masing ekstrak rambut
jagung dianalisis karakteristik kimia (air, abu, protein, lemak, dan karbohidrat) dan
fitokimia (total fenol, total flavonoid, beta sitosterol, dan aktivitas antioksidan).
Parameter yang diamati yaitu karakteristik kimia dan fitokimia. Pada kajian Il
tentang ekstraksi bubuk rambut jagung terhadap profil lipid tikus putih jantan
Sprague Dawley secara in vivo. Rancangan percobaan yang digunakan dalam
penelitian ini adalah Rancangan Acak Lengkap (RAL) 1 faktor dengan 3 Kali
ulangan yaitu kelompok | mendapat pakan standar, kelompok Il mendapatkan
induksi hlperkolesterolemla kelompok III mendapatkan induksi pakan tinggi

Veinduksi hiperkolesterolemia dan ekstrak
rambut jagung dosis ,5,'5 mg, kelompok V |nd_1-5| hiperkolesterolemia dan
ekstrak rambut ja ung d05|s " H&% I kelompok VI induksi
hiperkolesterolemia andekstrakira éﬁﬁ JosiS 6,78
sebagai rata- rata.,standart'@%sl (SD‘; elanju 'f
statistik mengguﬁakan ‘Angva den: n tigkat

(DMRT) pad%araf 5% Param ter vy, %matl meﬁ@uu g '."-‘

badan tikus, profil Ilplagvellput : otalﬁe erol, Kol

dan trigliserida. Eengukﬁman proﬁwhilpld d| ' i
Hasil penelitian ini m‘enunjuk?"

varietas Bisma ﬂengan “Fendemer kadarrotei‘m“‘ dan I-mak masing-masing
sebesar 11,65%:+0,19; 17 ﬂﬁ? dan 0, 'a 2; serta kandungan total
fenol, total flavono ta sitosterol, dansaktivitassantioksidan masing-masing
sebesar 8262,93+178 S%g%E/g 236, ' gE/g 1343+78,44 ppm; dan
73%+1,09. Secara visual iSma _mem

cenderung coklat tua dengan panjangyambu \]agung 14-27 cm. Optimum ekstrak
bubuk rambut jagung pada varietas Bisma, pelarut metanol, konsentrasi pelarut
80%, dan rasio (1:20) dengan kandungan kimia (serat larut sebesar 0,85%; serat
tidak larut sebesar 0,60%; total serat sebesar 1,45%; kadar air sebesar 2,96%;
kadar abu sebesar 3,26%; kadar protein sebesar 15,98%; kadar lemak sebesar
0,12%; dan kadar karbohidrat sebesar 77,70%) dan fitokimia dengan kandungan
serta kandungan fitokimia (total fenol sebesar 1255,53 ugEAG/g; total flavonoid
sebesar 123,33 ugEAG/g; aktivitas antioksidan sebesar 32,30%; dan beta
sitosterol sebesar 425,35 ppm). Optimum ekstrak bubuk rambut jagung pada suhu
40°C dan lama waktu waktu 60 menit. Pada kondisi ini dihasilkan kandungan
kimia (serat larut 0,80%; serat tidak larut 0,58%; total serat 1,38%; kadar air
2,36%; kadar abu 2,50%; kadar lemak 1,29%; kadar protein 16,93%; dan kadar
karbohidrat 78,20%), serta kandungan fitokimia (total fenol 5342,4 ugGAE/qg;
total flavonoid 167,4 HgGAE/g; beta sitosterol 996,53 ppm; dan aktivitas
antioksidan 50,41%). Ekstrak bubuk rambut jagung terbaik pada hari ke-21
dengan perlakuan P1 dosis 2,25 mg, diperoleh penurunan kadar kolesterol total
sebesar 33,68% (126,23 mg/dl menjadi 83,71 mg/dl), penurunan kolesterol LDL
sebesar 53,88% (70,39 mg/dl menjadi 32,46 mg/dl), peningkatan kolesterol HDL
sebesar 42,92% (39,70 mg/dl menjadi 69,56 mg/dl), dan penurunan trigliserida
sebesar 35,39% (107,20 mg/dl menjadi 69,26 mg/dl), serta rerata asupan pakan
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sebesar 2,39 g dengan rerata berat badan tikus sebesar 212 g.
Diharapkan dari ketiga varietas lokal rambut jagung, varietas Bisma bubuk
rambut jagung dapat dikembangkan sebagai sumber gizi dan komponen bioaktif

untuk mengkonversi limbah rambut jagung menjadi produk yang memiliki nilai
tambah.

Kata kunci : rambut jagung, bubuk, ekstrak, kimia, fitokimia, profil lipid
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