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RAW MATERIAL SELECTION & GRADING
AaldandandulRkIKu:AUNaOAUN

i m RIGHT RAW MATERIAL = RIGHT PRODUCT

KannisAadandudovwoisaN(KIKU:aunuIsmsiussuwaancun

&1 ATUMWNIVNIYNIW 2. pumwnoinh YRk 3. ATUNIWATUADIY
,  (PHYSICAL) (CHEMICAL) 5¥ Uaoany (SAFETY)
‘ g

B 4. MSIULINSQ
=\ (GRADING)

GRADE A dvaan f mﬁuwan / 1snow
Grade B:

e yUNQNA:UKUNALIEUD e °Brix (A2IWKIU) @ Usmmaauniﬁléuc‘iuch Gj @
e sUswauysai e pH llA:NsQNVKUQ (TA) o TiDiBoriolsn .

° 5llaﬁ5»ﬂUHDWUHﬂIHUW~HU e Jas1dou Brix/Acid e a1saNATVEINIY MRL GRADE B : thwalll / Puree / 1o
e ADWIUUITD (Firmness) e USurrudaniu/aisdiu e riuunasulaKKun @G’EC'

o TilsoutKsolsn auyadas:

9 Key Message GRADE C : Kiin / anumsé'\nm
“THE RIGHT RAW MATERIAL DETERMINES THE QUALITY, waasituriwaoela
YIELD, AND COST OF THE ENTIRE PROCESSING LINE.”




SAFE CHEMICALS & INNOVATIONS FOR FRUIT CLEANING:
AS PER REGULATED STANDARDS |

ansinbna:udanssunuvaaansdiksunisavnwall: awuiasgiunnikua

1. MICROBIAL SANITIZING AGENTS (anuuiassuinsua)
1. astigoandaunsddiksuwall (@wurasguiniikua)

2. PESTICIDE REDUCTION CHEMICALS (NON-SANITIZING AGENTS)

2. a1sanarsanAnvginwav (lufdansui@a) (@uuiasgaunnikua)

€D) SODIUM BICARBONATE  €I) FOOD-GRADE VEGGIE WASH
(BAKING SODA) urerdrodnnalld iInsookas

%} e Up to 90% :
e, effective

CHLORINE-BASED - () PERACETIC ACID (PAA) €T3 OZONE (03)
a1sAansuluucIoy NSQIWDSO:BaN r olau

e Removes oil-based
pesticides

e ydoarsrindoAosWe
ﬁﬂﬁﬁulﬂufﬁﬂu

e OUsSIZNSNIW
geda 50%

REDUCE PESTICIDES - HEALTHIER CONSUMERS
aaasinidanAv - justnanbaonwaou

% \

Breaks down e
bactena, must Highly reactive,
control concentration safe gas
unooAunHiSY asUpnsenao @ - .
Arendaoarie 3. inalula@ina:udanssu (@wWwteg10)
Y PAA decomposition products ; Highly fE?Cti\"E: @ ELECTROLYZED WATER (EW) @ ULTRASONIC CLEANING
T . N MaNNAsaatadiuan PAA ecomposes to oxygen, = 2 : 2
99 &8 - " e ' } iy et et requglres il ACIDIC EW HEUI?H{;:‘::;?:EEWWS
S S | - a4 T \ — safety controls = :
/) e \&l\% chiu) @ !-.lﬁ - toianinsTadouunsa | B hiddendirt
N — " ; ¢ dangiuudonorou (pH 2-3) Wauan1AoLNoIaNye
R @y aceticacid water  oxygen TLI_UEI’I'.-‘.[li"lFI"I1ZII L= ALKALINE EW | vSadvanusnitouay
- =T 3 aa'nglﬁ:nﬂunsnmﬁﬁn ICIGAOAIUAUAIIN SMErinctc linaiin * Minimal fruit damage
L ¥ . : - U1 nazaandiou Uaoanguruxisviu (pH 11-12) L Anivdasngo

ADVANCED CLEANING — PREMIUM QUALITY

N1SAA2ILE0NA0UGY ~ AUNTWS:AUWSITFU

AS PER REGULATED STANDARDS
(0O WU0SZIVATKUO)

. "ASTRICT SELECTION AND USE OF REGULATED-STANDARD CHEMICALS AND TECHNOLOGIES ENSURES THE HIGHEST LEVEL OF FOOD SAFETY AND QUALITY FOR ALL FRUIT PRODUCTS
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ENZYME CONTROL & BROWNING PREVENTION
n1sAdUAUIBUlsINa: :msUoviudthana

i m SAME PROBLEM — DIFFERENT SOLUTIONS

Utyrkndeanu infucdivasizsaustadandu

*ﬁ% ENZYMATIC BROWNING: PPO + Phenolic compounds + Oxygen — Brown color
&y 1oulsii Polyphenol Oxidase (PPO) + aisiluaa + 99nBiou — INQaUMa uuRdIlioIdanufikavUaniUdan/dandv

€2 ACID DIPPING (nsa

(@ WATER BLANCHING —
lloanasun/sasn) —

ntud$ou 85-100°C
AUALNNY licigryide
aso1Kasia:anaula

1b) STEAM BLANCHING —
||{jTuu153u 35 ]_[][]“c IE‘.ILI"ISE]LIEIUHEIH]EF‘IHWS

il{']‘|531]1"|5na H'IE.ILI']TG @MIHHH"ISHTH’ISUBHHJTIIUULI"’i

NA9VNISASIVADU

g CHECK: Peroxidase Test (naaautoulull Peroxidase — nuadusougvaa)

aq pH + axsauoandiasu
sugoioulsuTasluldaiusou

¢DACIDDIPPING € SULFITE TREATMENT

[nsnuaanasunfﬂnsn} (@sazargdalwcd)
aa pH + aasdhuoondiadu Ténumaliaunkousdo
gugviaulaulasluldnnusou UevAudthanalasliranuitioduna

VEGETABLES: heat-tolerant, blanching also removes air from tissue
FRUITS: heat damages texturefcc:-lnrfﬂavnr — chemical methods preferred

wall: A uSourhaloitiodua/d/nausa — GeulosEintimu

® Key Message

CHOOSING THE RIGHT ENZYME CONTROL METHOD PROTECTS COLOR, FLAVOR, AND NUTRITIONAL VALUE OF THE FINAL PRODUCT
2} ﬂ"ISIaElﬂ:lSFDUFIUIEJUTﬁUFIIHUTHU ¥o8SNUNa Nausd ||a*ﬂrumnmfmimn‘lsuauwamnmnaama



3 KEY
COMPONENTS

avAUs:nauKan 3

L) ]
pulsu: PPO &

Pt
e o

el @ Pl iat T
loulainnfRinaugnsen

; 1. Tissue Damage
- 1. msidaaitalga

PROCESS . ﬁ%@t
MECHANISM N A
| nalnmsifia / Cell Wall Breaks

wavigadanan

* Enzyme & Substrate meet
iaulal & aisWuoarnanu

SUBSTRATE:

Phenolic Compounds
aisavau: aisusznouwuoa
H"lSﬁDﬁLIEI"I Usssudig

2. Oxidation Reaction

2. Upnssnoondiayu
OH

EDHBIGUIS\JI"‘I"ISIUEHU

Phenols — Quinones
Wuaa —— mdluu

* Oxygen accelerates change

CONTROL & PREVENTION METHODS

35n1sAdUAUIIA:UDVAUIUROAIKNSS

1. DEACTIVATE ENZYME (HEAT)
1. mangiaulsudiendusau

BLANCHING * Change PPO shape with heat
A1sann Wauuaniwioulod PPO

o* Blanching nsan 4 _

ACID
DIPPING

msnunsn A

2. INHIBIT ENZYME (CHEMICALS)
2. nafuaisa:aigini

* Lower pH, use Antioxidants

aa pH nasféasdiuaanBioau
* Chemical Methuds

UNDERSTANDING ENZYMATIC BROWNING

EISUﬂ"ISII"ICIHU'ICI'IHﬂIﬂOO"\ﬂIE)UTUU

CATALYST: Oxygen
alisvdnnsen: oondIou

asisudnnsaIoinainiA

N1SSJuUc)

* Quinones cluster into dark pigment
a3luusoudntuddica

3. Pigment Formation 2
_ 3 nmssoudiduibad i

Polymerization Melanin Emwn

wadu dirona
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* Oxygen
Control
N1SAJUALDDNTIAU



1 ivdayamisAikuaadniae Ek J "_\—"_f‘"i_;
ources for Raw Material Specification) ==

U1QsSYIUN)KuY (e uiasgiudaina
(Legal Standards) - (International Standards) _

GMP- HAGCP

amsAmKkuaan | T,
/ % 4
\(Specification Setting)

doyadwwaneloas A< $wavsoud - Jauadus1ns
‘tSuppIier Data) Iwan:nunnnaﬂ / - (Academic Data)

%' h - h A\
Certificate of Analysis (COA) ‘% ¢

AT31AS1:KISY, ADUIUSUSIU

v Certificate of Analysis (COA)
/- Actual Analysis Data, Variability

FOOD ENGINEERING | RAW MATERIAL PREPARATION: POSTHARVEST LOSS REDUCTION & ADDED VALUE



RAW MATERIAL PREPARATION
nIstasgudanaunauudssy

THE FIRST HURDLE OF EVERY PROCESSING METHOD
alunuusngayavnans:udunIsuussy

SPEC & GRADING - WASHING PEELING SIZE REDUCTION ENZYME CONTROL
AQATUNTIW niAdIWa:aa JoniJaon aquula AduAuIRUlBL

FRUIT PROCESSING SERIES | RAW MATERIAL PREPARATION



PEELING & SIZE REDUCTION

7 n1sUanidaania:nisaquuinadanau
m RIGHT METHOD - RIGHT TEXTURE & YIELD

ldondslKiku:nustiodanduia:waanaurivaignv
MECHANICAL (P STEAM PEELING (B LYE PEELING CUTTING/SLICING €T PULPING/GRINDING
(luia/nusvyaio) (lounnsvaugv) (070 NaOH Sau) (Ku/daitudu) (ua/Uuazideq)

-t % ] — --.-.-- t e P ‘. =
fulia/nUsvdaio Tounsvdugv ||ugj:1h;?t?§|-;§au ndovn1sAvsUNsLBU Alidovnmsavsunsy
[SruAoISaU MIKNoKanaon o B ;
U noUila dulzsa  ISruuWSY uidoin ik e nn Fitins, A o SMALLER SIZE - FASTER PROCESS BUT FASTER QUALITY LOSS

t = e X " - — - I ¥ —
MINIMIZE LOSS - MAXIMIZE YIELD BuIdnav - NS:UaUNSISIVU ICIdBVarYIdgAINMWISITUIBUAU
aomsaryidgitiowall - IWuwawaan alaosv

j:

7 4

® Key Message
. THE RIGHT PEELING AND SIZE REDUCT|ON METHOD PRESERVES YIELD, TEXTURE, AND MINIMIZES QUALITY LOSS BEFORE PROCESSING. /
oS ISMsUanIUGDNIA:a0uIN0NIKUN:A BI8SNBINAWAC 1UDdUNWA IIa:aanisdryidentuniwnauiiigns:uoumsilssy - &
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GUIDE TO PITTING FRUITS

@:ﬁanfi‘lum?\owalﬁ

— L [ = (- - -
usuAdIULAQ J09Us:avAudvYNISAIIU
i LN '*k 1. walilnediayu N *a? 59 £
: Q | “ )  muvelulaazio l@
; - -./I — T
% » g oo galalaargvu — . o i
po Sl A Muvigdu e UimMu  WseuimaKis/vuy  wdssuwalu
SAlnuEl it geiiee il T Easier to Eat Aesthetic Appeal Cooking Prep Fruit Processing
L [ =
a a @ 2. wallwaaudv HOW TO PIT
ALY DULHY 52A351US89
(oS3 wau HSahUdQ
Cherry Plum F'eat:h '
3. walbunuudv
A1vaunuNaIv 4
HUBU&dY 1.da/W0d 2. (Gdaadu/aunsad 3. KYua:av
uauila ana i : .
Apple Paar Cut the Top/Halve Use Pitting Knife/Tool Twist and Pull

— generalsasenunm-5ofdfdnissharpindovnalnuricens:naniavdow . No text and text excluded. . Yo . ‘



THERMAL PROCESSING
nisudssuadrendusau

SCIENCE-BASED HEAT TREATM EI:IT FOR SAFETY AND QUALITY
NSSUISAIUSDUUUWUTIUINYIFANEQS

FRUIT PROCESSING SERIES | THERMAL PROCESSING
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THE pH 4.6 THRESHOLD ON THE FULL pH SCALE
1Idunuv pH 4.6 vuaina pH 1KnUsUILU

HIGH-ACID ZONE / Tsunsngy —
Pasteurization IWguwa

)) ACID DOES NOT KILL THE SPORE — IT BLOCKS GERMINATION AND TOXIN PRODUCTION
" nsalulagaadas nadanunasdaninazn1sasiuaiswival Clostridium botulinum

f o i — - I o= —I 2 -1;
> A pH 4.6 pa1dunuIn19dneaAans Tulgaalavhninuavuloy



THERMAL EFFECTS ON MICROORGANISMS & ENZYMES
HaudVAIISOUCiaauUNsguaztaulsi

e e
— ....:"‘ -
- e

~ GRAM-NEGATIVE BACTERIA GRAM-POSITIVE BACTERIA ENZYMES
" (Vegetative Cell) " (Bacterial Spore) (Proteins)

I I sl . = -t - ol - -t
luAnisglnsvav (lsaavna) | LWUANISEUASUUIN (dUasuunnisy) toulsu (IUsdiu)

LOW HEAT / DAMAGED OUTER ULTRA-HIGH HEAT / HEAT DENATURED ENZYME
PASTEURIZATION n.. ! STERILIZATION _ |l (<100°C) toulauidganaw
' (>100°C) __ Active Site Loss of
' -, USLIIULSY ~.  Function
‘N9 ~= )
¢ VaX . _

| Clostridium botulinum : - Function ,
/ Only Sterilization «  w@eninn
= Salmonella O%ﬁgﬂhﬁgmoﬂuﬁTﬁfﬁE Destroys Spores RF Enzyme DENATURED ENZYME

|gariuivaasuuaniaenie lauleuideanaw

Heat-sensitive, Outer Membrane Damage Highly Heat-resistant Spore ~  Permanent Denaturation
[9randIUSaU, IoKUIBaaguudnIagniy adasnundiusaudy n1sIdeanIwn1as

e \ & ‘ Heat Denatures Proteins & Structures
T LE v - AnuSeumlidganiwiusiuna:lnsyasay

—_— g
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“® LiGH-Aci, LOW-ACID, AND ACIDIFIED FOOD ~®0
9 1KISASQdY ﬂS(ICI"I lazd1KIsSIauAsSa A

HIGH-ACID FOOD LOW-ACID FQOD ACIDIFIED FOOD

J1 H'ISﬂS(Ig\) 91K1sASa0 9IKISIAUASQO
(pH<4.6 mMusssuv1h) (pH>4.6 mMusssuvh) |
MUST VERIFY EQUILIERIUM

Naturally acidic from the start Naturally low-acid, ) pH AT THE CENTER, NOT
 1unsaaiusssuyiddounddu P requires sterilization : JUST IN THE BRINE

[ - J
nsaaiqiusssuoin Gavasio pH @auqanununaiv

 diovld sterilization Tildusluthaav

ACIDIFIED FOOD STARTS AS LOW-ACID BUT ACID IS ADDED AFTERWARD — UNEVEN PENETRATION IS A REAL SAFETY RISK -
01I11SICIUHSCIIQUIUU!'ISCICI1 HAlOUASaNIKAY — ﬂSOﬁUIUﬂJﬂDHBHD'IUIHEI\)BSB a
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3 FOOD STERILIZAT|ON IN HERMETICALLY SEALED CONTAINERS
nIsuIBaoIKIsfuussanturivantinalin

3 Y
PART 1: THE STERILIZATION PROCESS & Fo VALUE PﬂtRI 2: HEAT PENETRATION & CONTAINER COLD POINTS
doun 1: ns:udouNMsyIIdaNazAl FO doun 2: NISINSNBUAJIUSDUIIA:DO COLD POINT yavussontun

\

FO = MINUTES NEEDED AT 121°CTO
MAKE Clostridium botulinum SPORES SAFE

FO = Susuuniindavldn 121°C WWorihikauas Clostridium botulinum Uasany

STERILIZATION DESTROYS SPORES
THAT PASTEURIZATION CANNOT

1 - = L] L ] .= L]
SEHLaton e ot st autl oty sUnsvav/Kun = Cold Point 9gann3 = Idnaniigauundn

J N

FO DETERMINES SAFETY AT COLD POINT, ENSURING STERILIZATION COMPLETENESS .
‘ A1 FO n1Kuand1wUaaanse tu 9a Cold Point IWDSUUS:NUADIWLNIGDAUUSA



(5 0 ASEPTIC PROCESSING 3 KEY STEPS
r s:uulaoqito: 3 JuaauKan

IN-LINE STERI LIZATION | ® PACKAGING STERILIZATION °| \ ASEPTIC FILLING
— U'IIUBUE}\'HKEID | S ]jlj'!ﬂz + Hgat : ' ¢ ke 109‘% Stﬂl_ﬂﬂ CI]am_ber °

UHT 135-150°C J 2-5 soc | 50.703°C / IE-3Q coc
o LoV ACld Food YN > 4.6) i of 90U Acid Foou (plf < 4.5},

=S —— - ——— T S S —
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