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Keep•D•@Fresh•D•@Change•@Taste•@Com•D

Studies•@on•@Keeping•@of•@Freshness•@and
•@•@•@Change•@of•@Taste•@Components
•@•@•@•@•@•@•@•@•@•@•@•@•@•@•iPart•@3•j

Keisuke•@HORITSU

•iReceived•@on•@January•@30th•C1989•j

Introduction

•@•@This•@new•@medium•@long•@storage•@at•@the•@low

temperature•@that•@the•@protoplasmic•@liquid

was•@not•@frozen•@was•@tried•@with•@the•@new

procedure•D•@The•@keeping•@ofthe•@quality•@was

succeeded•@in•@the•@atmosphere•@that•@the•@gas

component•@was•@exchanged•@to•@the•@inactive

gas•@component•initrogen•@gas•@rich•jfor•@the

above•@described•@storage•@term•@at•@the•@above

described•@temperature•D

•@•@From•@this•@experimental•@plan•C•@this•@process

may•@be•@suitable•@to•@apPly•@to•@a•@comparative

small•@scale•@unit•il•@Kg•@to•@O•D5•@ton•j•C•@but•@it

may•@be•@not•@suitable•@to•@apply•@to•@a•@huge•@scale

unit•il•@ton•@and•@more•j•D

•@•@This•@new•@exchange•@atmosphere•@storage
method•@was•@perf•i•jrmed•@with•@an•@usage•@ofgas

cylinder•@easily•@or•@chemical•@process•@at•@any

place•D

•@•@Also•C•@the•@cells•@were•@kept•@at•@a•@mild•@living

state•@according•@to•@this•@new•@procedure•D•@And

the•@quality•C•@especially•@the•@eating•@quality•C

was•@kept•@for•@two•@weeks•@like•@the•@fresh•@state

in•@this•@preliminary•@experimental•@case•D
This•@preservation•@term•@may•@be•@extended•@up

to•@more•@easily•D

•@•@Laboratory•@of•@Biology•C•@Main•@title•F

Studies•@on•@New•@Preservation•@and•@Utiliza•|

tion•@of•@Food

Experimental•@method•@and
•@Experimental•@Results

•@•@This•@sample•C•@apple•C•@of•@agricultural•@prod•|

uct•@was•@selected•@as•@one•@objective•@material•@in

this•@case•D•@So•C•@this•@experiment•@of•@apple•@was

one•@part•@fbr•@this•@experimental•@apPlication

series•@of•@new•@preservation•@method•D•@And

this•@experiment•@made•@to•@be•@one•@preliminary

experiment•@from•@one•@viewpoint•C•@because
the•@storage•@term•@could•@not•@be•@extended•@fbr

the•@limitation•@of•@publication•D

•@•@After•@the•@apPles•iFuji•jthat•@were•@selected

with•@relative•@density•@classfication•@were

washed•C•@the•@epidermis•@was•@taken•@out•C•@and

cut•@into•@halves•@or•@quarters•@according•@to•@the

experimental•@object•ithe•@cut•@to•@eighth•@was

tried•D•j•D•@After•@the•@samples•@were•@cut•@to•@each

size•C•@the•@samples•@had•@to•@be•@dipped•@in•@the

physiological•@solution•@as•@fast•@as•@possible•D

And•@the•@dipped•@samples•@were•@takes•@into•@a

thick•@polyethylene•@bags•@that•@were•@set•@in•@a

reduction•@apparatus•D•DThe•@thickness•@of
polyethylene•@bag•@had•@to•@be•@necessary•@to
protect•@from•@the•@leak•@of•@gas•D•@After•@air•@was

reduced•@sufHciently•C•@carefUlly•C•@gradually•@to

very•@slight•@bubbling•C•@inactive•@gas•@was•@char•|

ged•@successively•C•@naturally•C•@gradually•@with

opening•@or•@closing•@ofthe•@valve•@ofthe•@reduc•|

tion•@apParatus•@toŠžatm•D•@Nitrogen•@gas•@was

supplied•@from•@nitrogen•@cylinder•D•@This
supply•@method•@was•@easy•@and•@normal•D•@But

an•@inavtive•@gas•@could•@be•@produced•@with•@the

fbllowing•@process•D•@Namely•@the•@charged
gas•@had•@to•@be•@inactive•C•@so•@the•@active•@gas

component•@had•@to•@be•@removed•@from•@the•@gas

•iair•jthat•@was•@charged•D•@This•@tried•@chemi•|

cal•@process•@was•@one•@new•@absorption•@treat•|

ment•@that•@the•@author•@tried•@to•@the•@storage

experiment•@f•i•jr•@the•@first•@time•D

•@•@This•@reduced•@pressure•@fbr•@exchange•@ofgas

was•@nice•@when•@about•@one•@or•@two•@bubbles

went•@out•@from•@the•@surface•@of•@sample•C
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because•@the•@moisture•@content•@in•@cells•@and

tissues•@had•@to•@be•@at•@physiological•@level•D

This•@range•@of•@reduced•@pressure•@produced•@a

nice•@results•D•@After•@the•@reduced•@pressure

reached•@to•@the•@objective•@reduced•@pressure•C

instantly•@the•@valve•@of•@reduction•@apParatus

was•@opened•@to•@charge•@the•@inactive•@gas•D•@But

the•@rate•@of•@the•@charge•@had•@to•@be•@slowly•@like

the•@above•@description•D

•@•@The•@removal•@procedure•@of•@the•@active•@gas

component•@was•@perfbrmed•@with•@a•@removal

in•@Iiquid•@phase•@that•@oxygen•@and•@carbon
dioxide•@were•@absorbed•@with•@alkaline•@potas•|

sium•@permanganate•@solution•@and•@alkaline

solution•@of•@alkali•@metal•@hydroxide•C
•mCa•iOH•j2•C•@NaOH•C•@and•@KOH•nrespective•|

ly•D•@And•C•@this•@application•@of•@this•@removal

process•@was•@succeeded•@by•@the•@author•@first•B

Also•C•@the•@concentrations•@of•@these•@alkaline

solution•@were•@2N•@to•@5N•@respectively•D•@The

charged•@gas•@was•@produced•@in•@the•@process

that•@carbon•@dioxide•@and•@oxygen•@were
absorbed•@with•@each•@aqueous•@absorption
solution•@in•@order•D•@And•@as•@a•@final•@process•C

the•@inactive•@gas•@that•@carbon•@dioxide•@and

oxygen•@were•@removed•@with•@two•@kinds•@of
apParatus•@passed•@•@successively•@•@through

water•@washing•@apparatus•@for•@control•@of
humidity•@and•@fbr•@clean•@of•@gas•D•@This•@water

washlng•@was•@very•@lmportant•D
•@•@Some•@typical•@properties•@of•@the•@representa•|

tive•@samples•@that•@were•@selected•@re•|
presentatively•@were•@showed•@on•@the•@follow•|

ing•@Table•@l•D

•@•@The•@pH•@value•@of•@each•@flesh•@of•@each•@sam•|

ple•@was•@determined•@with•@a•@comblnatlon
glass•@electrode•@pH•@meter•@f6r•@test•@tube•D

And•@their•@pH•@values•@were•@in•@the•@range•@of

5•D53to•@5•D83•D•@Also•C•@the•@flesh•@firmness•@of

each•@sample•@was•@determined•@with•@a•@hard•|

ness•@meter•D•@And•@their•@firmness•@of•@each

sample•@were•@in•@the•@range•@of•@7•D51•@Kg•^cm2•@to

7•D70Kg•^cm2•D
•@•@The•@organoleptic•@tests•@of•@acid•@taste•C•@fresh•|

ness•C•@juiciness•C•@sweetness•C•@and•@eating•@qual•|

ity•@were•@examined•@fbr•@each•@sample•D

•@•@The•@height•C•@diameter•C•@and•@relative•@density

determinations•@were•@determined•@at•@the•@ini•|

tial•@time•D•@And•@the•@pH•@value•C•@fiesh•@firm•|

ness•C•@and•@organoleptic•@test•@were•@determined

and•@examined•@at•@the•@initial•@time•C•@the•@inter•|

mediate•@time•C•@and•@the•@final•@time•@respective•|

ly•D

•@•@There•@were•@no•@typical•@di•Ærences•@in

many•@these•@pH•@values•@and•@f•mesh•@firmness

values•@that•@were•@determined•@at•@the•@initial•C

intermediate•C•@and•@final•@times•D•@These•@val•|

ues•@were•@in•@the•@ranges•@of•@the•@above•@descrip•|

tions•D•@Also•C•@there•@were•@no•@typical•@differ•|

ences•@in•@these•@organoleptic•@tested•@results

among•@the•@initial•C•@intermediate•C•@and•@final

times•D•@These•@tested•@results•@were•@nice
expected•@results•@like•@pH•@values•@and•@flesh

firmness•@values•D•@The•@disappearance•@of
differences•@in•@these•@determinations•@showed

the•@proof•@that•@this•@procedure•@was•@suitable

to•@a•@medium•@Iong•@storage•D•@This•@experi•|

mental•@storage•@term•@had•@to•@be•@two•@weeks•D

Table•@l•@Typical•@Properties•@of•@the•@Representative•@Samples

Height•C•@mm•– 70•D5 72•D3 70•D2 71•D9 67•D7 75•D6 71•D0 71•D0 76•D6 76•D6

Diameter•C•@mm•– 79•D1 83•D9 80•D2 84•D3 81•D0 84•D1 81•D1 79•D7 79•D8 79•D3

Relative•@Density 0•D8541 0•D8442 0•D8395 0•D8381 0•D8428 0•D8483 0•D8369 0•D8290 0•D8374 0•D8372

•–•@Height•@and•@diameter•@were•@mean•@value•@of•@four•@positions•@of•@each•@sample•D
•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•|76ˆê



Keep•D•@Fresh•D•@Change•@Taste•@Com•D

So•C•@the•@intermediate•@time•@was•@the•@first•@one

week•D•@Then•C•@these•@determinations•@were
perfbrmed•@at•@three•@times•C•@inital•C•@intermedi•|

ate•iafter•@one•@week•j•C•@and•@final•iafter•@two

weeks•jtimes•D•@As•@another•@reason•C•@the
experiment•@had•@to•@be•@perf•i•jrmed•@repeatedly•D

Then•@the•@term•@had•@to•@be•@shortened•D

Discussion•@and•@Conclusion

•@•@The•@samples•C•@apples•C•@were•@selected•@fbr

these•@storage•@experiment•@series•@that•@were

published•@previously•@at•@the•@first•@step•D•@So•C

the•@objective•@samples•@are•@possible•@to
exchange•@into•@other•@agricultural•@products•D

Then•C•@the•@pears•@that•@were•@examined•@par•|

tially•@as•@the•@second•@objective•@sample•@in

small•@scale•@were•@stored•@for•@a•@medium•@term

at•@nice•@state•D•@These•@successful•@examined

results•@may•@be•@published•@on•@other•@paper•D

Of•@course•C•@this•@new•@medium•@long•@storage•@of

apPle•@in•@this•@system•@was•@tried•@to•@continue

more•D
•@•@This•@experiment•@had•@some•@objects•@from

several•@viewpoints•D•@The•@fi•@rst•@object•@was

the•@possibility•@of•@long•@storage•@at•@a•@living

state•D•@The•@second•@object•@was•@the•@possibil•|

ity•@of•@apPlication•@to•@fbod•@product•@or•@fbod

industry•@from•@a•@practical•@point•D•@The•@third

object•@was•@the•@possibility•@of•@long•@keeping

of•@freshness•D•@And•@the•@f–Sesh•@quality•@had•@to

be•@held•@f•i•jr•@each•@objective•@term•D•@Also•C•@it

was•@the•@fourth•@object•@that•@this•@over•|all

system•@could•@be•@made•@and•@operated•@eco•|

nomically•D•@This•@point•@was•@very•@impor•|

tant•B

•@•@There•@were•@special•@techniques•@that•@were

considered•@by•@the•@author•@in•@this•@process•@fbr

this•@medium•@long•@storage•@term•D•@As•@one•@of

them•C•@there•@were•@several•@reasons•@in•@this

usage•@of•@physiological•@solution•D•@The•@first

reason•Fthe•@dipping•@of•@the•@samples•@was
necessary•@to•@keep•@the•@quality•@at•@the•@stable

state•@against•@these•@enzymic•@reactions•@during

this•@comparative•@long•@process•D•@This•@new
process•@gave•@some•@additive•@value•@to•@the•@raw

samples•@when•@they•@were•@eaten•@much•@conve•|

niently•@on•@the•@eating•@desk•D•@So•C•@the•@private

pollutions•@caused•@with•@homes•@in•@the•@city

may•@decrease•D•@Then•C•@the•@process•@made•@to

•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@samples•B

•@•@•@•@•@•@•@•@•@•@•@•@•@•@and•@tissues•@had•@to•@be•@held

in•@the•@case•@of•@water•@fruit•@as•@the•@most•@impor•|

tant•@property•E

•@•@Regards•@to•@the•@exchange•@of•@gas•@compo•|

nent•@to•@the•@inactive•@gaseous•Datmosphere•C

this•@chemical•@process•@method•@was•@better
than•@the•@dry•@method•@of•@nitrogen•@gas•@charge

from•@gas•@cylinder•@in•@a•@normal•@procedure•D

The•@moisture•@content•@in•@cells•@and•@in•@tissues

was•@very•@important•@factor•@agains•@a•@living

state•@of•@organism•D•@And•@this•@chemical
process•@required•@some•@improvements•C•@since

the•@direction•@of•@flow•@of•@gas•@was•@reverse

against•@a•@normal•@system•D•@In•@the•@first

absorption•@apParatus•C•@the•@coming•@gas•@was

countered•@with•@the•@absorption•@solution•@in•@a

shower•@system•D•@In•@the•@second•@absorption

apParatus•C•@the•@nozzle•@of•@absorption•@solu•|

tion•@tube•@had•@to•@have•@many•@small•@holes•@and

the•@absorption•@part•@was•@set•@on•@a•@magnetic

stirrer•D•@Namely•@the•@ability•@of•@absorption

and•@the•@degree•@of•@efficiency•@had•@to•@be•@large

and•@had•@to•@be•@increased•D•@Then•C•@in•@each

system•C•@there•@were•@two•@kinds•@of•@absorption

apparatus•@fbr•@each•@gas•@at•@least•D•@And•@there

was•@the•@first•@system•@fbr•@carbon•@dioxide•D

And•@there•@was•@the•@second•@system•@f•i•jr•@oxy•|

gen•D•@Such•@a•@system•@was•@suitable•@to•@take

out•@the•@produced•@material•C•@precipitations•D

Also•C•@the•@cost•@ofCa•iOH•j2•@was•@lower•@than

the•@others•C•@but•@the•@maintenance•@f•i•jr•@NaOH

be•@long•@and•@compllcate•@slightly•D

ond•@reason•@•F•Athis•@physiological

gave•@a•@mild•@salted•@taste•@to•@the

This•@taste•@had•@to•@be•@not•@strong

weak•D•@This•@was•@nice•@condition•D
third•@reason•@•Fthis•@physiological

gave•@a•@moisture•@to•@the
mOiStUre•@in•@CellS

The•@sec•|

solution

samples•D

and•@not
•@•@•@The

solution

•@•@•@This
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or•@KOH•@was•@better•@than•@Ca•iOH•j2•C•@How•|

ever•C•@the•@cost•@of•@KOH•@was•@higher•@than

NaOH•@and•@Ca•iOH•j2•D•@NaOH•@was•@moder•|
ate•@on•@the•@two•@points•D

•@•@Nitrogen•@gas•@was•@supplied•@fƒsom•@gas•@cyl•|

inder•D•@Moreover•C•@a•@puri•@fed•@nitrogen•@gas

was•@on•@the•@market•C•@but•@a•@little•@amount•@of

Oxygen•@ln•@nltrOgen•@gaS•@was•@nOt•@neceSSary•@tO

remove•@fbr•@this•@procedure•D•@The•@cylinder
can•@prepare•@easily•@at•@town•@or•@its•@near•@area•C

but•@its•@preparation•@is•@not•@easily•@at•@a•@vally•@or

acountry•D•@So•C•@the•@author•@considered•@this

chemical•@process•@that•@was•@possible•@to•@per•|

fbrm•@at•@any•@place•@and•@time•D•@This•@chemical

process•@could•@keep•@the•@moisture•@content•@at

aconstant•@level•@that•@nitrogen•@gas•@from
cylinder•@could•@•@not•@keep•@•@it•D•@And•@the

absQrbed•@mŽHterial•C•@fbr•@example•@CaCO3•C•@was

useful•@to•@neutralize•@the•@acidity•@of•@soil•@as

one•@of•@soil•@improvement•@agent•D•@Indeed
recently•C•@apPlication•@investigator•@must•@con•|

sider•@the•@second•@product•@to•@protect•@the

po“¤lution•D•@An•@age•@changed•@very•@much•D

•@•@When•@the•@reduced•@pressure•@for•@remove

the•@active•@gas•@component•@reached•@to•@the

objective•@pressure•C•@immediately•@the•@charge

of•@the•@inactive•@gas•@component•@had•@to•@be

begun•@as•@possible•@as•@quickly•D•@However•C

the•@charge•@rate•@had•@to•@be•@slow•@and•@gradual

much•@carefully•D•@The•@long•@reduced•@pres•|

sure•@condition•@below•@l•@atm•D•@did•@not•@pro•|

duce•@the•@nice•@results•B•@Namely•C•@the•@cells

and•@tissues•@had•@to•@be•@living•@slowly•D•@The

complete•@removal•@of•@gas•@from•@the•@cells•@and

tissues•@had•@to•@avoid•D•@Especially•@the•@object

of•@this•@storage•@experiment•@was•@a•@continu•|

ance•@of•@state•@of•@mild•@living•@of•@organism•D•@If

man•@kept•@the•@material•@f•i•jr•@a•@long•@time•C•@a

freeze•@method•@was•@simple•C•@available•@and

effective•D•@However•C•@the•@melting•@technique

was•@very•@complicate•@and•@difficult•D•@In•@gen•D

eral•C•@after•@a•@frozen•@material•@was•@melt•C•@some

change•@appeared•D•@This•@change•@was•@not
this•@object•D

•@•@If•@an•@instrumental•@analysis•@of•@taste•@was

established•@f•i•jr•@apple•C•@the•@scientific•@determi•|

nation•@might•@be•@determined•@as•@the•@substan•|

tiation•@of•@the•@organoleptic•@test•D•@Befbre•@the

instrument•@was•@not•@established•C•@this•@or•|

ganoleptic•@test•@was•@necessary•@to•@perfbrm•D

Because•@the•@sample•@was•@an•@eating•@materia1•D

Under•@such•@a•@condition•C•@the•@organoleptic

tests•@were•@perfbrmed•@as•@the•@above•@descrip•|

tion•D

•@•@The•@complete•@exchanged•@atmosphere•@was
not•@suitable•@to•@a•@safe•@living•@of•@a•@cell•C•@as•@its

cell•@made•@to•@be•@lived•@at•@a•@mi—•d•@slow•@living

state•D•@If•@an•@all•@gas•@was•@removed•@absolute•|

ly•C•@the•@living•@might•@be•@not•@kept•@completely•D

So•C•@it•@was•@desirable•@condition•@that•@the

degree•@ofremoval•@of•@active•@gas•@contained•@in

the•@cell•@was•@kept•@at•@such•@a•@degree•D•@A

complete•@reduction•@was•@most•@dangerous
condition•@fbr•@a•@living•@cell•D•@Namely•C•@the

limit•@reduction•@had•@to•@exist•@at•@such•@a•@condi•|

tion•@befbre•@the•@water•@in•@cell•@was•@evaporated

completely•C•@because•@it•@was•@very•@important

that•@the•@content•@degree•@of•@water•@in•@cell•@had

to•@be•@kept•@at•@the•@living•@state•@ofthe•@cell•D

•@•@In•@this•@case•C•@this•@experimental•@storage

term•@could•@not•@be•@extended•C•@because•@the

obtained•@results•@had•@to•@be•@concluded•@until

the•@end•@of•@this•@January•D•@And•@the•@experi•|

ment•@had•@to•@be•@repeated•@again•D•@So•C•@the

time•@of•@this•@experiment•@had•@to•@be•@Iimited

and•@the•@term•@had•@to•@be•@shortened•D•@More•|

over•C•@the•@experiment•@of•@this•@experimental

team•@had•@to•@be•@finished•@fbr•@three•@years

according•@to•@the•@rule•@of•@university•C•@And

this•@team•@had•@to•@be•@disbonded•@on•@this
March•D•@So•D•@the•@obtained•@results•@had•@to•@be

published•iprinted•@out•j•D•@So•C•@this•@manu•|

scription•@of•@report•@had•@to•@be•@presented•@to

the•@ofHce•@until•@this•@January•D

•@•@The•@experiment•@of•@agricultural•@products

harvested•@in•@autumn•@was•@limited•@many
times•@as•@this•@case•D•@Also•C•@the•@construction

ofexperimental•@apParatus•@spent•@a•@long•@time
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‚µmexpectedly•D•@Of•@course•C•@this•@successfUl

new•@storage•@method•@is•@trying•@again•@fbr•@a

comparative•@long•@storage•@term•D•@The
obtained•@results•@may•@be•@published•@on•@other

pape•u•E

•@•@The•@final•@object•@of•@experiment•@is•@to•@keep

aliving•@organism•@at•@a•@living•@state•@fbr•@a•@long

time•D•@Then•C•@it•@is•@one•@think•@that•@the•@final

object•@is•@constructed•@with•@the•@partial
object•D•@So•C•@usually•C•@a•@living•@organism

lives•@in•@the•@space•@that•@is•@composed•@with•@two

or•@three•@phases•D•@Now•C•@gas•@and•@liquid

phases•@are•@considered•D•@Then•C•@the•@vari•|

ables•C•@temperature•C•@volume•@and•@pressure•C

are•@considered•D•@So•C•@the•@temperature•@is

held•@at•@the•@lowest•@temperature•@that•@cells•@are

not•@frozen•D•@The•@pressure•@in•@held•@at•@l•@atm•D

except•@of•@some•@short•@time•@of•@reduced•@pres•|

sure•D

•@•@Then•@this•@new•@experiment•@of•@medium
long•@storage•@was•@succeeded•@in•@keeping•@the

qualities•D•@Especially•C•@this•@experiment•@was

perfbrmed•@in•@exchanged•@atmosphere•@at•@the

lower•@temperature•D•@Moreover•C•@the•@cell•@was

living•@at•@the•@lower•@temperature•D

or•@produced•@individually•@after•@the•@gas•@in

cells•@or•@tissues•@was•@least•@removed•@under•@the

reduced•@pressure•D

•@•@In•@this•@individual•@production•@case•C•@the

inactive•@gas•@was•@the•@gas•@components•@of•@air

that•@was•@not•@absorbed•@with•@the•@alkali•@metal

hydroxide•C•@Ca•iOH•j2•C•@NaOH•C•@or•@KOH•C•@and

the•@alkaline•@potassium•@permanganate•D
Namely•@the•@samples•@dipped•@in•@physiologi•|

cal•@solution•@were•@set•@under•@reduced•@pres•|

sure•@at•@fi•@rst•@step•C•@successively•@the•@inactive

gas•@was•@charged•@gradually•D

•@•@This•@inactive•@atmospheric•@packing
method•@in•@polyethylene•@bag•@was•@so•@conve•|

nient•@preservation•@method•@that•@the•@qualities

were•@kept•@f•i•jr•@a•@medium•@long•@storage•@term•D

•@•@This•@low•@temperature•@of•@storage•@that•@the

cells•@lived•@at•@the•@lowest•@was•@better•@than

other•@a•@little•@high•@temperatures•D•@Of•@course•C

its•@effect•@of•@exchange•@of•@gas•@under•@reduced

pressure•@was•@very•@much•D•@It•@was•@character•|

istic•D•@A•@freeze•@storage•@was•@other•@problem•D
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