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Table 1. Market size of minimally processed vegetables in Japan(1991)

Unit : million Yen, (%)

Usage for East region West region Central region  Other regions Total
Retail market 6,367 3,521 1,194 2,478 13,560
o (32.7) (33.8) (16.8) (27.9) (29.6)
Restaurant & 7,293 3,961 3,543 3,859 18,656
Institution (35.9) (38.0) (49.9) (43.5) (40.7)
P andin 5,809 1,904 2,357 2,378 12,448
PSR (29.9) (18.3) (33.2) (26.8) (27.2)
- 1,030 o= 154 1,184

Ciitvers - (9.9) - (1.7 (2.6)
19,469 10,416 7,094 8,869 45,848

Total (100) (100) (100) (100) (100)

52.72T* 38,138* 30,453* 30,453* 138,734*

* : Quantity produced, ton
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Harvest(first harvest)

l
Field-pack(bins/cartons)
l

Transport

l

Vacuum or forced-air cooling

l

Trim and core

l
Chop/shred/tear
l

Combine different products for salad mixes

l

Wash with chlorinated water

l

Centrifugation to remove surface moisture

Package in film bags
(vacuum packaging . gas-flushing)

Store temporarily(<5C = 41°F)

Transport to food service outlets
and/or retail markets

% 1 Preparation of minimally processed let-
tuce products.
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Table.2 Application of minimal processing methods

Process

Applications

Mechanism

Controlled-atmosphere storage

Postharvest treatments :
Chlorinated water soaking
Reducing agents
Preservatives
Divalentions

Clean-room Lechnologies :

Protective microbes
(Lactic acid bacteria)

Non-thermal processing methods :

High-pressure treatment

Gamma irradiation

High electric field pulses

New thermal processing methods :

Ohmic heating
High-frequenc heating
Microwaving
Sous-vide technology

New packaging technologies :
Modified-atmosphere packaging

and active packaging

Edible films

Bulk-stored fresh fruit and
vegetables

Fresh vegetables

Fresh meat and fish

Dairy products : sausages

Many products, currently
especially fruit products

Many products, particularly fresh

fruits, poultry and spices

Many products, particularly fruits

Many products, especially
finished meals

Fresh meat and fish, prepared
foods, baked goods, fresh fruit
and vegetables

Dry, frozen and semi-moist foods

Antimicrobial effect(inhibition of
aerobic or anaerobic microosganisms) ;
altered respiration rates in fruits and
vegelables

Antimicrobial effect
Oxidation prevention
Antimicrobial effect
Improved texture

Reduced levels of environmental
microorganisms

Release by the protective microbes of
bacteriocins that reduce levels of
undesired microorganisms

Microorganisms ruptured under high
pressure

Ability of microorganisms to reproduce
eliminated

Microbial cell rupture due to uneven
distribution of electrical change
across cell

Optimized heating regime reduces levels
of undesired microorganisms while
minimizing thermally induced quality
losses(e. g. impaired flavour)

Antimicrobial effect(inhibition of aerobic
or anaerobic microorganisms) ;altered
respiration rates in fruits and vegetables

Protection against oxygen ingress,
moistre loss and flavour loss
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Table 3. Processing distribution train for mini-

mally processed fruits and vegetables

System A : Direct

Process — Distribute — Utilize or Market

System B : Interrupted

Process — Store — Reprocess — Distribute — Utilize
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Table 4. Advantages, disadvantages, and requirements of minimally processing fresh produce at vari-

ous locations

Location of
processing

Advantages, disadvantages,
and requirements

Sourcc of
production

Product processed fresh when of the highest quality
Processed product requires a minimum of 1l4days postprssing life(preferably 21

days);good temperature management critical
Economy of scale, avoiding transport of unusable product and portions of product

long distances

Vacuum and gas-flushing techniques common in conjunction with differentially per-

meable films

Regional

Product processed when of good quality, typically 3 to 7day after harvest

Reduced need to maximize shelf life;7 days minimum postprocessing life required,
good temperature management vital

Several deliveries weekly to end users;can better respond to short-term demands

Vacuum packaging common;less use of differentially permeable films

Local Product of fair to food quality, processed 7 to 14day after harvest
Relatively short postprocessing life required or expected;good temperature manage-
ment required, but most often not found
Small quantities processed and delivered ;more labor intensive;discard large amounts

of unusable product

Simple packaging;little use of vacuum or gas flushing techniques
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Table 5. Inhibiting treatments for quality enhancement of minimally processed fruits and vegetables

Respiration Browning

Softening Microorganism

Selection of good Ascorbic acid and Na salt

cultivar Erythorbic acid and Na salt

Sharp cutting Ascorbic acid-2-mono-and triphosphate
MA & active Citric acid

packaging Cysteine

Divalent ions N-acetyl cysteine

UV lights 4-Hexyiresorcinol

EDTA (disodium salt)

Sodium acid pyrphosphate
Sporix .
Sodium hexametaphosphate
Hydroxypropyl B-cyclodextrin
Zinc chloride

MA & vaccum packaging
Selection of good cultivar

Calcium infiltration Streptomycin sulfate
MA & active pack- Hydrogen peroxide
aging Sodium hypochlorite
Natural PG & f- Sodium benzoate
galactosidase inhibi- Potassium sorbate

tors CIP and HACCP
Mild heat treatment system pH control
Selection of good MA & active packag-
cultivar ing
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