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Local Food Innovation to Achieve the Sustainable Development Goals
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INTRODUCTION

The new product is mass
.8 produced, brought to
JRE —® market, and sold.

DOE-funded scientists at
National Labs and universi-
ties make a scientific discov- @———
ery with potential commer-
cial value.

The tested prototype is
turned into a commer-
cial product.

The scientists inform the lab's
technolegy transfer office
about the invention.

The new prototype is
tested and the com-
mercial value of the
discovery is confirmed.

Once the patenting process
has begun, interested com-

panies can license DOE-held
inventions.

The company, often working with DOE
support, integrates the discovery into a
potential product.




INTRODUCTION
Sustainable Development Goals (SDGs)
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INTRODUCTION

H ig h FOOd secu ri ty Households had no problems, or anx lety

about, consistently accessing adequate food

Households had problems or anxiety at times about
accessing adequate food, but the guality, varliety, and
quantity of thelr food were not substantially reduced

Low Fond /' Households reduced the quality, variety, and desirabllity
t!r | of thelr diets, but the guantity of food Intake and normal
secur. eating patterns were not substantially disrupted

Very Low Food
Security

At times during the year, eating patterns of one or more
household members were disrupted and food Intake reduced
because the household lacked money or other resources for food.

Source: Adapted from the USDA Economic Research Service.




INTRODUCTION

v'Increasing global food demand

v’ Diet changes: Nutritional problems
v'Climate change

v Food acces

v’ Availability of clean water

v'Decrease in land area and soil
fertility

v Food loss and waste
v Covid-19 pandemic?




INTRODUCTION

Covid : The main problem is loss of income
and disruption in domestic and international
food supply chains

COVID-19 increased the number of poor N
people for Indonesia before Covid was Conversion and

Distribution

already in the (single digit) 9.2% and is now , ‘ =[5 Fooweage e ! holesaler

S |
propetties of fruit . 'ﬁ“‘ Retail

back in the double digits (around 12%). B L \ e o
\ F&D

harvest and processing

WFP estimates that the loss of income and e
remittances due to COVID 19 could increase e 44%

the number of people acutely food insecure Origination —Sensumpion
from 135 to 265 million in low- and middle- i " St bl .

i n CO m e CO u nt ries . ,..‘ kg’ markets safety and quality

2. Environme ntally 8. Consumer litesty les and

Consumption

friendly integrated fruit health

A pr|0r|ty for mltlgatlng the deC||ne |n access & LS production systems L
to food from loss or discontinuation of R
income is to improve social protection
programmes.




Food and Nutrition Fulfillment Challenge

Global food availability is dwindling and global
food prices are rising, making the poor the
most vulnerable

Food security refers to a condition in which “all
people, at all times, have physical and
economic access to sufficient, safe and
nutritious food to meet their dietary needs and
food preferences for an active and healthy life”
(FAO, 1996)

Food insecurity occurs due to: lack of
resources (including financial and
other resources such as
transportation); lack of access to
nutritious food at affordable prices,
lack of access to food due to
geographical isolation; and lack of
motivation or knowledge about a
nutritious diet




J Global food security challenges: Increasing global food demand

 We can calculate the total world food | ¢« The results of the author's calculations
needs consumed by humans per with the total population of Indonesia

capita per year in developed 8 atthe beginning of 2021 = 271,349,889
countries 900 kg while in poor areas

or areas 460 kg per capita per year.

people, with consumption of

92.9kg/capita rice needs in one year
* [F WE ESTIMATE INDONESIAN FOOD 25,208,405 Tons

NEED TOTAL PERKAPITA 500 . 3months = 6,302,101 Tons.
Kg/YEAR=1.36 Kg/DAY

* Indonesia food needs : 149,242,438

Tons (Total population 2021:
271,349,889 people)




J Global food security challenges: Increasing global food demand

“Robert Malthus's theory about population growth rate? He stated "The
population growth rate is like a geometric sequence, and the rate of food
growth is like an arithmetic sequence".

PER CAPITA CONSUMPTION

By 2030, average per capita food consumption in developing countries is expected to grow, with
By 2030, the only one in seven people consuming less than 2500 calories per day.
oot global economy
could double in
B OTHERS size, and India and
EURGPEAN China will swell to
g UNION represent around
UNITED 40% of global
B Srames middle-class
consumption, up
from less than
QIUER 10% in 2010. This
will significantly
I INDIA alter the
I CHINA composition of
global diets.
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Strategy to increase food security

2. Local Food

1. Production increase Diversification

3. Reinforcement of food

. 4. Modern Farming;
reserves and logistics

Smart Farming



Strategy to increase food security

3. LONG-TERM:
Among other things with
encourage improvement 7%

. 5> MEDIUM TERM: reduce yield losses to 5%.

production per year and

Continuing the post-Covid-19

labor intensive,local food diversification,

helpfood availability in deficit areas,

anticipating drought,

keeping the spirit agricultural work
through production assistance and
agricultural machinery,

encourage family farming,

assisting the smooth distribution of food,
increase agricultural exports,

strengthen Kostratani.

FOOD WASTE W"‘)

is a major worldwide problen ,

1. SHORT-TERM:
SOS or emergency agenda,

maintain food price stability and
build buffer stock.

) of all edible food produced
worldwide is wasted or lost

§ eachyear. Thatis 1/3 of the

food produced annually.

Guru Besar Faperta Unmul



FOOD INNOVATION

New food

iInnovation

° Innovation




LOCAL FOOD

NO
POVERTY

Tl

GOOD HEALTH
AND WELL-BEING

oy



SAGU

IG rendah,
bebas gluten,
kaya serat

Food Innovation Challenges

NEGARATERBESAR NO.3 DI DUNIA r— . . _
KEANEKARAGAMAN HAYATI (BIODIVERSITY) el _ 389Jenis

PISANG UBI KAYU 242 Sumber Karbohidrat Buah-buahan

Tinggi karbohidrat . Tinggi serat.
amin dan mineral JAGUNG IG menengah,

nggt serat. Tinggi karbohidrat 75 Jenis -"_.;;; - 228 Jenis
, : Sumber Protein Ry Sayuran

110Jenis BEE i 26 Jenis

IG rendah, empah dan bumbu Kacang-kacangan

antuoks:dan
~Kaya Sérat” £

TALAS

Tinggi serat, - IKAN : 40 JeniS
Kaya vitamin & mineral, KENTANG ;. - Kaya protein Bah ;
antioksidan Tinggi serat, ahan minuman
oK
1

Tinggi karbohidrat,

Food diversification is a program that is intended so that people are not fixated on only one type of staple food
and are encouraged to also consume other foodstuffs as a substitute for staple foods that have been consumed so
far

Massive use of local food is able to make a positive contribution to strengthening national food sovereignty
considering that Indonesia is food for local food such as from cassava, sweet potato, sago, etc

Food innovation and social engineering formulas can be applied to the targeted area so that an ideal food
diversification area can be formed according to local culture



FOOD INNOVATION

o

\ nn

PUPM PKU PK
Pekarangan Pengembangan Pengembangan Lumbung Pangan Pengembangan Pertanian
Pangan Lestari Usaha Pangan Korporasi Masyarakat Industri Pangan Keluarga
(P2L) Masyarakat Usahatani Lokal
Sustainable Community Food Farming Business Community Local Food Family
food yard Business Development | Cooperative Development | Food Barns Industry Development Farming

PENGENVIEANGAN INDUSTRI PANGAN LOKAL (PIPL 1LO00O)
BEBERBASIS UIVIKIV

2024
200 PIPL

w 20271 200 PIPL

2020 200 PIPL
200 PIPL

200 PIPL A1 O0OO0OCO PIXIFAL.
Tthihare 2O




* Incentives for food processing industries and innovators to use local raw
materials and encourage the growth of upstream production

* Production development and partnerships with off takers to get market
guarantees and fair prices

« Gathering support from related Ministries/Agencies to develop food innovation
programs

* Increase collaboration and synergy with other institutions and stakeholders
including industry in order to strengthen the innovation ecosystem

* Healthy food products made from local plants such as sago, cassava, which
are produced in forms and flavors that are known to the public

Guru Besar Faperta Unmul




The several kinds of Dayak ethnic food in Kutai Barat District:

Namit Jabau Penyek (Rice
mixed with crushed Cassava)

Cassava Rice in Grated, Nasi
sobot (Rice mixed Cassava)

Bubur Jagaq (Jagag Porridge)
Bubur Jagonkg (Corn Porridge)

Pusok Jabau Topak Sampur
Toyuk Tekayo (Cassava leaves
mashed mix eggplant sparrow)

Uur Lajak (Galangal boiled)

Cucumber korut onions meaq
(Cucumber grated mixed sliced
onions)

FOOD INNOVATION

Basuqgq Tolakng/Rebukng
(Vegetable Bamboo shoots)

Ocok Jabau Sampur Teniq
(cassava leaves mashed mixed
umbut tree teniq)

Tread Kinas lepet Jabau (Fish
Smoke /Salai Kuah cassava
cassava)

Fish Smoke/Kinas tapaq

Lusat Kinas (Fish Cooked In
Bamboo)

Pojot Kinas Nete Dawent Jeloq
(Fish of wrapped in banana
leaves)

Tinting pulut / Tara (rice sticky
rice cooked in Bamboo)




FOOD INNOVATION

Gula Nyui/Gula Tapoq (palm
sugar blended grated coconut)

Lepton (snacks made from
glutinous rice in depth There is a
brown sugar)

Tumpiq (snacks made of
glutinous rice, mixed brown
sugar or salt)

Dongkoq (Sticky glutinous rice,
then pounded, with the aim of
being fused and wrapped in
leaves)

Bahapm (Rice glutinous young
pounded until the plate is then
mixed with grated coconut and
brown sugar)

The several kinds of Dayak ethnic food in Kutai Barat District:

Sagotng (Roasted rice
flour is then mixed with
coconut and brown
sugar)

Pais Ketan (Kelopaq
Pulut), Wajik Ketan
(Wajik Pulut)

Ketoq durian / ketoq
kalank.

Tempoyak durian
(durian fermented)

Sambal Tempoyak
Durian (sauce
tempoyak)

Gula gait, etc.




+ Lepiu flour has
saponins,
flavonoids, phenols
and alkaloids.

FOOD INNOVATION

1
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Blood glucose (g/dL)
P

=2 =

Time (Minute)

Comparison of response of the average
blood glucose in subjects after
consumption of cereal Lepiu and Energen
(Saragih, et al, 2014)

* |G Lepiu /Seed : 32

Fried
___ Boiled
— steamed

time (minutes)

(0] 30 60
time (minutes)

The comparison Flour Lepiu, Lai (Durio kutejensis), tuber Banana, Haruan Fish
and Sweet Potato (Saragih et al 2017)

Nutrition components (%)
Flour . )
Charbohydrate  Protein Fats Water content Ash conten Fiber content

Lepiu 65.80 4.26 7.05 19.15 1.40 0.30
Lai seed 66.65 13.17 8.49 7.60 0.57
Banana Tuber 79.65 3.42 1.27 9.65 1.15
Haruan fish 54.06 26.45 7.28 10.25 1.56

Sweet Potato 77.86 4.42 0.89 6.77 4.61

Phytochemicals
Flour
Steroids Flavonoids

Lepiu
Lai Seed
Banana tuber
Haruan fish

Sweet potato




Bawang[)aya[{

{Eioeu) Scbagai Pangan Fungrional

o Saragih ef al. (2014) twice consumption daily of tiwai herbal drink n 7 days, it
could reduce total cholesterol of 3.3 mg/dL.

Tiwai Herbal Drink | Antioxidant activity
(1C50); Brewed in water

Sun drying* 103.27
Oven* 104.03
Phytochemicals Roasted™* 85.22

; . : : Tiwai powder** 102.24
Steroids ~ Saponins  Flavonoids ~ Phenol  Alkaloids P
Tiwai Instan** 183.01

Tiwai can also be used as food additives as food coloring (Saragih et al,
2013

Flour

Tiwai - - H H H _ _
Saragih, 2011*; Saragih, 2020**




e Cassava: Cassava Rice

: REST - fF e § N -l
« Namit jabau penyek/cassava granules has water
MRS - - - 0 1524 content 13.40%, ash 0.45%, fat content 0.88%,

“ -
# -
-

e 216 crude fiber content 4.53%, protein content
&,#--fﬁl---tﬁ---#r—;—i 3658 0.79%, carbohydrate levels 84.50% and energy
| o 349kcal (Saragih et al, 2017)

« Glycemic index namit jabau penyek with low
criterion that is 23,64 (Saragih et al, 2017)
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Saragih, 2017



Table 1. Effect of addition of cassava leve ((1) flowr on nutrition content (% wfw) of CL cookies.

{(Wheat flour: cassava puree: cassava leal flour)

Muirition 8
49:49:1 4484

Ardiooderd aciedy (5]
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Carcinteilion [pam|

505040 47:47:h 4 dh 8
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Fig. 1. Antisdidant activity of CL cookies with formula (46 : 46 : 2

Water Content (%) 339081 2582053 4072015 4832009 512%0.16

Ash content (%) 1.73x0.12 1.B020.26 1.56%(0.19 1462015 1.h320.25

Fat content (%) N.76%0.25 12.6020.20 1213%0.15 11502020 1067%0.15 -

Protein content (%)~ 9.132041° 9152129 9.3520.4F 9742055 10942088 g

Fiber content (%) 1.2020.10° 21020104 243*01F 1172015 3752015 =

Carbohydrate (%) p.752 14 73.80% L& 7109146 712066 7lpdzlOP &

Energy {keal) 480302749 4454722080 43R07:05F  #3Le0xlS5SF 4263121814 i
(L cookies were prepared in 100 g composite flour basis. Data (F2SD) were calculated from 3 replications. Data were anal- o

=
=

yaed by ANOVA continued by Tukey test (p=0.05). Data within the same row followed by different letter are significantly
different {p<i1.03).

Thrre [mibrenies)

Pl Brised o em e Cirdasa LEaFCookbes

Fig. 2. Respondent's blood sugar respomse after corsumption of of CL conkies with formula (46 : 46 : 2) and plain bread.

e Cassava Leaf Cookies Gl: 77
Saragih et al, 2020
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» Average fasting blood glucose
volunteers 0 minutes before
consuming red fern herbs with
a sugar concentration of 10 g
is 89.8 £ 10.3 mg / dL, then at
= = = % minute 30 after drinking herbal

Wi fern red blood sugar

—— Water Extract o fern red erbal 150 mi wih add sugar 10 volunteers have an increase of

""" e about 105, 1 + 12.3 mg / dL

with a difference in blood sugar

increase of 14.4 mg / dL

(Saragih et al, 2017).

100

Blood glucose mg/dL

Phytochemicals, Quality and Glycemic Response Fern Red Herbal (Stenochlaena
palustris) (Saragih, et al, 2017)

Fatty acid

Dihomo- Eicosapen-
Myristate  Palmitate  Palmitoleate  Stearate Oleate g-Linoleate a-Linolenate y-Linolenate y-linolenate  Arachidonate taenoate
Crop Cl14:0 Cl16:0 Cl16:1n7 CI18:0 C18:1n9 Cl18:2n6 Cl18:3n3 Cl18:3n6 C20:3n6 C20:4n6 C20:5n3  n6/n3 ratio
(ng/g dry wt)
Ostrich fern 1035 11559 235a 3M41h 2165h 10713a 7011h 9la 1331a 77 1384a 24a
(%) 0.2 26.9 0.6 0.8 5.1 25.0 16.4 1.8 31 16.8 3.2
Purslane 114a 874h 0b 584a 28044 3807h 17983a 0b 0b 0b 0b 0.21h

(%) 0.4 33 2.3 10.8 14.7 69.2

K N —

Saragih, 2017

“For each fatty acid, comparison of crop means was performed by the LSD test with differences being declared at the 5% o probability level. Crop means for each fatty acid with different

letters are significantly different. (DeLong et al 2011)
3 3




=@ (lucose (mgz/dL) = ® « Bread Sample (mg/dL)

Glycemic response after and
before consumption bread
formulations. Resulting bread
has a score of 65, the glycemic
index of food with moderate

criteria (Saragih et al, 2016)

Effect comparison pumpkin flour and wheat flour on the quality of bread and
the giyeemic index (Saragih et al, 2016)

Guru Besar Faperta Unmul




* Gl=54

Local Rice

Nutritional Value and Functional Properties of Rice Adan Black (Saragih et a/, 2013)

Nutrition Content Unit Value
Water % 12,60
Ash % 0,8
Fat % 1,4
Protein % 8,10
Carbohydrate % 74,47

Calories kcal/100g 342,88
Fe(iron) mg/1000g 3.61
Vitamin B1(Thiamin) mg/100g 023
Soluble dietary fiber ag/100g 2.42
Insoluble dietary fiber ag/100g 0.91
Fiber total a/100g S.953
Amylose ag/100g 10.81
Starch total a/100g 76.28

Amylopectin ag/100g 65.47
VAR P 3

Guru Besar Faperta Unmul



40% wheat flour :

60% banana hump flour can be well
received by the panelists, water content 16.94+1.30%,

ash content 0.35+0.06%, crude fiber content
13.56+£0.24% , protein 2.10+0.31%, fat 17.28+0.05%,
carbohydrates 63.30+1.62% and energy 417.2015.4
cal/100g brownies, Gl: 56 (Saragih et al. al, 2018)

Kadar serat (%)
Kadar air (%)
Kadar abu(%)
Rendemen (%)
Daya serap air (%) 2600+110a 173,0+89cd 223.0+97b 183,0+8 8c 166,0+8.4d

Starchy tubers after harvest banana fruit kepok provide the
best quality with a lower water content is 0.98 %2 , and the
absorption capacity of water is higher by 253.33 2. 0.99 to
1.41 % , ash content 0.48 to 0.67 2% , rendemen 9.56 to
12.30 %, water absorption 166-260 % , fiber 23.9 to 39.4
%, and the banana tubers flour can be used for making
cookies (Saragih, 2013). SR

Tabel 1. Hasil rata-rata karakteristik tepung bonggol pisang dan berbagai varietas

WVarietas Bongeol Pisan
Kepok Raja Mahuli Susu Ambon
2962+1 5 19.11+13e 2636+14b 2205+1.1d 240612 1c
1,09+0,02¢ 1,41+0,09a 1,25+0,1b 1,39+0 2a 1,41+0,2a
0,67+0,1a 0.44+0.1b 0,54+0.2b 0,47+0,1b 0,48+0.2b
1256+08e 1230109 1020+08d 10.70+0.7¢ 11,63+09b

K arakteristik

Kepok Raja Mahuli Susu Ambon
Gambar 1. Tepung Bonggol pisang pada pembesaran 100 kali

Saragih, 2013



|G Jelai : 54,69
(Saragih, 2017)
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JLocal Food Combinations

= Formulation of Purple Sweet Potato
Flour (lpomoea batatas L. Poir) and
Barley Flour (Coix lachryma-Jobi L.) on
physicochemical, sensory, index and
glycemic properties of Mocaf Analog
Rice Load

= Formulation 50 gr mocaf flour + 40 gr
purple sweet potato flour + 10 gr
barley flour, Gl =33.15

:

i B

-+ White bread
=¥ Analog rice
wid Glucose
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Saragih, et al, 2019




Comparison of Value Added from Local Food

Upstream local
food
agribusiness

On Farm
Local
Food



Closing Remarks

[dThe pandemic reminds us of the importance — Minuman Herbal Celup Kelakai i
of innovation and food security to support our [l ., S e
survival

LLocal food is not only for food diversification
bUt mUSt be present as @ downStream fOOd f & Foto dokumen Pribadi ¥ |
intervention to be the best, different, [lEle LS8 /
branding, quality to improve the welfare of = e
farmers/community



