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© Price

Cost reduction
© Health

Neutraceutrical

© Hygiene Minimize risk and hazard

© Lifestyle
© Choice
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' Market (Consumers) Need
The haste in daily life

Convenience food / easy to cook / easy to eat
Too big fruit / Difficult to peel

Y Orierstanderd produces (tect sie-colorec) |
Y Reuce gamage vansporation————————|

Value added from waste

Fresh-cut products :

Fruits or vegetables intended to be consumed
raw that have been trimmed, peeled, sliced,
shredded, cored and/or cut into 100% usable
product that is subsequently packaged to offer
consumers high nutrition, conveniences and
flavor while maintaining highly perishable
freshness. The tissue is still alive!!
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WOUND FROM FRESH CUT
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Physiological Changes
Quality Changes

Loss Problems of

Fresh -cut Fruit and Vegetables

— G , ® Food Safety@

Disaster : Flooding, physical, chemi

- biological
Insurrection, etc.
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Provide entry for contaminants
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Soluble substances
Sugar
Acid

Accelerates water loss

Provide substrate for microbes

Liquid on cut surface blocks pore

. . Free radicals
Reduced gas diffusion

Elevated CO, H.0
Reduced O, Etc.
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KEY TO REMEMBER: FRESH CUT TISSUE IS STILL ALIVE!

. Physiological
Whole Fruits -and Biochemical Changesd

Ethylene production

Respiration
Weight loss ¢m § L

Color change ¢=m

Vitamin loss  Other changes

BROMTHYMOL BLUE
pH Values from 6.0 to 7.6

pH
BROMTHYMOL BLUE
CODE 1331
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Inorganic  Ethylene  After
absorbant absorbant absorbing
ethylene

Methionine

S-adenosyl methionine (SAM)

1-ammocyclopropene- -carboxylic acid (ACC)
oz : ‘ ACC oxidase
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Ethylene (C,H,)
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3 CH,=CH,(g)+2 KMnO, (aq)+4 H,O (I) » 3 CH,0OHCH,OH (aq)+ 2 MnO,(s) + 2 KOH (aq)

Ethylene - Water Ethylene glycol Manganese Potassium
P e oxide hydroxide
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40 -
Srisawat (2008)

16-needle-holes LDPE
Kept at 16C for 6 days

Weight loss (%) Firmness (newton)

c:nv 1 2 3 a 5 6
Storage Time (Days)
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Color Change : Brownmg
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Controlling Temperature and Wafer Loss to Maintaln Ascorbic

Acid Levels in Strawberries During Postharvest Handling
M. C. N. Nunes, J. K. Brecht, A. M. M. B. Morais, and S. A. Sar
JOURNAL OF FOOD SCIENCE —Volume 63, No. 6

STRAWBERRY cv. 050 GRANDE STRAWBERRY cv. 050 GRANDE
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Foodborne pathogen found on fresh-cut Iemonﬂrass

Table 1 Salmaneilla sp., Total plate count, Total coliform, E. coli and yeast of fresh-cut lemongrasses
dipped in hot water at 52 or 55 °C for 3 or 5 min compared with control (without \
subjected to warm water) and then stored at 5 °C for 15 days

I‘ 4\I N ,\

NI X
Salmonella sp. Total plate count Total coliform
Established ~ per25g ctufg cfu/g
guidelines * N.D. <6x10°
. 8.66x10° X ‘ 1067

Residues (ppm} of pesticides in
various portions of unwashed carrots

Porton | Gperibin | banon | Faraier_

0.012 (%) | 0.016 (1X) | 0.035 (1X)
carrot
- 0.12 (10%) y | 082 230

| WEEK2

0.021 (1.8X) 0.059 (1.7X)

Control N.D. 3.20x10°%b 38.67a 0 5310

523 1.14x10% 0 121x10% Peeled nd (0X) nd X) nd (0X)
52-5 N.D. 4.93x10% 14.33b 0 5.22x10% carrot

55-3 N.D. 5.07x10% 293¢ 0 2.52x10%

55-5 N.D. 3,00x10% 3.00 0

2.64x10%c

e
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Burchat et al., 1998, Food Additives and Contaminants, 15(1):61

stablisfied guideline for fiesh a Sia
3 . )
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SOME :

Can Control How to produce

Good

SOME : Convenience Foods
Out of control (Fresh-cut Fruit and Vegetables)

Insurrection,etc. APITA BUNSIRI 18102016
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Fresh-cut Unit Operations

Receiving&Storage

<||

Preliminary Washing &Sorting

|

Peelin,

@

(4]
N
o
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uction&Cutting

{

Size&Defect Sorting

(

Washing&Cooling

ate

]

Packaging
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FRESH CUT

h 4
Problem???

Easy technique

. Save and Safe
Learn Understand
Plants

Physiological Changes
Quality Changes

allaYa 2| |atario
Loss Problems of

Fresh-cut Fruit and Vegetables

= »,,""‘ ® Food Safetyké%q;)

g = = hysical, chemica
Disaster : Flooding, P xellp W
Insurrection,etc. biological
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What Kind of produce?

What are the problems that
increase produce losses?

How can we solve these
problems? (Directly/Indirectly)

) =
3 ARG 5
5 The W el Ceter 205

Food Safety starts from the farm

Physical Damage, Physiological and Biochemical Changes
protect by Good Handlings from farm to fork

L

Sanitization including modified atmosphere packaging
under suitable temperature and relative humidity

L

However, investment depends on producers’ status
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Straw mushroom sold in the
supermarket was deteriorated
within 1 day at 5°C

Water soaking of straw
mushroom occurred after
storing at 15°C for 6 days
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B Perforated PE
' CO, <15%

----- rated PVC

0, =10-20%

Straw mushroom kept at 10, 12, 14,
16,18 °C and RT
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Jew’s Ear (Jelly) / Oyster
Mushroom : packaging

.y ARG |
Vacuum LDPE sl
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The World Vegetable Center
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Texture and Firmness
= structural components
= turgor pressure
Toivonen, PM.A. and D. Brummell. 2008. Biochemical bases of appearance and textural changes in
fresh-cut fruits and vegetables. Postharvest Biol. Tech. 48: 1-14.
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Tissue Firmness & Calcium

4 Ca?* stabilizes cell membranes
(turgor, membrane permeability and integrity)

< Ca2* forms ionic bonds between pectin molecules (firmness)
COO- Ca™" -00(:<[rI

+“+ Ca?* interacts with cell walls & middle lamella:
“Egg-box model": Ca2* interacts w/ cell walls & middle lamella

calcium jons

N

N N o
\EARAE \/\N\/\"\‘L

- X%
N\/\ff\/ 7
polygalacturonic acid chains

(pectins)

Brownmg Enzyme Act|V|ty

T

“ Oraganic acids/Acidulants/Chelators :
citric acid, malic acid, tataric acid
(lowering pH<4)
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Cantwell et al., 2001 ; Hong et al., 2000

Heat treatmentstoii52:5/and 55°C water
for 4 and'2 min, respectively, were especially
effective in reducing inner-leaf elongatioh
(telescoping symptom)) iUt ErEEmonoins

APITA BUNSIRI 18-10-2016




13/10/59

MARITA (Fresh Cut 2007)/A.

A. Sprout growth

ERE]
Heat treatments control g’ e
sprout & root growthof  §

peeled garlic

Sprout Ratio (1.0
8

s

04

3

£ . B. Root growth

£ |—e— 20 (68°F) 60 min

3 5|~ 50°C (122°F) 10min

& [~w— 50°C (122°F) 20 min

€ .| v 85°C (131°F) 10 min

& *m g0c (140°F) 25 min

& 4| -8 45°C (112°F) 60 mi
— E

i,

@

4

i

Cantwell, Kang, Hong, 2000; stored at 10°C
Weeks at 10°C (50°F)
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Hot water dip at 52 or $8°C far 3 or
compared with non-heat

Table 1 Saimonella sp., Total plate count, Total coliform, E. col and yeast of fresh-cut
lemongrasses dipped in hot water at 52 or 55 °C for 3 or 5 min compared with
control (without subjected to warm water) and then stored at 5°C for 15 days

20 ¢m and packed in p
I, for 2 weeks

8.66x10° 1067
531x10%
121x10%
52010
252010
26410

Control 320010
523 114010
525 1 49310%c
553 5.07x10%c
P . 555 ) 3.00x10%c 300
Salmoneli spp.. yeast and mold were recorded every week for 2 weeks T esablshed guidelne for fresh poduce exportof Taniy
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CASE STUDY
Kaffir-Leaves Damage Picture

sent back
from Moscow, RUSSIA
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From.. Seksun Samosornsuk
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USING RAPID TECHNIGUE TO TELL THE MICROBIAL
CONTAMINATION INSTEAD OF USING PLATE COUNT

From.. Seksun Samosornsuk
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USE INDICATOR FOR DETERMINING
THE DETERIORATION DEGREE

-RIPENING

http.www dailymail 1127504 Cols ded
sensor-labels tell. customers-perfect time-eat fruit htm!
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RISK OF MICROBIAL CONTAMINATION V‘AVRDC

The World Vegetable Center

MICROBIAL INDICATOR

MICROBIAL INDICATOR

Metabolite :

Alcohol (ethanol) + Enzyme =) Substrate + Color Dye
Amine (thiramine)

PCAfetulg)

httpmwww tistr-foodprocess.net:downloadsarticlefood_safety_issues_th.htm
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Maintain quality & shelf life of fresh product

1. Use highest quality raw material

2. Minimize mechanical damage/sharp knife
3. Rinse cut surface/remove excess water

4. Maintain strict sanitation/chlorinated water

5. Use appropiate package and atmosphere

6. Maintain product quality at 1-5°C
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