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• Plasma a fourth state of matter after gas, formed of positive ions, 

negative ions, electrons, excited molecules and atoms, free radicals.

• Three state of matter that well kown: 

1. Solid

2. Liquid

3. Gas.

PLASMA is the ANOTHER state of metter.

What is  Plasma 
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What is PLASMA?

 “Fourth State” of matter

 Ionized gas at high 
temperature capable of 
conducting electrical 
current

 Lightning is an example 
from nature

11/8/2022 Center for Plasma Research, Diponegoro University
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11/8/2022 Center for Plasma Research, Diponegoro University

What is difference 
between Gas and Plasma? 

ION 

Electron

Atoms

(gas)

Pada hari ketika
langit menjadi
seperti luluhan perak
(PLASMA) (Q. Al Ma’Rij 8)
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 “Fourth State” of matter (solid, liquid, 

gas, PLASMA) 

 Ionized gas at high temperature 

capable of conducting electrical 

current

 Lightning is an example from nature

11/8/2022
Center for Plasma Research, Diponegoro 

University

 Thermal Plasma ( Lightning, Plasma 

Welding etc. 

 Tokamak Plasma (ITER, Nuclear 

Fusion, Star, Sun) 

 Cold Plasma (plasma DBD, 

CORONA Plasma

What is PLASMA?
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Single & Double 

Dielectric Barrier Discharge Plasma as Ozone Generator  

Single DBDPlasma

Double DBDPlasma
Discharge

Ground Electrode

Dielectric

  Barrier

High Voltage

Electrode

High Voltage 

       AC 

Generator

Reactor of Ozone Generator 
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Research Science and Technology Plasma in Indonesia 
Appiliation /Institution Research Topics Research Focus Leader/Scientist 

Center for Plasma Research 
Diponegoro University 

Diponegoro University 

Diponegoro University 

Corona Discharge Plasma 
Dielectric Barrier Discharge 
Plasma 
Jet Plasma
Plasma Radio Frequency 
Laser Induced Plasma 

Catalytic Plasma

1. Plasma Application for Material & Textile
2. Plasma Application for Environment and 

Energy
3. Plasma for Agriculture and Food
4. Plasma Application for Biology and 

Medicine 
5. LIPS, Nanomaterial 
6. Biodisel and Environment 

Muhammad Nur

Thohar
Yuniati

Wahyu Setiabudi 

Istadi 

Universitas Sebelas Maret Arc Discharge Plasma Nanoparticles and Nanomaterial Teguh E Saraswati 

University of Indonesia Corona Plasma Environment and Hydrogen Production Nelson Laksono 

Andalas University 

Bandung Institute 
Technology 

DBD Plasma 

DC Sputreing Plasma 

Environment

Material and thin film 

Ariadi Hazmi

M. Djamal 

P3TM BATAN Yogyakarta

Indonesian Science Institute

DC Sputreing Plasma 

Corona Discharge Plasma

Material and thin film 

Environment 
Anto Sugiarto

http://cpr.undip.ac.id/

The
 IR

N-20
22

 Sym
po

siu
m on

 

Plas
ma T

ech
 - D

riv
ing

 Sust
ain

ble
 Futu

re



DEVELOPMENT ECONOMIC 

AND SOCIAL (Commercialization of 

Innovations)

Level 
(Quantities/Qualities)

Time

SCIENTIFIC AND 

TECHNICAL ASPECT 

MASTERING(INVENT

ION AND 

INNOVATION)

Innovation Issues

Technology 

Valley of Dead 

•MIT

•Facilitation 

•Techno park 

•Business Development 

Services 

•Technology Transfer  

Office 
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Why Ozone Technology for Food is needed in 
Indonesia

• Food products that spoil quickly are caused by spoilage enzymes that are generated by bacteria and 
fungi

• Indonesian people are still very attached to the consumption of fresh food (especially chili, onions, 
legumes,  vegetables, fruit fiber)

• Bacteria and Fungi can be reduced by ozone exposure directly or washing by water dissolved ozone 

• Ozone exposure in food leaves no residue (FDA  America, and various studies of ozonized for food)

• The  manufacturing of high-capacity Ozone Generators with air sources has been mastered by 
domestic experts and is very competitive from the commercial aspect

• Need post-harvest handling on “Volatile Foods”, such as chilies, onions, vegetables that can trigger 
inflation (inflation in Indonesia on  July  2022 was 5.6%, the largest contribution was chili at 1.6%)

• SNI 8759:2019 has been successfully made, as National Standard of the application of ozone 
technology for the treatment of horticultural products

• Washing with ozone dissolved water can reduce pesticides. In certain products can reduce up to 95%
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SNI 8759:2019 Conceptor for postharvest 
horticultural product storage using ozone 

technology - Quality requirements and test 
methods
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Concept of   SNI 8759:2019
base on Standard Operational Procedures on  Center for 
Plasma Research
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Pertanyaan 
Masalah 

nyata Rumusan 
permasalahan 

Rancangan Riset  
Rencana 

Operasional  
Rencana 

Operasional  
Observasi 

Data 

Variabel 
Mencari 

Hubungan  
Kesimpulan   

P

S
V
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How Ozone  reduce  
microorganisms? 

O3  O2 + O* 

Free Radicals 
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Mechanism of ozone on preservation of horticultural 

products ozone
• Action on Rees, 2016; (Lara, 

Belge, & Goulao, 2014) 

Stimulates the formation of 

cuticle 

•  reduces membrane 

damage, reduces skin rupture, 

reduces water evaporation 

Fatty acid (oleic acid) + O3 

•  activation of lipoxygenas

• utin (monomer of the 

cuticle)

O3
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A schematic of the action of cold 

plasma on bacterial cell structures 

(N.N.Misra and  CheorunJo, Trends in 
Food Science & Technology Volume 
64, June 2017, Pages 74-86)

V I R U S
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https://www.sciencedirect.com/science/journal/09242244
https://www.sciencedirect.com/science/journal/09242244/64/supp/C


Sebelum 2017

Poktan
Organik
Hortikultura

2017

“Mutiara Organik” 
Cooperation 
Horticultures 
Production started 
use Ozone 
Technology 

Total sales 1.7 
billions/year

2018- 2021 

“Mutiara Organik” 
Cooperation 
Horticultures 
Production after  
used Ozone 
Technology 

Total sales 8-10  
billions/year

Broccoli as Premium 
Products  has been 
exported to Singapore  

“Mutiara Organik” Cooperation 
Horticultures Production, at 
Village  Ngablak, District Magelang, 
Central Java 
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Ozone Plasma Technology Horticulture 
System  at the Chili Farming Center, 
Lubuk Cuik Village, Lima Puluh
Subdistrict, Batu Bara Regency, North 
Sumatra, December 2020

1. Ozone generator, 

2. Ozone dissolving 

System 

3. Drain Rack  

4. Micro bubble generator 

5. Cool Room dedicated 

Ozone 

Application in the “BERKAH ABADI JAYA” 
Cooperation, District BATU BARA, North 

Sumatra Province 
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No Pengeluaran Jumlah (kg) Harga per kg Harga total

1
Pembelian Cabai I (9-10 Juni) 626 Rp10.000 Rp      6.260.000 

2
Pembelian Cabai II (20 Juni) 209 Rp10.500 Rp      2.194.500 

Total Cabai 835 Rp      8.454.500 

IMPLEMENTATION OF ABADI ABADI JAYA COOPERATIVES IN BATU BARARA 
DISTRICT Application of treatment on chili 

harvest management  

A. picking chili in the field

B. Transport

C. Weighing

D. washing with ozone dissolved 
water

E. Drain

F. Storage in the cool room 

Pembelian dan Awal Penyimpanan (9 -20 June 2021)

A B D

E

F

FARMERS APPLY 6 OF 7 STANDARD
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Application of Ozone Dissolved Water from Nano-Micro Bubble Ozone and 
centrifuge machine for Horticultural Products in Ensuring Food Safety 
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Prototype Testing

Measurement of 
dissolved ozone 
concentration
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Ozone 
Dissolved 

Water 
Sample and 
Treatment 

from Nano-
Micro 

Bubble 
Ozone 

Broccoli 

Carrot 

spinach 

Tomato 

Product Control wash with water wash with ozonized, 
water 5 minutes  

wash with ozonized, 
water 10 minutes  

wash with ozonized, 
water 15 minutes  
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Treatment Result of Ozone Dissolved Water from Nano-Micro Bubble 
Ozone in Spinach 

Kontrol
Air Biasa

Air Ozon 5 mnt

Air Ozon 10 mnt
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Treatment Result of Ozone Dissolved Water from Nano-Micro Bubble 
Ozone in Spinach 

Over Than 90 %
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Hasil Perlakuan Air terlarut Ozon dari GNMBO pada Wartel

Pengurangan Pertisida
berbasis Organoklorin
pada Wartel

Persentase Degradasi/ 
Reduksi/Pengurangan
Organoklorin pada Wartel Diatas 90 %
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Proximate Values in Broccoli
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Proximate Values in Mustard

The
 IR

N-20
22

 Sym
po

siu
m on

 

Plas
ma T

ech
 - D

riv
ing

 Sust
ain

ble
 Futu

re



Proximate Values in Tomato 
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Total microbial test results
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Nutritional content
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Documentation and Media 
Publication for Ozone 
Plasma Activities for 

Horticulture
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Hari ke 9Hari ke 9
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4 Hari

4 days  

4 days 

Ozone Treatment Not Ozone Treatment   

Not Ozone Treatment   Ozone Treatment 
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day 0 

5 days 

15 days 

10 days 
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Agricultural Research and 
Development Agency 
(Balitbangtan), especially 
the Postharvest Center 
(2018)

Pineapple exported to Singapore after ozone treatment
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Agricultural Research and 
Development Agency (Balitbangtan), 
especially the Postharvest Center 
(2018)
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Asian scientists visited 
Horticultures Center with Ozone 
implementation in Ngablak Magelang

Ozone can preserve vegetables
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INVOLVEMENT OF PLASMA OZONE 
PRODUCTS IN ASEAN COOPERATION 

PROJECT: Reduction of Post-Harvest Losses 
(PHL) for Agricultural Produces and 

Products, 2018

Diponegoro University provides agricultural product 
storage technology for farmers
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Prov. Kaltim Kabupaten
Penajam Paser Utara, 20 Februari 2019
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APPRECIATION CENTRAL 
BANK INDONESIA

Poliwali, West Sulawesi , 
2017

D'Ozone application for onion and garlic nursery

D’Ozone (Trademark)  for Onion Farmers

APPRECIATION CENTRAL 
BANK INDONESIA
at North Sumatra 

, 2016

Onion House 
at North Sumatra 

Onion House 
at West Sulawesi  

(46)
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D’Ozone (Trademark)  for Onion Farmers
D'Ozone application for onion and garlic nursery

APPRECIATION CENTRAL BANK INDONESIA
at Mamuju, 2019

APPRECIATION CENTRAL BANK INDONESIA
at GORONTALO,2020

(47)
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The Agrozone
brand is 
registered with 
the Ministry of 
Law and Human 
Rights for 
Commodities 
after ozone 
treatment The
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PT. Dipo Technology as Industrial Partner has  licences 
agreement with Diponegoro University  

The
 IR

N-20
22

 Sym
po

siu
m on

 

Plas
ma T

ech
 - D

riv
ing

 Sust
ain

ble
 Futu

re



APPRECIATION AS A PLASMA 
TECHNOLOGY INNOVATOR IN INDONESIA

Adibrata Award 2018
BEST INNOVATOR 2 NATIONAL

Dialogue with the President of the 
Republic of IndonesiaOctober 2017

Thank you 
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