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(Fresh-Cut Fruit and Vegetables)

© Price

Cost reduction

© Health

Neutraceutrical

@ Hygiene Minimizerisk and hazard

A

@ Lifestyle Efficiency : We are all busy, we want food on the go

' Market (Con

The haste in daily life

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

Belief in quality and safety

' Understandard produces (defect, size, color, etc.)

Gain income / Value added
' Reduce garbage transportation

Value added from waste
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@ Choice  Exotic fruit and vegetable (g8
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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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Physiological Changes
Quality Changes

allaYa 131 |)e
Loss Problems of

Fresh-cut Fruit and Vegetables

== P : _:n , ® Food Safety\??q;)

Disaster : Flooding, physical, chemi

- biological
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Provide entry for contaminants

KASETSART
UNIVERSITY

0

KEY TO REMEMBER: FRESH CUT TISSUE IS STILL ALIVE!

" Physiological
Whole Fruits hand Biochemical Changes‘

Soluble substances Respiration

Ethylene production
T

Sugar
Acid

Accelerates water loss

| m) Softening

. . Phenolic acid
Provide substrate for microbes

Liquid on cut surface blocks pore

e ®) Flavor change
Red d gas dif
Elevated CO, H;0
Reduced 0, e

Vitamin loss _ Other changes prpymergremem]
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BROMTHYMOL BLUE
pH Values from 6.0 to 7.6

68 pH
BROMTHYMOL BLUE
CODE 1331
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EIRYLEENEPRODUGIHION

Inorganic  Ethylene  After
absorbant absorbant absorbing
ethylene

Methionine

S-adenosyl methionine (SAM)

¥

1 i 1 1-carboxylic acid (ACC)
2:: ‘ ACC oxidase

Ethylene (C,H,)
o e i ——————————————————— - -
3 CH,=CH,(g)+2 KMnQ, (aq)+4 H,O (I) > 3 CH,OHCH,OH (aq)+ 2 MnO,(s) + 2 KOH (aq)

Ethylene Water Ethylene glycol Manganese Potassium

Potassium oxide hydroxide

permanganate
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Softening: middle lamella
Protopectin
protopectinase
Pectin
CH.0H*— | < H,0

pectin
methylesterase

Pectinic acid
CH;0H &= <~ H;0
Pectic acid// Polygalacturonic acid
polygalacturonase. | < H0)

D-galacturonic acid

APITA BUNSIRI 10-11-2017

40 -
Srisawat (2008)
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Color Change : Browning

- y

Phenyalanine [ 8§ n
" = ! St &
B ’l’phenylalanine ammonia lyase
N L T q ‘-(v

Monophenol [y i

o, 4
Diphenol

OZJ
Quinone

polyp‘henol oxidase [ ",
L "vu ‘l i * L
polyphenol oxidase
L g I\
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Ascorbic acid (Vitamin C) Degradation

CH,OH CH,OH lIIHzOH
H OH H- OH H OH
0. 0.
o o o o
Metal
]
— 0T =
Ceus®
off Y oH 1Y o 0
Ascorbate monoanion Ascorbate radical Dehydroascorbic acid
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Residues (ppm) of pesticides in
various portions of unwashed carrots

Burchat et al., 1998, Food Additives and Contaminants, 15(1):61
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Controlling Temperature and Wafer Loss to Maintain Ascorbic
Aclid 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

Weight loss (%)
s

Storage time (days)
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Foodborne pathogen found on fresh-cut jackfruit with and without edible
solution coating stored at 12°C for 12 days

Aerobic <6x10°CFU/g Control 4.00x10% 6.70x10°
plate count RF-I 8.78x103 6.60x10*
RF-II 3.40x103 2.40x10°
Coliform <6x105CFU/g Control 4.00 1.10x105
bacteria RF-I 0.00 1.20x10%
RF-II 0.00 2.40x10t
Yeast <10 CFU/g Control 1.60x10* 2.10x103
RF-I 0.00 4.00
RF-II 1.80x10* 3.10x103
Mold <104 CFU/g Control 0.00 4.00x102
RF-I 0.00 4.00
RF-II 0.00 4.00

Control

RF-l RF-Il nd
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SOME :

Can Control

SOME :
Out of control

Insurrection,etc.
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Fresh-cut Unit Operations

l Preliminary Washing &Sorting l

|
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Peelin,

@
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uction&Cutting

{

Size&Defect Sorting

{

Washi

=

g&Cooling

{

Dewatering

il

Packaging
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FRESH CUT
4
Problem???

Easy technique

Save and Safe
Learn Understand
Plants
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Physiological Changes
Quality Changes

allaYa 231 |)eterio
Loss Problems of

Fresh-cut Fruit and Vegetables

. TN ‘ Food Safety!
Disaster : Flooding, physical, chemical,

Insurrection,etc. biological
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PROBLEM : JUICINESS / WATER SOAKING

Food Safety starts from the farm Straw mushroom Water soaking of straw
sold in the supermarket was mushroom occurred after
Physical Damage, Physiological and Biochemical Changes deteriorated within 1 day at 5°C storing at 15°C for 6 days

protect by Good Handlings from farm to fork

——

Sanitization including modified atmosphere packaging

under suitable temperature and relative humidity

——

However, investment depends on producers’ status
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Types of Bag Coliform Aerobic plate count Yeast and Mold

Criteria ND <2 cfu/100 ml <1 cfu/100 ml
Straw mushroom kept at 10, 12, 14, LDPE o 0 B
16,18 °C and RT H6 0 0 0
H6T 0 o 2

TPC TBC Yeast Mold
Y <6x10° cfu/g  <5x10° cfu/g <10° cfu/g <500 cfu/g
0.11x10° 0.05x10° 0 0
2DAYS LDPE  1.30x10° 0.28x10° 0 0
H6T 0.30x10° 0.19x10° 0 0
4 DAYS LDPE 3.28x10° 1.00x10° 0 0
H6T 0.98x10° 0.30x10° 0 0
6 DAYS LDPE 5.30x10° 3.10x10° 0 0
HeT 1.30x10° 0.96x10° 0 0
7 DAYS H6T 1.00x10° 0.60x10° 0 0
LDPE E. coli iphyll aureus I Ila spp. Campylob spp.
H6T <20 cfu/g <200 cfu/g NDin25g NDin25¢g
0 DAY 0 0 0 0
2 DAYS 0 ) 0 [}
4 DAYS 0 0 0 0
6 DAYS 0 0 0 0 ‘ ik |
7 DAYS ° 0 0 0 - s Vacuum ' . ‘
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LEMONGRASS

PROBLEM

The Extension of internal leaves
called telescoping symptom
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Cantwell et al., 2001 ; Hong et al., 2000

tt ke t@Rilit
bR Heat'treatmenistoi 52.51and 55°C water

for 4'and 2 min, respectively, were especially
effective in reducing inner-leaf elongatich
(telescoping symptom)iei Uit ereenienoins

APITA BUNSIRI 10-11-2017

APITA BUNSIRI 10-11-2017

Browning : Water Loss

Table 1 Salmonella 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

3.20x10% 0 531100
114x10° 0 121x10%
49310 o 522100
507x10 o 2520

0 2840

total plate count, . 300x10c
w

The by h o 1
Salmonella spp.. yeast and mold were recorded every week for 2 weeks 4 J )
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/A
Reduce temperature can reduce
respiration.

High moisture content can reduce
transpiration.

i
| BROWNING y | Reduce temperature can reduce

a'f , } | respiration.

High moisture content can reduce
transpiration. SN
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Juiciness and Disease

Disease : Cleaness
Sanitization
Juiciness :Ripeness
Ripening
Cell strength

Plant cell wall layers:
Middie lamella -
Secandary wai b

o © s e, . s o Sty Comein

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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—W” ) Tissue Firmness & Calcium
\NARRANRRANAS

mamddame  \AARANAAAAZ
a < Ca?* stabilizes cell membranes
(turgor, membrane permeability and integrity)

s
P g g o . ook,
=0 Lt Gy ey

< Ca?* forms ionic bonds between pectin molecules (firmness)
COO- Ca** '00C<{TI

<+ Ca?* interacts with cell walls & middle lamella:

- L ‘" " - L ” " 2 “Egg-box model™ Ca?* interacts w/ cell walls & middle lamella
SN - u»yw
s o0 Wb f—

:" @ \/ic\alcmm ions

2 7/~ 2ARARASAEARARAE
Figume .. Fragnen of » paci melculs mid poiats of stk by pacic enzyoes (i snd °0 ‘g/\}/ - / \Ad’\
Voeagen 1969) c . . .
polygalacturonic acid chains
(pectins)

Figwe 16, i w
“eg b dimr; () agregation of dsmers; () ‘g S’ ity
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Foodborne pathogen found in fre:

afusidriolaadt s Switdu mdauntlaa s liums g [ —
o2 g o ag s st A s Tu
P— Stamdmd S w1 B e g e Al (CF/E)
Guigeting Daye Do Dayi2 D 15
foeobic glate <dwil  Gomemal 40210 28210 [EES0 Tadn
count CFU/g  Ready el 878 2 100 24210 X PTON ENTEU
Ready fresh Il 3w 107 @3 w10t 210’ PRy

i curees <200 CFlg  Gonral o " ) "
Ready el 0 " 0 "
Reasy eIl o " o "
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hactesia CFUfg  Readyfreshd 0 38 =10t 12 10t 36t
Ready freshl o 32 =10* 2= 10" 5.7 10’
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Problem : Rotting from Bacteria

APITA BUN: APITA BUNSIRI 10-11-2017

Sumples  Days  Total S.sureas  E.coli  Mold Yesst  Salmonella sp. Total
Plate Coliform

Count

Standard (cfu/g)  <6x10°

CONTROL ND N o ND p ND
ND ND D ND D ND
ND ND ND 1x10* ND ND
ND ND n1o® 1o’ ND ND
CMe-com ND Np o ND b ND
ND D b ND o Np
ND ND Np ND D ND
ND N ND ND b b
OMC-Dr ND ND D ND o ND
ND ND b ND o ND
ND ND ND ND ND ND
ND ND D D o ND
LG ND o ~p ND o b
ND N b D D ND
ND Np D ND o b
ND ND b o o D

APITA BUNSIRI 1
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Guideline for the microbiological quality of fresh-cut asparagus for export

at Taniyama Siam Co., Ltd. (Runglai and Boonsiri, 2007)

Pathogen Samonella spp. Yeast * Coliform*

per25g cfulg cfulg

Standards N.D. <10* <6x10°

RESULT

Treatments Week0 Week1 Week2 Week3
E1 0.013 0.014 0.03 56
F1 0 0.014 0.035 99.15
F2 0.003 0.016 0.061 122.68
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USING RAPID TECHNIGUE TO TELL THE MICROBIAL
CONTAMINATION INSTEAD OF USING PLATE COUNT

260 bps.

From.. Seksun Samosornsuk From.. Seksun Samosornsuk
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Assoc. Prof. Dr. Worapatara Lakhanathinnawong (2014)

MICROBIAL INDICATOR

Metabolite :

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

Tm LY
. 3
2 &

g ¢
H o

PCA (clulg)

httpsmwww tistr-foodprocess.net/downloadsarticlefood_safety_issues_th.htm
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Paper Based Analytical Device For Alcohol Using Enzymatic Detection

nunassey Reuffes, uaz ynws afilies:
Kanokwan Feesanthia, and Yupaporn Sameenoi* (20 14)

el Anmenmant snenden

fymm ailui Jrepimmrium Smnassie il s Tl 20 - 21 e e 2ss

0, H,0 Ox-TMB ' ‘ .

S0 100 200 uM Ethanol
. 2
13,5 5 eameDyDenzans
H,0, ﬂ T™MB

AOX =alcohol oxidase

Ethanol

Acetaldehyde

Control

HRP =Horseradish peroxidase

TMB =3,3’,5,5’-tetramthylbenzidine

Maintain quality & shelf life of fresh product
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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

Demonstration of

Fresh-Cut Fruits and Vegetables
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