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Factory classroom
School of Engineering KMITL
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MEMORANDUM OF UNDERSTANDING
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ITC-Group Co., NISHIDA MACHINERY PATKOL Public Co., LTD. Cool Innotech Co., LTD.
ETD CO., LTD.
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THAILAND-JAPAN RELATIONS
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NISHIDA MACHINERY CO., LTD. OKAWARA MFG. CO., LTD. SIAM DAIKIN SALES CO.,LTD (SDS)

P DAIKIN




Pasteurization and Probiotic On
Demand Lego-liked Process

Application:

F@) Juice and ferment process

/ﬁ) Prototype pilot and commercial

wwm] - products

:ﬂ“ﬂ“ﬂ“ﬂ: Traceability
o\




Pasteurization and Probiotic On Demand Lego-liked Process

Raw materials

aaa
aaal|©

Mixing Machine Pasteurizer Homogenizer Fermenter Filling and capping Machine

Traceability
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—serac CUTTING-EDGE INNOVATIONS PLATFORM FOR
e NEXT-GEN SMALL-SCALE BEVERAGE MANUFACTURING
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CUTTING-EDGE INNOVATIONS PLATFORM FOR NEXT-
GEN SMALL-SCALE BEVERAGE MANUFACTURING

MATURAL
3 fonan anoim
il TTTTR e
WL Bavoa pAYING

Feam




e T'ST anuulvgsnenmaans
: ua:inaluladurvus:inAlng

A7 TISTR  THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

CLASSR!‘
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EVAPOR

Spinning Cone Centrifugal Thin-film Vacuum Evaporator

Specifications

Heating temperature
Evaporation rate
Feed rate

Discharge rate
Viscosity

Spinning cone velocity

e Evaporation temperature 35-100 C

60-100 C
30 kg/h
80 kg/h
50 kg/h
20 Pa.s
1500 rpm



OKAWAAA
EVAPOR Lab

Spinning Cone Centrifugal Thin-film Vacuum Evaporator

Features
Efficient Processing

e Effectively concentrates heat-sensitive and viscous products

e Reduces the loss of product quality during the evaporation process

Innovative Design

e The thin-film centrifugal enhances evaporation efficiency

e Reduces product adherence, ensuring consistent evaporation.

Enhanced Product Value

e Ensures quality concentration of high-value products

e Maintains the quality and nutritional value of the products
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2MTISTR  THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

Example of butterfly pea extraction process

Under the collaboration between Thailand Institute of Sicientific and Technological Research
(TISTR), FACTory Classroom, and OKAWARA.MFG
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Example of butterfly pea extraction process

Under the collaboration between Thailand Institute of Scientific and Technological Research
(TISTR), FACTory Classroom, and OKAWARA.MFG
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Bioactive Compounds from
Thai Botanicals and Their
Potential Roles in Cellular
Regeneration




Trimming

ZERO WASTE FACTORY
MANGOSTEEN PEEL EXTRACTION

Mangosteen Peel Powder

Blender

Air drying

, -I—T-""""!"




ZERO WASTE FACTORY
MANGOSTEEN PEEL EXTRACTION

________ i  MANGOSTEEN

il O !ﬁ PEEL POWDER

ANRIERREGET

37.76% iy Source of raw material from community enterprise of
| p Tha Maphla, Lang Suan, Chumphon province, Thailand.
&, - T
) £ : Prebiotic Mangosteen Sample of mangosteen peel powder @ GAP C() GMP
e '51?‘1!, Awsgha Y 'f; Test Standard | FACTory Classroom
b Sapanfands dodiinn Dried herbs | prototype sample /ﬁ:x ’
Yandae9any & ' Moisture c_untent 0% 443 N
A (% dry basis) )
p— Water activity
EnsanauYulny (Aw) b —
Total bacterial count =
(cfu/q) <50x10° ND
Yeasts and molds count <5.0 X104 *ND
(cfu/g) ' 3
Alpha-mangostin ) —— P
(mg/g dry weight) ' Mesh size 60 (250 pm)

*ND= Notdetected
Standard dried herbs from Thai Agricultural Standard TAS 3005 part 4-2020

Not for sale

PACK PER BAG 1KG.

Manufactured by [[EA@




ZERO WASTE FACTORY
MANGOSTEEN PEEL EXTRACTION

\

=
»
g »
&
L ¥
-y.
4
f

P

ULTRASONIC EXTRACTION EVAPORATOR CONCENTRATION



ZERO WASTE FACTORY
MANGO PEEL EXTRACTION

MICROWAVE EXTRACTION EVAPORATOR SPRAY DRY



MANGO PEEL EXTRACTION

ZERO WASTE FACTORY




Mangosteen pericarp is rich in xanthones, particularly a-mangostin and y-mangostin,
known for strong antioxidant and anti-inflammatory properties. These bioactive
compounds may support cellular protection and tissue repair mechanisms

Overview of the proposed sighaling pathways modulated by a-MG. Inhibition of
NF-kB, ERK1/2, and PI3K/Akt survival pathways by a-MG. Signaling molecules are
inhibited by a-MG involved in cancer and neurological diseases.

. Growth factor
0 a-Mangostin 0
"R Lo e Oxidative stress

PRI

Chemical structures of Mangosteen and Xanthone.

/

Xanthone

oy S— | \ T IkBo.:D-
'STAT3 d - NFB

B-Mangostin v-Mangostin

\ Nucleus
& @RS EN
NN AN
| - /
Transcription

Source: Alam et al., 2023, Biomedicine & Pharmacotherapy

: = ) \ //,. | | |
/ - MMP-2&9

|

Proliferation
Migration
Invasion

l

Metastasis [€

Source: Alam et al., 2023, Biomedicine & Pharmacotherapy



Mangosteen pericarp is rich in xanthones, particularly a-mangostin and y-mangostin,
known for strong antioxidant and anti-inflammatory properties. These bioactive
compounds may support cellular protection and tissue repair mechanisms

MECHANISMS RELATED TO CELLULAR REGENERATION

Anti-inflammatory

Antioxidant Protection Modulation

Tissue Repair Support

e Scavenges Reactive Oxygen e Inhibits NF-KB signaling e Promotes fibroblast
Species (ROS) pathway proliferation

e Reduces lipid peroxidation e Reduces pro-inflammatory e Enhances collagen

e Enhances antioxidant cytokines (TNF-q, IL-6) synthesis
enzymes (SOD, CAT, GPx) | — Supports tissue repair e Supports angiogenesis
— Protects cells from environment — Facilitates wound healing

oxidative damage and structural recovery



Butterfly pea flower is rich in polyacylated anthocyanins (ternatins) — a unique and
highly stable form of anthocyanins. These compounds exhibit strong antioxidant and
anti-inflammatory activities that may support cellular protection and regeneration-
related pathways.

MECHANISMS RELATED TO CELLULAR REGENERATION

Antioxidant Defense Modulation of Redox Anti-inflammatory Support of Cellular
Activation Signaling Pathways Regulation Integrity

e Scavenges Reactive Oxygen e Potential activation of e Reduces pro-inflammatory e Protects mitochondrial
Species (ROS) Nrf2 pathway cytokines (TNF-q, IL-6) function

e Reduces oxidative DNA and e Downregulation of NF-kB e Decreases chronic low- e Reduces premature
lipid damage signaling grade inflammation cellular senescence

e Enhances endogenous — Creates a pro-repair — Supports tissue repair e Supports fibroblast
antioxidant enzymes (SOD, cellular environment and regeneration processes viability
CAT, GPx)

— Protects cells from
oxidative stress—induced
degeneration



Sappan wood contains Brazilin, a natural phenolic compound responsible for its red
pigment and strong bioactivity. Brazilin exhibits potent antioxidant, anti-inflammatory,
and cytoprotective properties, which are mechanistically linked to cellular repair and
regeneration-related pathways.

MECHANISMS RELATED TO CELLULAR REGENERATION

Antioxidant & Redox
Modulation

Anti-inflammatory
Regulation

e Suppresses NF-KB
sighaling
e Decreases pro-

e Scavenges Reactive Oxygen
Species (ROS)
 Reduces lipid peroxidation
e Enhances endogenous inflammatory mediators
antioxidant enzymes (SOD, (TNF-q, IL-1B, IL-6)
CAT) — Promotes a
— Protects cellular microenvironment
membranes and DNA from favorable for tissue repair
oxidative damage

e Promotes fibroblast
e May enhance collagen

e Supports wound-healing

Cytoprotective & Anti-
Apoptotic Effects

Support of Tissue Repair
Processes

e Modulates mitochondrial
pathways

e Reduces oxidative stress—
induced apoptosis
—> Preserves functional cell
populations

viability (in vitro evidence)
synthesis
mechanisms

— Relevant for skin
regeneration applications



CONCENTRATE & EXTRACTION
AUTOMACHINE VACUUM CONCENTRATE MIXER
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Concentrate & Extraction

Automachine Vacuum Concentrate Mixer
Nishida machinery Co., LTD.




lFDDD MACHINERY CO., LTD

Rotary water spray retort
Model : Rotary and shaking retort

Application:

N Shake for effective and
g

$ rapid heat dissipation.

[IB Heat penetration test

- Temperature and Time
:—‘;FD (FO Value)

Rigid (Can Glass)
—| |&& Flexible (Tray and Pouch)



https://www.foodnetworksolution.com/wiki/word/1023/heat-penetration-test-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%94%E0%B8%AA%E0%B8%AD%E0%B8%9A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%97%E0%B8%A3%E0%B8%81%E0%B8%9C%E0%B9%88%E0%B8%B2%E0%B8%99%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99

Rotary water spray retort
Model : Rotary and shaking retort

FOOD MACHINERY CO., LTD




Rotary water spray retort
Model : Rotary and shaking retort

FOOD MACHINERY CO., LTD

NISWAILINANNUNRNIAUNTBUUFI (STUeNIUN KUATD) dLTanIaive

NISHIDA




Company: PATKOL PUBLIC COMPANY LIMITED
Capacity: 100 kg/Batch

Application:

T Freezing Rate
W (Temperature and Time)

o0 Prototype pilot and commercial

ﬂﬂﬂ products

> Help maintain freshness and flavor

‘ of raw materials and food products
=—=h=tb ready for consumption
(ready to eat frozen food)




" DAIKIN

Cleanroom Prototype for Premium
Perishable Product

Company : SIAM DAIKIN SALES CO,,LTD.

Capacity: 100 kg/Batch
Application :

A facility for processing perishable agricultural
products, an innovation from Daikin Industries of
Japan, controls the cleanliness of the processing
area, temperature, and relative humidity.

( \ Control C control
~ 9%  humidity temperature
&2 % Air change and Control
°'5 1—~"’~" air filtration pressure

LE.] UV sterilization




Air Blast Chiller/Freezer
Model : COMPACT FREEZ




'D A ’ K ’ N Cleanroom Prototype for Premium

Perishable Product




' D A ’ K ’ N Cleanroom Prototype for Premium

Perishable Product
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ZERO-WASTE PRODUCT DEVELOPMENT (PILOT-SCALE) .
N1S22NIVUNALUIIURAANTUNAUIUUDINBARAANIVNISINYASTUSEAUALDAAIKNSSY

Lego - liked fruit processing machine for mobile on-demand fruit bank

VIUHAGTN

]

surn1sHall

Prepare Unit Processing Unit

4

Fruit Waste

[ —

Frozen Storage Frozen Storage Unit
(Fruit Bank)

Processing Product
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HARDWARE




LL
o
<
=
o
e
<
T




HARDWARE - LAYOUT DESIGNS

LAYOUT 1




SOFTWARE

PRODUCT SPECIFICATION,
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PEOPLEWARE
(i) KMITL
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EDUCATIONWARE
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FRUITLAB Ton1dd yadisatisoinsiwonisuwiouun
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TsLLWNUSSUBUBU PINWABAONIVNISINBASINSASDL TUSEAUNLIAAINNSS
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COLD CHAIN SYSTEM & STANDARDS o
N1S22NIIVUIAENISUSKISSEUUADUANAUKATTUNISDaIunatyudvenualaIwuIasFNINeIToL

Temperature,/humidity Temperature /humidity
sensor installation sensor installation
(Deliberately in the fruck)




COLD CHAIN SYSTEM & STANDARDS o
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MANGO ORCHARD
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PACKING HOUSE
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PACKING HOUSE
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PACKING HOUSE
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AIRPORT CARGO TERMINAL
(THAI AIRWAYSINTERNATIONAL, SUVARNABHUMI AIRPORT)




AIRPORT CARGO TERMINAL
(THAI AIRWAYSINTERNATIONAL, SUVARNABHUMI AIRPORT)




Control Room 20 °C &)
Constant Non-Insulator Insulator
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: 1. Control: | 2.Treatment1: .. 3.Treatment2: | A.Treatment3: Aluminum |
: No blanket ', ExtraFoiltype |,  EXTRAFOIL + | foil + Expanded :
| Price O Baht 2 Price 950 ', Dupont 1443R type | ! polyethylene :
: | : : : Price 2,100 Baht : | + Nonwoven :
S F e R s i oot B
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Temperature (°C)

Side 4

Side 3
Side 1
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Side 1
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(2) Treatmenthour 0 2 26 74 122 170 218 | 266 0 2 26 74 122 170 218 266

Constant

Mon-insulator

Insulator
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Development of a Temperature-Controlled Sub-Transport System
Integrated with Rail Transportation for High-Value Food and Agricultural Products
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Cleanroom Prototype
for Premium Perishable Product
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	To be the Best in Food Prototyping service
	เรามีความมุ่งมั่นที่จะเป็นเลิศในการสร้างต้นแบบการแปรรูปอาหาร ที่มีคุณภาพระดับมาตรฐาน

	Factory classroom
	FACT + FACTORY
	CLASSROOM
	ประเภทอาหารที่อนุญาตผลิต เลขสถานที่ผลิตอาหาร 10-1-08763
	MEMORANDUM OF UNDERSTANDING
	MEMORANDUM OF UNDERSTANDING
	MEMORANDUM OF UNDERSTANDING
	THAILAND–JAPAN RELATIONS
	Pasteurization and Probiotic On Demand Lego-liked Process
	Application:

	Pasteurization and Probiotic On Demand Lego-liked Process
	CUTTING-EDGE INNOVATIONS PLATFORM FOR  NEXT-GEN SMALL-SCALE BEVERAGE MANUFACTURING
	CUTTING-EDGE INNOVATIONS PLATFORM FOR NEXT-GEN SMALL-SCALE BEVERAGE MANUFACTURING
	Factory classroom and OKAWARA.MFG
	EVAPOR
	Specifications
	Evaporation temperature    35 - 100   C
	Heating temperature          60 - 100  C
	Evaporation rate                       30  kg/h
	Feed rate                                80  kg/h
	Discharge rate                            50  kg/h
	Viscosity                                 20  Pa.s
	Spinning cone velocity            1500  rpm


	EVAPOR Lab
	Features
	Efficient Processing
	Innovative Design
	Enhanced Product Value


	Example of butterfly pea extraction process
	อัญชันแห้ง
	ล้าง
	สกัด
	ทำเข้มข้น
	บรรจุ

	การพัฒนาผลิตภัณฑ์ผงฝาง (Caesalpinia sappan L.) เพื่อการประยุกต์ใช้ในอุตสาหกรรมอาหารและเครื่องสำอาง
	Bioactive Compounds from Thai Botanicals and Their Potential Roles in Cellular Regeneration
	ZERO WASTE FACTORY
	ZERO WASTE FACTORY
	ZERO WASTE FACTORY
	ZERO WASTE FACTORY
	ZERO WASTE FACTORY
	Mangosteen pericarp is rich in xanthones, particularly α-mangostin and γ-mangostin, known for strong antioxidant and anti-inflammatory properties. These bioactive compounds may support cellular protection and tissue repair mechanisms
	Overview of the proposed signaling pathways modulated by α-MG. Inhibition of NF-κB, ERK1/2, and PI3K/Akt survival pathways by α-MG. Signaling molecules are inhibited by α-MG involved in cancer and neurological diseases.
	Chemical structures of Mangosteen and Xanthone.
	Mangosteen pericarp is rich in xanthones, particularly α-mangostin and γ-mangostin, known for strong antioxidant and anti-inflammatory properties. These bioactive compounds may support cellular protection and tissue repair mechanisms

	MECHANISMS RELATED TO CELLULAR REGENERATION
	Antioxidant Protection
	→ Protects cells from           oxidative damage

	Anti-inflammatory Modulation
	→ Supports tissue repair environment

	Tissue Repair Support
	→ Facilitates wound healing and structural recovery

	Butterfly pea flower is rich in polyacylated anthocyanins (ternatins) — a unique and highly stable form of anthocyanins. These compounds exhibit strong antioxidant and anti-inflammatory activities that may support cellular protection and regeneration-related pathways.

	MECHANISMS RELATED TO CELLULAR REGENERATION
	Antioxidant Defense Activation
	→ Protects cells from           oxidative stress–induced          degeneration

	Modulation of Redox Signaling Pathways
	→ Creates a pro-repair          cellular environment

	Anti-inflammatory Regulation
	→ Supports tissue repair       and regeneration processes

	Support of Cellular Integrity
	Sappan wood contains Brazilin, a natural phenolic compound responsible for its red pigment and strong bioactivity. Brazilin exhibits potent antioxidant, anti-inflammatory, and cytoprotective properties, which are mechanistically linked to cellular repair and regeneration-related pathways.

	MECHANISMS RELATED TO CELLULAR REGENERATION
	Antioxidant & Redox Modulation
	→ Protects cellular       membranes and DNA from       oxidative damage

	Anti-inflammatory Regulation
	→ Promotes a          microenvironment           favorable for tissue repair

	Support of Tissue Repair Processes
	→ Relevant for skin         regeneration applications

	Cytoprotective & Anti-Apoptotic Effects
	→ Preserves functional cell        populations


	CONCENTRATE & EXTRACTION
	CONCENTRATED THAI TEA
	Rotary water spray retort Model : Rotary and shaking retort
	Application:
	Shake for effective and rapid heat dissipation.
	Heat penetration test
	Temperature and Time (F0 Value)
	Rigid (Can Glass)  Flexible (Tray and Pouch)


	Rotary water spray retort Model : Rotary and shaking retort
	Rotary water spray retort Model : Rotary and shaking retort
	Air Blast Chiller/Freezer Model : COMPACT FREEZ
	Application:

	Cleanroom Prototype for Premium Perishable Product
	Capacity:  100 kg/Batch

	Application :
	Air Blast Chiller/Freezer Model : COMPACT FREEZ
	Cleanroom Prototype for Premium Perishable Product
	Cleanroom Prototype for Premium Perishable Product
	ZERO-WASTE PRODUCT DEVELOPMENT (PILOT-SCALE)
	Lego - liked fruit processing machine for mobile on-demand fruit bank

	ธนาคารผลไม้จากโรงงานชุมชน
	HARDWARE
	HARDWARE
	HARDWARE - LAYOUT DESIGNS
	SOFTWARE   PRODUCT SPECIFICATION,  WORK INSTRUCTION
	PEOPLEWARE
	EDUCATIONWARE
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	โรงงานแปรรูปชุมชน จากผลผลิตทางการเกษตรเกรดรอง ในระดับกึ่งอุตสาหกรรม
	ตลาดโอกาสดี ณ คลองเขื่อน โอกาสดีของคนไทย โอกาสได้ของชุมชน
	COLD CHAIN SYSTEM & STANDARDS
	COLD CHAIN SYSTEM & STANDARDS

	การจัดการระบบโซ่ความเย็นและการกระจายอุณหภูมิในระบบโลจิสติกส์ เพื่อสร้างมาตรฐานรับรองการขนส่งผลิตผลเกษตรพรีเมียมทางอากาศ
	MANGO ORCHARD
	PACKING HOUSE
	PACKING HOUSE
	PACKING HOUSE
	AIRPORT CARGO TERMINAL (THAI AIRWAYSINTERNATIONAL, SUVARNABHUMI AIRPORT)
	AIRPORT CARGO TERMINAL (THAI AIRWAYSINTERNATIONAL, SUVARNABHUMI AIRPORT)
	จำลองสภาวะแวดล้อมกล่องบรรจุมะม่วงในช่วงลานโหลดที่สนามบินที่ขนถ่ายมะม่วงเข้าเครื่องบิน
	จำลองสภาวะการคลุมผ้าห่มทั้ง 4 ทรีตเมนต์ ของตู้ ULD ประเภท LD3
	กราฟความสัมพันธ์ระหว่างอุณหภูมิอากาศและผิวมะม่วงน้ำดอกไม้กับเวลา ในการส่งออกจากประเทศไทยไปยังฝรั่งเศสแบบเส้นทางการบินตรง (Direct flight)
	กราฟความสัมพันธ์ระหว่างอุณหภูมิอากาศและผิวมะม่วงน้ำดอกไม้กับเวลาในการส่งออกจากประเทศไทยไปยังฝรั่งเศสแบบเส้นทางการบินอ้อม (Indirect flight)
	ภาพถ่ายคุณภาพมะม่วงน้ำดอกไม้ระหว่างการจำลองการจัดการที่ลานขนถ่ายสินค้าที่สนามบิน  หลังจากนั้นถูกเก็บรักษาที่ 20 °C เป็นเวลา 266 ชั่วโมง
	การพัฒนาระบบขนส่งย่อยแบบควบคุมอุณหภูมิร่วมกับระบบขนส่งทางรางสำหรับอาหารและผลิตผลทางการเกษตรมูลค่าสูง
	Development of a Temperature-Controlled Sub-Transport System  Integrated with Rail Transportation for High-Value Food and Agricultural Products
	โดย รศ.ดร.พิมพ์เพ็ญ พรเฉลิมพงศ์ และคณะ
	คณะวิศวกรรมศาสตร์ สถาบันเทคโนโลยีพระจอมเกล้าเจ้าคุณทหารลาดกระบัง
	หน่วยงานภาคเอกชนที่ร่วมทุน
	บริษัท ดี.ที.ซี. เอ็นเตอร์ไพรส์ จำกัด (มหาชน)
	บริษัท เซ็นทรัล ฟู้ด รีเทล จำกัด
	บริษัท ทีวา คอร์ปอเรชั่น จำกัด

	ทีมนักวิจัยในโครงการ
	รศ.ดร.พิมพ์เพ็ญ พรเฉลิมพงศ์
	ผศ. สมัคร รักแม่
	รศ.ดร.ณัฐวุฒิ ชาวเมือง
	ผศ. ดร.กฤษณ์ วงรุจิระ
	รศ. ดร.รัฐภูมิ ปริชาตปรีชา

	ที่มาและความสำคัญ
	วัตถุประสงค์
	1. เพื่อพัฒนาต้นแบบกล่องสำหรับการขนส่งย่อย ที่มีการควบคุมและติดตามอุณหภูมิ 3 ช่วง  ช่วงอุณหภูมิ 2–8ºC ช่วงอุณหภูมิ 10–15ºC  และอุณหภูมิต่ำกว่า -18ºC

	กล่องและระบบติดตามการขนส่งห่วงโซ่ความเย็น
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