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HUBUNGAN HAM DENGAN FOOD SECURITY
(KETAHANAN PANGAN)

At the 1974 World Food Conference, governments
examined the global problem of food production and
consumption, and solemnly proclaimed that "every
man, woman and child has the inalienable right to be

free from hunger and malnutrition in order to develop
their physical and mental faculties”
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1974, 1986

J World Bank (1986) defined food security as “access by all
people at all times to enough food for an active and healthy life”

Action:
J Food production and availability
J Food distribution and accessibility by all
 Individual consumption and meeting nutritional needs
J Food insecurity monitor
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Food insecurity: unsafe food?

In the United States, each
year one in four citizens
suffers from a food borne
illness. This translates to
76 million people.

In 1993, food poisoning
outbreak in Denmark
affected 700 people who
had eaten pork
contaminated with
Salmonella

Present findings that
cancer causing agents
may be found in our
everyday food. So what is
safe?
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Rome Declaration at World Food Summit
Nov 13, 1996

The Declaration enunciates both the ultimate goal
and the immediate target. "We pledge our political

will and our common and national commitment to
achieving food security for all and to an ongoing
effort to eradicate hunger in all countries, with an
immediate view to reducing the number of

undernourished people to half their present level by
2015."
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1974, 1986. 1996

Rome Declaration at World Food Summit on 13 November
1996

" ... the right of everyone to have access to safe and
nutritious food, consistent with the right to adequate food
and the fundamental right of everyone to be free from

hunger.

Declaration touches on two 1ssues

food security gg) ym: DEGENERATIF/KRONIS
food safety RESMI 2013: GULA, /KARBOHIDRAT
MURNI

http:/f'www . fao.org/wfs/final/rd-e.htm
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1974. 1986

J World Bank (1986) defines “access by all
people at all times to enough food for an active and healthy life”

Action:
J Food production and
J Food distribution and accessibility by all
d Individual consumption and meeting nutritional needs
J Food insecurity monitor

FOOD PRODUCTION AND AVAILABILITY :lokal atau impor?

FOOD DISTRIBUTION AND ACCESSIBILITY BY ALL
INDIVIDUAL CONSUMPTION AND MEETING NUTRITIONAL/
FUNCTIONAL NEEDS

KEBIJAKAN PANGAN DI INDONESIA=
KETAHANAN PANGAN?
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FOOD PRODUCTION AND AVAILABILITY Produksi lokal atau ir

i
{ _______|IMPOR___|LOKAL

WAKTU SINGKAT LAMA

KEMUDAHAN MUDAH - LEBIH SULIT

KEMANDIRIAN TIDAKADA PASTI MANDIRI:

/SECURITY/KEAMANAN POTENSI BESAR

MODAL BANYAK LEBIH BANYAK

DISTRIBUSI LUAS TERBATAS

KEMAPANAN TIDAK PASTT:

(SUSTAINABILITY) POTENSI HRS DIREALISASIKAN

FOOD DISTRIBUTION AND ACCESSIBILITY BY ALL: PRODUKSI LOKAL

IMPOR UNTUK SATU MUSIM SAJA,
PERLU SIAPKAN MODAL UNTUK BIAYA IMPOR DAN BIAYA AGRIKULTUR
(AMAT LAYAK)

SETELAH SATU MUSIM SUDAH BISA PANEN, TIDAK PERLI IMPOR LAGI
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INDIVIDUAL CONSUMPTIO!
ONAL NEEDS: 250.000.000 ORAN
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PANGA SIONAL.:
2N PANGAN UNTUK POLA MAKAN
G DAPAT MENCEGAH PENYAKIT
ENERATIF DAN GIZI KURANG

BAHAN POLA MAKAN SEHAT
HO 2012:
SUMBER YANG PALING KREDIBEL

< NABATI

< UTUH (BERAS COKLAT BUKAN
BERAS PUTIH, BUKAN TERIGU)

< ALAMI (BUKAN SENYAWA KIMIA
SINTETIK)
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AN o oyt Memicy /menceqan KAMKER
S0l St penyokt rong
WHO: second o degth

ika dapet menceg Konker, menceqeh penyakit krons iy




/

s Food, Nutrition and the Prevention of Cancer

SUMMARY

It is abundantly clear that the incidence of all
the common cancers in human is being
determined by various potentially controllable
external factors.

This is surely the most comforting fact to come
out of all cancer research, for it means that
cancer is, in large part, a preventable diseases.

World Cancer Research Funds (WCRF) & American
Institute for Cancer Research (AICR) 1997: 670 halaman
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== WHO 2002

CANCER STRATEGIES
Pencegahan ., Perawatan
Pengobatan
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g
Bagaimana

terjadinya kanker ?

85% kejadian kanker disebabkan

oleh faktor

dari luar tubuh:

Karsinogen (Polusi makanan /Minuman/
udara/air), sinar UV, virus, infeksi

Hanya 15% disebabkan oleh keturunan
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Food, Nutrition,

Physical DEKADE KE 2
Activity,. §rd the World \o%  American
Prevention Cancer . Institute for

of Cancer: Research Fund Cancer Research

a Global Perspective

Second Expert Report -

Expert Panel Chair CONFERENCE
HONGKONG

Professor Sir Michael DECEMBER

Marmot

2007

University College London




.. ——
|

Scale of the project

1. 5 years

2. Meeting every 6 months

3. Initially identified 500,000 papers

* > 6000 considered

* 20 Systematic Literature Review
groups
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Global Pattern of Disease
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o Global Patterns in Cancer:
China

Mon-communicable causes of death
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MHon-communicable causes of death
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Recommendations

For ‘convincing’ or ‘probable’
exposures only

Consistent with
recommendations for other
chronic diseases
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Recommendations cover

Body fatness and physical activity
Diet
Foods and drinks that promote weight gain
Plant foods
Animal foods
Alcoholic drinks
Preservation, processing, preparation

Dietary supplements

Special recommendations

Breastfeeding

Cancer survivors
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RECOMMENDATION 4

PLANT FOODS
/

~

Eat mostly foods of plant origin

PUBLIC HEALTH GOALS

Population average consumption of non-starchy’
vegetables and of fruits to be at least 600 g (21 oz) daily?

Relatively unprocessed cereals (grains) and/or pulses
(legumes), and other foods that are a natural source of
dietary Tibre, to contribute to a population average
of at least 25 g non-starch polysaccharide daily

PERSONAL RECOMMEMNDATIONS
Eat at least five portions/servings
(at least 400 g or 14 oz) of a variety? of

non-starchy vegetables and of fruits every day

Eat relatively unprocessed cereals (grains)
and/or pulses (legumes) with every meal?

8/m/: Limit refined starchy foods



\//

The recommendation is in

consonance with the theme of
the 2007 NOBEL PRIZE
for peace.
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T Consumption of Plant Foods

v

I Consumptionof Animal Foods

v

{ Live-stock Breeding

v

! Global Warming
v

1l Cancers
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RECOMNMMENMDATION 7

PRESERVATION, PROCESSIMNG,

| PREFPARATION

Limit consumption of salt?
Acvoid mouldy cereals (grains) or pulses (legumes)
PUOELIC HEALTH G481 S

Population average consumption of salt from
all sources to be less thhan 5 g (Z2 g of sodium) a day

Proportion of the population consuming more thhamn 6 g
of salt (2.4 g of sodium) a day to be halved every 10 yvears

PiNiMmMise exposure to aflatoxins
from mouldy cereals {(graims) or pulses {(legurmes)
PERSONMAL RECOMPENDATICNS

Aovroicd salt-preserved, salted, or salty foods;
preserve foods without using salt’

Limit conmnsumption of processed foods with added salt
to ensure amn intake of less thham & g (2.4 g sodium) a daw

Do mot eat mouldy cereals {(graimns) or pulses (legumes)

' rMisthods of pressrvation that do mot or nesed ot use salt INclude refrigeration,
freezing, drving, bottling, camming, amd fermasreatiom
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RECOMMENDATION 8

Aim to meet nutritional needs through diet alone

PUBLIC HEALTH GOALS

Maximise the proportion of the population
achieving nutritional adequacy without
dietary supplements

PERSONAL RECOMMENDATION

Dietary supplements are not recommended
for cancer prevention

Warld S5 <'  American
Cancer Inscitute for
Research Fund Cancer Researc h
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MAKAN IKAN DAN NASI SAMA BANYAKNYA: BAGUS

KURANG: SAYURAN DAN BUAH, BERAS COKLAT



Aplikasi sorgum sebagai pangan sehat
untuk penderita dan mencegah
Diabetes dan kanker

Prof. Dr. Fransiska Zakaria Rungkat, MSc

DEPARTEMEN ILMU DAN TEKNOLOGI PANGAN
FAKULTAS TEKNOLOGI PERTANIAN
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ALF POLISHED SORGHUM HAS LOWER LOW GLYCEMIC INDEX AND
HIGHER ANTIOXIDANT ACTIVITY ON ERYTHOCYTE AND PREVENTED
COLON CANCER DEVELOPMENT IN RATS INDUCED WITH AOM
CARCINOGEN

SORGUM SETENGAH SOSOH.
ANTI DIABETES, ANTI KANKER

FRANSISKA RUNGKAT-ZAKARIA?Y, YUSDA SALIMI>
AND BAMBANG PONCOs3
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% Consumption of food derived from plants is
expected to increase a long with the awareness of
health maintenance (KONSUMSI PANGAN
NABATI AKAN MENINGKAT)
% Increasing demand of whole unpolished grains is
predicted to rise due to interest in this grains as
sources of complex carbohydrate and bioactive
compounds such as antioxidants (BIJI UTUH, TIDAK
DISOSOH)
* This prediction is related to the recommendation
by WHO (1997, 2008) on diet for the prevention
of cancer and other degenerative diseases
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WHO 2008

DIABETES: 90 % KARENA POLA MAKAN DAN
AKTIFITAS FISIK KURANG

PENYAKIT JANTUNG: 80 %0...ccccvuveininininininnnnnnne.
KANKER: 35%..cccciiiiiiiiiiiiiiiiiiiiiiiiinnnnananen.

NABATI (TANAMAN) ..o,
UTUH (DIKUNYAH)....oooooeooenn
ALAMI S0
VARIASL. ...



DIABETES: \_/

A DARAH TIDAK TERKONTROL/TINGGI
PANKREAS (PENGHASIL INSULIN): RUSAK
TEKANAN OKSIDATIF

(BANYAK SENYAWA RADIKAL/RADIKAL BEBAS)
NEED: FOODS WITH
- LOW GLYCEMIC INDEX:

WHOLE FOODS AS SOURCE
OF COMPLEX CARBOHYDRATE

- FOODS WITH HIGH ANTIOXIDANTS

- TINGGI SERAT
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Sorghum (Sorghum bicolor L. Moench)
Important grain originated from Africa
Spread and produced in countries
World production in 1990: 58 million tons

USA: Amerika (25 persen), India (21 .5 psersen), Mexico (11
persen), Cina (9 persen ) , Nigeria (7 persen).

Consumed by 500 millions people in > 30 countries

In fo)rm of unleavened bread (capati) and porridge (FAO,
1991).

Indonesia has developed several varieties (UPCA-Sz,
UPCA-S2, No.46, No.6¢, No. 7¢)

but yet consumed regularly
8/11/2014
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Indonesia - ancaman krisis pangan pd
2035. Jmlh penduduk 400 juta —
kebutuhan beras nasional mencapai £36
juta ton.

Produksi beras nasional masih di kisaran
25 - 29 juta ton -> Defisit Pangan
Nasional

Sumber karbohidrat utama penduduk
Indonesia — padi & jagung — Produksi
kedua komoditi belum mencukupi
kebutuhan pangan nasional — impor

kedua komoditi masih tinggi E*}




Gambar Struktur Biji Sorgum

The Whole Grain

Bran: protects seed —————
+ Fibre
B Vitamin:
o Trace Minerals

» Carbonydrate
+ Protemn

Germ: B
» Some B Vitamins

nourishment for the seed
* B Vitaming
* Vitarmin E
« Trace Minerals
« Phytonutrients

Endosperm: provides energy

Endosperm

Caryopsis (grain)

Stylet

Glassy endosperm

Floury endosperm Scutellum

Plumule:

Eplblast

Testa
Radicle
Endosperm —..—.



Table 1 Kompostst giz1 sorgum dan bahan pangan sumber karbohsdrat per 100
gambaan .
Bahan  Kalon Proten Lemak Kabohid Air  Sert P (2 Fe
pugn (Kil) (@ (9 () Co) (o) (mp (my (mg
Sormm 332 11 33 07 12 13 W W 44
Beras 360 07 ® 9% 1 6 47 08

[
Japng 361 : 45 1By 21T 9 380 46
) i

Kenfang 83 01 19 -1 3 07
Ubtkaw 157 L 03 Hoo6 - 3 4 0
Ubiplr 13 18 07 B - - 30 4007

Tengu 36 . 13 1] - - 1o 106 12
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Tahk 2

Dretary fibers composttion (% dry hass) of wheat flours and whole gram ereak

Caral Soluble dietary fiber Resistant sturch [ maluble distary fiber Totl disary fiber
Hard whent L&l 0.0l 1000 298 +001 4502
Soft whent |78 +0.01 (554001 | 57 +0401 a5 +0.11
Barky 2% +0.08 (2 +0.01 274041 AR (RN
Milig [45+0.01 1% +0.01 [150+012 [495+04l
Rye LMIEJ NI 1X+0.01 [407+023 1771+0 8
Sorghum L& =001 |77 £0.02 1353 +04 201 +04l

% Rapasr o al § Food Chasuserp 98 [ XNIG)] 32 38
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Tabel 3 Komponen fenolik sorgum

Komponen Fenolik

Jumlah (mg/g

bk)

Referensi

Asam hidroksibenzoat
p-Hiroksibenzoat
Gallat

Protokatekin

Vamlin

Asam hidroksisinamat
p-Kanmarat

Kafeat

Ferulat

Sinapat

Flavonoid

Anfosianin
3-deoksiantosianidin
(epigemdin,
luteolinidin siamiding
malvidin delpimdin)
Flavan-4-ol
Proanfosianidin
(Flavan-3-ol, katekin,
epikatekin prosiamdin)

15 - 36
26 46
24-141
8- 50
100-200
25-52
300-3500
50-140

0-2800
0-4000

0-1300

0-68000

Han ef al. 1983
Han et al. 1983
Han ef al. 1983
Han et al. 1983

Verbruggen ef al. 1993
Han ef al. 1983

Verbruggen er al. 1993
Han ef al. 1983

Sereme ef al. 1992: Awika ef al. 2003 2004b

Dicko af al 2005

Bate-Smuth 1969; Aundilakshmm ef af 1990-

Dicko ef al. 2005

Beta et al. 1999; Awika & Rooney 1004;

Dicko ef al. 2005

8/11/2014

Sumber Awika & Fooney 2004; Dicko et al. 2006
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Table 3

Contents of the major phenolic acids in ocerea ls

Phenolic acid Cereal (WT=40)=1 Referemce
(drw W™
Lrrerirr
Ferulc { 18 Sorghum 0 S Haklhm and Roomsey ( 1986):
Habum 1954
W rrm 174 Ao mrmd Toivn (20T
Rowve e 1 0 Fdb Aygfaorm @mrmed Toiva (20N
Wk ot =T Aggfaorn @ Toiwa 20N
Crars Sl Avcdoaom: armd [inva (20NN
Rice ELH N Aamnmdreasemn =t al. (2O
Barley e e Mlailland and Berser { 1995)
SimapEac (Z1) Sorghurnm S 1 =4h Habium =t al. {1523}
v gy i . T Avmaddrem sem et o al. (20
= oA T T Sorghurnm T 22340 Hakbm =t al. (1953)
(= v L D B Aamaddreasem =t @l (2O
Baarleyy =0t FeAmillard amd Bersasr { 19995
Frorrr
Ferualic { 18 Sorghurnm =m0 Halkum 198
I
Wl At SA1d4n Aagmdreasem et al. (2 1ay
I
Ryve bram 2T EA Avmaddreasem et al. (2 1ay
SimapHc (Z1) Sorghurnm NN Habum 1954
@
W v At TS Aamndreasemnm et al. (AWM LaE )
@
Rywe bram S Aagmdreasem et al. (2 1ay
A o T T Sorghurnm OG5 Hakbuy { 1984 )
W2y @
W' lbwe ot 17k Aamdreasem =t al. (24 la)
@
Ry bram IR Aamdreasem et al. (A La )

=2 TNoral (Ffree amnd HDowmd d eeaswaraecd
P Bound omly.

by HIPLC.




Table 7
Antioxidant (ORAC) activity in sorghum brans relative to common
fruits

Sample ORAC? (dry wt) Reference

Black sorghum bran 1010 Awika (2003)
Brown sorghum bran 24003 100 Awika (2003)
Bluehernes 87870 Mover et al. (2002)
Strawberries 356-400 Wu et al. (2002)0
Plums 452600 Wu et al. (2002)
Grapes 1M Wu et al. (2002)
Watermelon 15 Wu et al. (2002)
Orange B0-—150 Wu et al. (2002)

*pmol TE/g, using fluorescein as a probe.
P Unpublished data, courtesy of Wu., X.. Arkansas Children’s
MNutrition Center, USDA-ARS, AR.
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policosanols

e Approximately 38-92 mg / 100 g sorghum grain.
* Weller and Hwang (zoori. reported that these compounds may
Y

be the most commercially valuable.

Castano et al. (2002): 10 mg/day of policosanol was more
effective than 20 mg/day of lovastatinin reducing LDL
cholesterol and raising HDL cholesterol levels.

These authors also report that the policosanols present no toxic
eftects even at high doses.

Other positive benefits: lipid peroxidation, platelet
aggregation and smooth muscle cell proliferation

natural, safe and effective dietary alternatives to statin
medication.

Efficacy and economic potential of the sorghum policosanols
should be investigated.
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* sorgum kaya selulosa, f-glukan,
hemiselulosa (Waniska 2000) PD BEKATULNYA.

* Banyak memiliki peranan untuk pencegahan
penyakit degeneratif seperti diabetes millitus dan
kanker.
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Polifenol

& Efek
Flavonoid kesehatan
Lipid
serat

Serealia

#Menekan kolesterol
#Melindungi lipid dari oksidasi
# Antikarsinogenik
#Menghambat pertumbuhan tumor & kanker
# Meningkatkan sistem imun
#Melindungi sel eritrosit dari hemolisis
#Mengurangi penyakit-penyakit karena

' oksidasi low density lipoprotein (LDL)
‘P’ \i #Baik untuk diabetisi dan orang sehat

_‘<



Komponen serat
dan antioksidan
serealia

B\ )2
R

ade=g

Dikomersialisasikan secara
besar-besaran di dunia.
Berperan sebagai :

* Imunomodulator

« Anti aterosklerosis

g 7]

Deskripsi konsumen :

(+) Produk secara keseluruhan
menyenangkan & memiliki efek baik bagi
kesehatan

(-) Harga cukup mabhal.....

Sumber : www.quakeroatmeal.com




PEMANFAATAN SORGUM

Konsumsi beras dapat diturunkan tetapi tidak
menganggu konsumsi kalori

Menyiapkan bahan baku untuk implementasi
program diversifikasi pangan, khususnya diversifikasi
karbohidrat

Meningkatkan kegiatan budidaya serealia lain selain
beras

Mempertahankan keragaman hayati serealia tropikal
di Indonesia
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Analisa Proksimat

Uj1 Pasca Penyosohan

Tabel 1. Hasil analisa proksimat Sorgum, Jewawut dan Ketan hitam sebelum dan sesudah disosoh

Komposisi
kimia

Kadar air
Kadar abu
Protein
Lemak
Karbohidrat

8/11/2014

Sorgum
0’ 200 60’
11,4223 10,3386  8,6175
1,7736  1,4947 1,1683
6,5455  6,2313 5,9105
0,9892  0,9797 0,8820
79,2693 80,9556 83,4218

100°

7,3112
0,9674
5,3930
0,8229

85,5056 78,7108 81,5202 84,3457 85,4909

0,

8,5929
3,0174
7,6365
2,0272

Nilai Rerata (%0)

Jewawut
100° 200°
7,6094 59334
1,7682 1,0682
7,2858 71139
1,6301 1,4638

300°

5,1170
0,9492
7,0101
1,3866

Ketan Hitam

0’ 5 15°

13,1402 12,5278 10,6991
1,7709 1,5135 1,0269
5,6504 5,2168 5,0510
1,2775 1,2337 1,0871
78,0866 79,5082 82,1359

POLTEKES MKS PROF FRANSISKA RUNGKAT ZAKARIA

25°

8,1416
0,9198
4,4417
0,9804
85,5164
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Kadar
Total Fenol

SNS SS1 SS2 SS3 JINS JS1 JS2 JS3 KNS KS1 KS2 KS3

Perlakuan

Gambar 2. Rerata kadar total fenol

ekstrak sorgum, jewawut dan

ketan hitam akibat pengaruh
perlakuan waktu penyosohan
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Keterangan :

Setiap data merupakan rerata dua kali ulangan

Angka pada grafik yang mempunyai huruf beda menyatakan beda nyata
(BNT a = 5%)

SNS = Sorgum non sosoh

SS1 = Sorgum sosoh 20 detik
SS2 = Sorgum sosoh 60 detik
SS3 = Sorgum sosoh 100 detik
INS = Jewawut non sosoh

JS1 = Jewawut sosoh 100 detik
JS2 = Jewawut sosoh 200 detik
JS3 = Jewawut sosoh 300 detik
KNS = Ketan hitam non sosoh
KS1 = Ketan hitam sosoh 5 detik
KS2 = Ketan hitam sosoh 15 detik

KS3 = Ketan hitam sosoh 25 detik
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Aktivitas Antioksidan

Gambar
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3. Rerata aktivitas
antioksidan ekstrak sorgum,
jewawut dan ketan hitam
akibat pengaruh perlakuan
waktu penyosohan

Perlakuan

Keterangan :

Setiap data merupakan rerata dua kali ulangan

Angka pada grafik yang mempunyai huruf beda menyatakan beda
nyata (BNT a = 5%)

SNS = Sorgum non sosoh

SS1 = Sorgum sosoh 20 detik
SS2 = Sorgum sosoh 60 detik
SS3 = Sorgum sosoh 100 detik
INS = Jewawut non sosoh

JS1 = Jewawut sosoh 100 detik
JS2 = Jewawut sosoh 200 detik
JS3 = Jewawut sosoh 300 detik
KNS = Ketan hitam non sosoh
KS1 = Ketan hitam sosoh 5 detik
KS2 = Ketan hitam sosoh 15 detik

KS3 = Ketan hitam sosoh 25 detik



Pemasakan dan Uji Organoleptik
Tabel 3. Skor Nilai Rerata Untuk Berbagai Atribut Sensori Dari Sorgum, Jewawut dan Ketan Hitam

Keterangan :

Perlakuan untuk sorgum Perlakuan untuk ketan hitam

- S1 = waktu sosoh 20 detik, waktu pemasakan 40 menit, perbandingan air 1:10 - K1 = waktu sosoh 5 detik, waktu pemasakan 25 menit, perbandingan air 1:7
- S2 = waktu sosoh 20 detik, waktu pemasakan 40 menit, perbandingan air 1:11 - K2 = waktu sosoh 5 detik, waktu pemasakan 25 menit, perbandingan air 1:8
- S3 = waktu sosoh 20 detik, waktu pemasakan 45 menit, perbandingan air 1:10 - K3 = waktu sosoh 5 detik, waktu pemasakan 30 menit, perbandingan air 1:7
- S4 = waktu sosoh 20 detik, waktu pemasakan 45 menit, perbandingan air 1:11 - K4 = waktu sosoh 5 detik, waktu pemasakan 30 menit, perbandingan air 1:8
- S5 = waktu sosoh 100 detik, waktu pemasakan 40 menit, perbandingan air 1:10 - K5 = waktu sosoh 15 detik, waktu pemasakan 25 menit, perbandingan air 1:7
- S6 = waktu sosoh 100 detik, waktu pemasakan 40 menit, perbandingan air 1:11 - K6 = waktu sosoh 15 detik, waktu pemasakan 25 menit, perbandingan air 1:8
- S7 = waktu sosoh 100 detik, waktu pemasakan 45 menit, perbandingan air 1:10 - K7 = waktu sosoh 15 detik, waktu pemasakan 30 menit, perbandingan air 1:7
- S8 = waktu sosoh 100 detik, waktu pemasakan 45 menit, perbandingan air 1:11 - K8 = waktu sosoh 15 detik, waktu pemasakan 30 menit, perbandingan air 1:8

Perlakuan untuk Jewawut

- J1 = waktu sosoh 100 detik, waktu pemasakan 20 menit, perbandingan air 1:7
- J2 = waktu sosoh 100 detik, waktu pemasakan 20 menit, perbandingan air 1:8
- J3 = waktu sosoh 100 detik, waktu pemasakan 25 menit, perbandingan air 1:7
- J4 = waktu sosoh 100 detik, waktu pemasakan 25 menit, perbandingan air 1:8
- J5 = waktu sosoh 300 detik, waktu pemasakan 20 menit, perbandingan air 1:7
- J6 = waktu sosoh 300 detik, waktu pemasakan 20 menit, perbandingan air 1:8
- J7 = waktu sosoh 300 detik, waktu pemasakan 25 menit, perbandingan air 1:7
- J8 = w1 52601300 detik, waktu pemasakan 25 menit, perbandingan air 1:8



Kapasitas imunomodulator

: . - A
& _“,2)8/2006 19:34:00

Tahap pengambilan darah Darah segar Darah setelah
di sentrifuse

SESaany |
- ' -

A L LS

14/03/2006

Isolasi sel limfosit Isolasi sel limfosit Isolasi sel limfosit
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Haemacytometer
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Penambahan ekstrak Kultur pada microplate

Proses inkubasi

croplate reader
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Indeks Stimulasi

1356 bc 4 39gpc 1-425bc

Kontrol, Mitogen, dan Ekstrak Serealia

1301 be
1.000 l-ﬂﬂj C .
0.000

Kontrol 1A

Gambar 19. Nilai indeks stimulasi (I5) sel limfosit ekstrak zerealhia dengan
Eontrol dan mitogen

Fieterangan -

Setiap data metupakan rerata dua kali ulanzan

Angka pada zafk vang mempunval huruf beda pada masing-masing serealia meoyatakan beda
nyvata (BNT o= 3%)

Fontrel = Meadia EPMI 2A = Eksirak amr sorgum S =Eksirak aseton sorgum
LPS  =Lipopolsakarida JA  =Eksmakamjewawut JC  =Eksirak aseton jewawnit
ConA =Coocapavalin A EA = Ekstrak am ketan hitam EC = Ekstrak aseton ketan hefam
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Figure 2. He ancy of HUMAN red blood cells ex
in the presence of sorghum, millet or black

glutinous rice extract. Sorghum extract has the highest antioxidant
activity in protecting cell lysis
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TO STUDY
THE GLYCEMIC INDEX FOR DIABETES

BODY ANTIOXIDANT ACTIVITY
ANTICANCER
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Milled with Dish Mill WK FEEDING
Fl(ir, TEtMINASI
‘ SPLEEN, %
- =
CELLS WERE DPPH, MDA, SOD,
CULTURED 3 DAYS, CATALASE, GPX

LIVING CELLS: MTT




ROUP D RIPTIC
KO CONTROL, WITH CORN STARCH AS SOURCE OF
CARBOHYDRATE
S-50 SOURCE OF CARBOHYDRATE: 50% FROM
SORGHUM FLOUR, 50% FROM CORN STARCH
S-100 SOURCE OF CARBOHYDRATE: 100% FROM

SORGHUM FLOUR




RAT GROWTH DURING 56 DAYS OF FEEDING

Body weight, g
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e control group, group B, C and D received AOM carcinogen. Group C and
D received sorghum 50 and 100% as the source of carbohydrate.

8/11/2014

Consummtion (gram)

4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

= A\

=i—B

== C

=>=D

10

Week of observation

15

POLTEKES MKS

20

PROF FRANSISKA RUNGKAT ZAKARIA



(> = inflamation

E> = damaged
epithel,

= cript
aberant)
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Table 2. Mice colon profile expressed by HE staining
Note: Different superscripts _column show significant different
<0,05). Group A was the control group, group B, C and D received AOM

carcinogen. Group C and D received sorghum 50 and 100% as the source of
carbohydrate.

Averge score of collitic

Mice mark
Group A (std + Saline

injection) 0,00%£0,00
Group B (std+AOM,DSS) 3,60+0,50
Group C (S50+AOM,DSS) 1,50b+0,54
Group D (S100+AOM,DSS) 1,30°+0,51
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rol group,

_ALC

upB, C and D received AOM carcinogen. Group C and D received sorghum
50 and 100% as the source of carbohydrate.

8/11/2014



LYMPHOCYTE PROLIFERATION ACTIVITY

3.46a
a } RATS FED SORGHUM

e 50 & 100% AS SOUCE
OF
CARBOHYDRATE
2.03b HAVE LYMPHOCYTE
MORE ACTIVELY
[ PROLIFERATE
- (MORE LIVING CELLS)
- PARTICULARLY AT 50%

- SORGHUM
, , | INCREMENT:
KO S-50 S-100 50% SORGHUM: 70%,

100 % SORGHUM: 63%),
Source of carbohydrate - =
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28.17a

« 30,00 - 26.31b

o

§ 25,00 - 20.39c

25 20,00 -

& §15.00 -

% 10,00

= 5,00 -

% 4

< KO S-50 S-100
Swnrgefrcakoshydrate

KO: CONTROL; S-50: SorHgum 50%;S-100: sorgHum
100%;

FEEDING 50% AND 100% SORGHUM AS SOURCE OF
CARBOHYDRATE REDUCED LIVER MDA: INDICATION OF

LOWER OXIDATION PRODUCT , INCREMENT:
5070,50ORGHUM: 38%; 100 % SORGHUM: 28%,



LIVER MALONDIALDEHYDE (MDA)

25.00 - 23.03a

19.29b
| 18.01c

S-50
Source of carbohydrate

KO S-100

KO: CONTROL; S-50: SorHgum 50%;S-100: sorgHum
100%;
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FEEDING 50% AND
100%

SORGHUM AS
SOURCE OF
CARBOHYDRATE
REDUCE LIVER MDA:
INDICATION OF
LOWER

OXIDATION
PRODUCT
INCREMENT:

50% SORGHUM: 22%;
100 % SORGHUM:
16%),

NO SIGNS OF
ADVERSE EFFECT



LIVER SOD ENZYME

g 39.79a 38.38ab

% I I

Frna200l26

KO S-50 S-100

Source of carbohydrate

KO: CONTROL; S-50: SorHgum 50%;S-100: sorgHum
100%;
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FEEDING 50% AND
100%

SORGHUM AS
SOURCE OF
CARBOHYDRATE
INCREASED LIVER
SOD:

INDICATION OF
HIGHER

ANTIOXIDANT
INCREMENT:

50% SORGHUM: 98%;
100 % SORGHUM: 91%,



LIVER ENZIM GLUTATHION PEROXYDASE (GPX)

e 24.58a
25,00 - [ 22.28b
|
16.77
: FEEDING 50% AND
) T 100%
SORGHUM AS
- SOURCE OF
CARBOHYDRATE
5,00 INCREASED LIVER
GPx:
| ' . INDICATION OF
KO S50 S-100 HIGHER
Souréé o.f Cari)ohydrate ANTIOXIDANT
INCREMENT:

50% SORGHUM: 57%;

KO: CONTROL; S-50: SorHgum 50%;S-100: sorgHum 100 % SORGHUM: 33%,
100%;
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e (F1,F2, F3, F4)

|

Proses ekstrusi dengan
ekstruder

|

Produk Ekstrusi

Diagram alir 2. Pembuatan produk ekstrusi berbahan dasar sorgum
Keterangan : Kadar air bahan 13-14%
Suhu ekstruder T1=1350C T2= 100 0C dan T3= 70 oC
Penambahan mentega ke dalam adonan 100g dalam 3kg
adonan
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Perlakuan Bahan Baku /



conclusion R SsS——

Sorghum half polished has GI of 44.69 which classifies
sorghum into low GI food category (DIABETES).
Sorghum has more potency in inhibiting erythrocyte
lysis compare to millet and black glutinous rice extracts
(ANTIOKSIDAN).

In in vivo mice study, sorghum showed inhibition on
mucosal damage caused by AOM-DSS and reduce
COX-2 enzyme production in mucosal cell (KANKER).

These results demonstrated anti diabetic and
anticancer properties of sorghum
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