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GLOBAL CHALLENGES OF FOOD SYSTEMS?
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GLOBAL CHALLENGES OF FOOD SYSTEMS?

. Global hunger remained virtually unchanged from 2021 te 2022,
still far above pre-covid-19-pandemic levels
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NOTES: * based on for 2022 are

by dotted lines. Bars show lower and upper bounds of the estimated range.
SOURCE: FAO. 2023. FAOSTAT: Suite of Food Security Indicators. In: FAO. [Cited 12 July 2023]).
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FOOD SYSTEMS TRANSFORMATION?

, Calls for a systemic approach
FOOD SECURITY * Proposes to foster more
;gu.”‘“‘”{ sustainable food systems

Fi

https://doi.org/10.4060/cc3017en

A sustainable food system” is a food system that
delivers food security and nutrition for all in such a way
that the economic, social and environmental bases to
generate food security and nutrition for future

generations are not compromised.

) The High Level Panel of Experts on Food Security and Nutrition (HLPE), the science-
policy interface of the UN Committee on World Food Security (CFS)
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FOOD SYSTEMS TRANSFORMATION?

» Calls for a systemic approach
* Proposes to foster more
sustainable food systems

https://doi.org/10.4060/cc3017en

W -

- providing sustainable diets
* low environmental
impacts, and > + NOW and
« improving the well-being | ° The FUTURE
of populations

-~
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FOOD SYSTEMS TRANSFORMATION?

- Even more challenging due to

(i) lower availability (and quality)
of arable land;

(ii) limited water supplies,
(iii) competition for biomass for
renewable energy,

(iv) uncertainty effect of climate
Image: Kevin Van Aelst ch ange,

(http://www.scientificamerican.com/ar
ticle.cfm?id=can-we-feed-the-world) . .

(v) growing population, and
(vi) unsustainable lifestyle

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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FOOD SYSTEM Food

N\, Production

Resource &
Waste Recovery

J Distribution &
Aggregation

Food System
Preparation & Elem entS

Consumption

Food
Processing

Markets &
Purchasing

Marketing

Adapted by Christy Shi, Center for Environmental Farming Systems.
From: Wilkins, J. and Eames-Sheavly, M. Discovering the Food System; An experiential learning program for young and inquiring minds.
Cornell University, Depariments of Nutritional Science and Horticulture. hitp://www.discoverfoodsys.cornell.edu/
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FOOD SYSTEM: ROLE OF FOOD PROCESSING

Essential component
of the food system

PRODUCTION CONSUMPTION

el (nutrition, health,

PROCESSING

(agriculture,
farming, etc) and well-being).
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8

Hariyadi, P. 2023. FOOD PROCESSING TECHNOLOGY FOR FOOD SAFETY & QUALITY, Seminar on “Integrating
Nutrition and Food Processing for Healthy Food Choices, NCD Prevention And Optimal Health”. Jakarta, Indonesia

04/12/2023 —05/12/2023 4/21



FOOD SYSTEM: ROLE OF FOOD PROCESSING

/ Essential component\
of the food system

Food Tech \=00d Tect

PRODUCTION FOOD CONSUMPTION

(agriculture, - (nutrition, health,
farming, etc) PROCESSING and well-being).

Y 4
Deﬁn't'on (https:/iIwww.ift.org/career-development/learn-about-food-science/food-facts/about-fs-and-t) IH

feeding the minds
that feed the world

Food Tech: the application of food science to the selection,
preservation, processing, packaging, distribution, & use of safe
food.

- Food science is the study of the physical, biological, and
chemical makeup of food; the causes of food deterioration;
and the concepts underlying food processing.

- Food processing is the treatment of food substances
by changing their properties to preserve it, improve its
quality or make it functionally more useful.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

FOOD SYSTEM: ROLE OF FOOD PROCESSING

/ Essential component\
of the food system

Fooq Tech Fo0d Tech

PRODUCTION FOOD CONSUMPTION

(agriculture, - (nutrition, health,
farming, etc) PROCESSING and well-being).

/ Cleaning & preparation (trimming, \
peeling)
 Size reduction (cutting, slicing, crushing,

grinding)

* Mixing, homogenization

« Isolation, extraction

* Dehydration (Drying, pressing)

* Heating (blanching, cooking,
pasteurization, sterilization, frying)

* Cooling (refrigeration, freezing)

« Fermentation, pickling, candying,
salting/brining

* Packaging, labeling

+ Storage, transport, ETC. /

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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FOOD SYSTEM: ROLE OF FOOD PROCESSING

PRODUCTION CONSUMPTION
icult - Gooe trition, health
(agriculture, - PROCESSING (nutrition, health,

Essential component\
of the food system

food Teoh

farming, etc) and well-being).

/Linking production N

and consumption.

« Converting raw
materials into food
products (safe,
nutritious, functional,
affordable, and
socially and
culturally

\__acceptable). 4
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ROLE OF FOOD PROCESSING TECHNOLOGY
1. Improving/ensuring food safety

) s

If it isn’t safe,
it isn’t food

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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ROLE OF FOOD PROCESSING TECHNOLOGY

1. Improving/ensuring food safety

FOOD SAFETY ISSUES

* to make food safe
Food te:h:ologies

an
public health m + to keep food safe (keep
contaminants under control)

* to prevent contamination
during and/or after
el EHR S e processing

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

ROLE OF FOOD PROCESSING TECHNOLOGY

1. Improving/ensuring food safety

Joachim von Braun
Kaosar Afsana

Louise 0. Fresco
Mohamed Hag Ali Hassan Editors

Braun et al. (Eds), 2023

Science and
Innovations ) .
Food processing can eliminate

for Food Systems
Transformation or reduce harmful

microorganisms, toxins, or
contaminants in food

@ Springer

https://doi.org/10.1007/978-3-031-15703-5

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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ROLE OF FOOD PROCESSING TECHNOLOGY

1. Improving/ensuring food safety

Example of food processing technology to
Improvel/ensure food safety

Food handling technology
Food hygiene technology
Protective packaging
Detection technology
Smart Sensors technology
ETC

S i e

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

ROLE OF FOOD PROCESSING TECHNOLOGY

2. Adding nutrient (fortification, enrichment, ETC)
- Niacin fortification: safe lives

3500
AP Bread ennchment
3000 4\--- -
w
Tt i
2 2500 [Nttt s e s e
1]
2 2000 f--m-mm e
< tandatory enrichment for some states
T 1500 |- oo e e D ’.. ____________________________________
=]
E 000 |- o oo g Mandatory endichment
= n 22 states
=<0«
0

1938 1940 1942 1944 1946 1948 1950 1952 1954
Year

Niacin fortification of processed food (bread) and reduction of number of death due to pellagra
(Miller, D.F. 1978. Pellagra deaths in the United States. Am J Clin Nutr. 1978;31:558-559).
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ROLE OF FOOD PROCESSING TECHNOLOGY
2. Adding nutrient (fortification, enrichment, ETC)

- Folate fortification
cbce:)

* Folate fortification in cereal foods: 28 %
reduction (annual) of neural tube defects
after mandatory fortification 1n 1996

* Folate fortification in cereal foods (coupled
with supplementation): 35% redution

R https://www.cdc.gov/ncbddd/folicacid/fags/fags-
fortification.html#:~:text=Therefore%2C%20these%20data%20confirm%20that,recommended%20amount%200f%20folic%20acid.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

ROLE OF FOOD PROCESSING TECHNOLOGY

2. Adding nutrient (fortification, enrichment, ETC)

- Vit D fortification in milk & rickets
- lodine fortification in salt & goiter

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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ROLE OF FOOD PROCESSING TECHNOLOGY

3. Maintaining food quality

T T

g A
v SAN ggmndY

——Fresh —e—Freeze =e—Cook -+—Cook+Drain

Vitamin A

Shelf life?
> 1 year at frozen
storage

Folate (Vitamin B9)

Thiamin (Vitamin B1)

Riboflavin (Vitamin 82)

Niacin (Vitamin 83)
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ROLE OF FOOD PROCESSING TECHNOLOGY

3. Maintaining food quality

Blanching

i

oo

Percentage of Vitamin C retained in peas by . :
currently used processing and cooking

methods
(Christian and Greger, 1988)

o
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Nutritional value of processed fruits
and vegetables (Tangsuphoom, N, 2014)
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ROLE OF FOOD PROCESSING TECHNOLOGY

4. Improving food quality

Table 3.4: Percent changes of vitamin C content, lycopene content, and total antioxidant
activity in processed tomatoes in comparison to those in unprocessed tomatoes [26].

Processing time at 88°C

2 min 15 min 30 min
Vitamin C -10.2 -15.5 -29.4
Lycopene 544 1711 164.3
Total antioxidant activity 28.1 339 62.2

Rechkemmer G. (2007). Chapter 5. Nutritional Aspects, In “Thermal processing of food”

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

ROLE OF FOOD PROCESSING TECHNOLOGY

4. Improving food quality

+

Total

amount
Changes of the natural
matrix or the
microstructure during
food processing may
influence the release,
transformation, and Amount
subsequent bioavailable
absorption of some >
nutrients in the Natural Storage Processing Preparation  Mastication  Digestion

H : source * Temperature * Heating * Physical * Physical * Mechanical
digestive traCt_ 5 *Variety  *Relative + Peeling + Cooking * Enzymatic * Enzymatic
Parada J, Agunera JM. * Growing  humidity * Freezing + Chemical
J Food Sci 2007: 72(2) conditions + Canning « Colloidal
’ + Extraction
* Etc

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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5. Extending shelf-life

Pasteurized milk,
shelf-life =3 -6
weeks, at
refrigerated
storage

Vs. Shelf-life of Raw Milk = 4-7 days [EEEONE safety ’
(at refrigeration)

https://phariyadi.foodreview.co.id/

ROLE OF FOOD PROCESSING TECHNOLOGY

Consumption of raw milk poses
severe health risks from
harmful microorganisms (E.
coli 0157:H7, Campylobacter,
Salmonella, and Listeria).

1998 — 2018: 202 outbreaks
caused 2,645 ilinesses and 228
hospitalizations (Outbreak
Studies on Raw Milk | CDC)

Vulnerable Groups: children,
older adults, and pregnant
women.

phariyadi@apps.ipb.ac.id

5. Extending shelf-life

Pasteurized milk,
shelf-life =3 -6
weeks, at
refrigerated
storage

Sterilized milk
(UHT),
Shelf-life > 1
year, at room
temperature
(No need
refrigeration)

https://phariyadi.foodreview.co.id/
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Canned Sardine with shelf-life of > 1
year, at room temperature storage
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ROLE OF FOOD PROCESSING TECHNOLOGY

6. Reduce food loss & waste.

Stages at food system
Range (%) Average (%)

From farm to retail 5-50 22

From retail to household 2-20 10

Total 7-70 32
(Kader (2005)

phariyadi@apps.ipb.ac.id
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ROLE OF FOOD PROCESSING TECHNOLOGY

£9%

FRUIT & VEGETABLES
FOOD LOSSES

Along . with'  rosts  and
tbhecs, o and vwegetables
hawe the highest wastage
catEs ol any leod producrs;

6. Reduce food loss & waste.

Did you know that...?

e hatii

Sifood

g S to &-=- -> arae hadf of &l the Prua
wast and wegetables  produced
e washed
o 2 kitlien apple
That’s why the Global Goals 3231‘5&'3&,‘2&5
focus on responsible comsumption G"'{
di :

https://m.facebook.com/Wor

half-of-all-th
https://twitter.com/un_vienna/status/780665804270346240 fr long-/10152555222760178/

phariyadi@apps.ipb.ac.id

https://phariyadi.foodreview.co.id/

26

Hariyadi, P. 2023. FOOD PROCESSING TECHNOLOGY FOR FOOD SAFETY & QUALITY, Seminar on “Integrating
Nutrition and Food Processing for Healthy Food Choices, NCD Prevention And Optimal Health”. Jakarta, Indonesia

04/12/2023 - 05/12/2023 13/21



12/6/2023

ROLE OF FOOD PROCESSING TECHNOLOGY

6. Reduce food loss & waste.
8 u | |

oM ™M 25M
16% % 20%

CONSUMER-FACING BUSINESSES INCLUDE

8M ™
5M
am
. - —
—
Supormar Stores FubService R Umtted Service SIS
&0 ‘

Figure 2. Origin and quantity of food waste in the United States, identifying the opportunities for

food manufacturers to help retailers and consumers reduce their waste (ReFed).
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ROLE OF FOOD PROCESSING TECHNOLOGY

7. Convenience

-» r,;).w -

s (]
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ROLE OF FOOD PROCESSING TECHNOLOGY

8. Provide OptiOl‘IS: Diversification/ Development of new products

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

ROLE OF FOOD PROCESSING TECHNOLOGY

4 Improving/ensuring food safety \

Adding nutrient (fortification, enrichment)

Maintaining food quality

Improving food quality

Extending shelf-life

Reduce food loss & waste.

Convenience

. Provide options: Diversification/ Development
of new products

. Improve the efficiency and reduce the cost

0....

ETC
Essential for sustainable
el

XN R WON

=
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CHALLENGES OF FOOD PROCESSING

Negative Image of Food Processing & Processed Food

https://visual.ly/community/Infogra
phics/food/reasons-never-eat-
processed-foods-again

https://healthiersteps.com/how-
to-avoid-processed-foods/

Eliminating Processed Foods
Series

OUR MONTH LONG
CHALLENnGe

from this FD to this FD

https://ronjamesitaliankitch
logspot.com/2017/06/confessio
ns-of-recovered-processed-
food.html

https://moneysavingmom.com/cut-processed-
food-14-weeks-free-online-mini-course/

https://moneysavingmom.com/cut-
processed-food-14-weeks-free-
online-mini-course/

* Processed foods get a bad reputation
+ extent of processing correlates with its unhealthiness
phariyadi@apps.ipb.ac.id
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CHALLENGES OF FOOD PROCESSING

Negative Image of Food Processing & Processed Food

Unhealthyness???
- Associated with:
* Highin calories (fats), sugar, and salt,
* Low density of nutrients (protein, fibers,

vit & minerals)
» The use of food additives (preservatives,

colorings, and flavorings).

A

* Processed foods get a bad reputation
+ extent of processing correlates with its unhealthiness
phariyadi@apps.ipb.ac.id
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FOOD REGULATORY SCIENCE ?

SUSTAINABLE
FOOD CYCLE

REGULATORY SCIENCE

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

FOOD REGULATORY SCIENCE ?

* Regulatory science: A science-based decision-
making process of regulations (including
guidance, tools, methods, and standards)
development

* It facilitates evidence-based regulation for the
food industry, ensuring:
i. Safety, nutrition, and quality to protect

consumer health.

ii. Sustainability to preserve environmental
well-being.

iii. continuous innovation and alignment with
the SDGs.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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FOOD REGULATORY SCIENCE ?

CODEX STANDARD:

Codex, a joint body of FAO and WHO, serves
as a model for regulatory science based on
the best scientific and technical knowledge.

* It follows a clear process for developing new
standards.

« Codex standards cover food safety and
quality, including hygiene, contaminants,
nutrition, labeling, and specific standards for
different food categories.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

RESPONSE TO THE CRITICISM

e Can the Food Industry Play a Constructive Role in the
Obesity Epidemic?

David S. Ludwig; Marion Nestle
Online article and related content
current as of October 14, 2008. JAMA. 2008;300(15):1808-1811 (doi:10.1001/jama.300.15.1808)

http://jama.ama-assn.org/cgi/content/full/300/15/1808

Can the Food Industry Play a Constructive
Role in the Obesity Epidemic?

David S. Ludwig MD. PhD The Dark Side of the Food |I1dl-l5tl’y
. . Simon’ examined food corporation practices in the United
N >
Marion Nestle, PhD, MPH States, especially with regard to school nutrition, and con-
cluded Lhal companies “lobby vociferously against policies
) to improve childre l Il alth; me ake misles 3 |th Hnm nts

"hle‘iai\h}s\:wniéri‘ﬁh?:y\!nd\\pgl\allrﬁ r pul P enue iIIQIIl o W? [;“:1\ e mrd
foodiindustry canindeed play'a ¢ umal\:mlﬁ‘ W

consumed as food) and energy expendlture (calories burned ~ World Health Orgamzanon Lewin et al® compared the prom-
in physical activity).”* Coca-Cola states, “we have launched ises and actual practices of 2 leading food companies in the

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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RESPONSE TO THE CRITICISM

Reformulation in food and drink e

SYSTEMS
HEALTH

REFORMULATION OF FOOD AND

https://theconversation.com/food-system-needs-a-
revolution-not-tinkering-around-edges-by-the-ultra- BEVE RAG E P RO D U CTS
processed-producers-120186 FOR HEALTHIER DIETS: POLICY BRIEF

i i ilable, whether Food reformulation is
bought from retailers, takeaways or eliveries, or eaten at restaurants that the process of altering
Asarest the processing or
composition of a food
or beverage product, to

improve its nutritional
profile or to reduce its
content of ingredients or
nutrients of concern

ate industrially produced trans-fatty acids

https://www.who.int/publications/i/item/9789240039919

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

CONCLUSIONS

* Food system:

* Malnutrition leads to a high prevalence of
undernourishment (PoU).

« The PoU remains notably higher than before the
pandemic.

« Transformation is needed to sustainably provide
food for the growing world population.

» This includes increasing food production and
enhancing the quality, diversity, and accessibility
of food for all.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id
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CONCLUSIONS

* Food Processing:

* An essential part of the food system:
transforming raw materials to product

« Contributes to sustainability (reducing waste,
maintaining and enhancing nutrition, and
providing more affordable options for healthy
diets).

* Processed foods are an integral part of the
modern diet, and

+ Reformulation to facilitate healthier eating
habits.

https://phariyadi.foodreview.co.id/ phariyadi@apps.ipb.ac.id

CONCLUSIONS

Roles of Food Procssing Technology:
* Ensuring food safety, quality, and nutritional value.

+ Extending shelf life and improving functionality, accessibility,
and affordability for diverse and healthier dietary practices.

Roles of Regulatory Science:
* Implementing evidence-based regulations to:
* Eensure consumer health and safety.
* Promote sustainability for the environmental well-being.
* Fosteri continuous innovation and alignment with the SDGs

Food technology and regulatory science are
Indispensable components in facilitating the
transformation of the food system towards a more
sustainable, healthier food system.
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FINAL THOUGHT

- Safe and nutritious food is a
prerequisite for health

—

If it isn’t safe,

it isn’t food

Six ways we can work together ta prevent
Toodborre diseases

http://www.fao.org/fao-stories/article/en/c/1179647/

https://phariyadi.foodreview.co.id/

https://lwww.euro.who.int/__data/assets/pdf _file/0
018/140661/CorpBrochure_Nutritious_food.pdf

Safe and nutritious food
is a prerequisite for health

phariyadi@apps.ipb.ac.id

THANK YOU
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[@ purwiyatno_hariyadi
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