RAW MATERIALS, METHODS AND FRUITS AND VEGETABLES PERTAINING TO SUGAR
CONTENT IMPROVEMENT, SUGAR COMPONENT ADJUSTMENT, AND TASTES ADJUSTMENT
Technical Field [0001] Thepresentinventionrelatestoasugar content-improving material, a method for
improving the sugar content of fruits or vegetables, fruits or vegetables having an improved sugar
content, a sugar component-adjusting material, a method for adjusting a sugar component of fruits and
vegetables, fruits and vegetables having an adjusted sugar component, a taste-adjusting material, a
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or added to. gg.ﬁgg bgfﬁrgé%ll:nﬂ?/esting of fruit ( see, f or example, refer to JP-A-2002-345340), and

a fruit bag including an ethylene gas-adsorbent (see, for example, JP-A-2000-37142). Citation List

Patent Literature [0003]

Technical Field
[0001]

The present invention relates to a sugar

content-improving material, a method for improving the sugar
content of fruits or vegetables, fruits or vegetabl es having
animprovedsugarcontent,asugarcomponent-adjust ingmaterial,

a method for adjusting a sugar component of fruits and
vegetables, fruits and vegetables having an adjuste d sugar
component, ataste-adjusting material, amethodfor adjusting
the taste of fruits or vegetables, and fruits or ve getables

having adjusted taste.

Background Art

[0002]

Asthoseforincreasingthesugarcontentoffruit ,there
have hitherto beenafruitsugarcontent-increasing solution,
whichisasolutionpreparedbydissolvingatleast oneofbrown
sugar, fructose, sucrose prepared by purifying suga r, and
glucoseinwater,andisscatteredonoraddedtot hesoilbefore

the harvesting of fruit (see, for example, refer to



[Patent document 1]JP-A-2002-345340 [Patent document 2]JP-A-2000-37142 Summary of Invention
Technical Problem [0004] However, the fruit sugar content-increasing solution disclosed in
JP-A-2002-345340 and the fruit bag disclosed in JP-A-2000-37142 have a problem that they are used
before harvesting and are not for improving the sugar content of fruit after harvesting. Also, in the fruit
bag disclosed in JP-A-2000-37142, although oxidative damage can be prevented by suppressing
ethylene generation of fruit since ethylene gas is adsorbed, there is a problem that taste potentially

deteriorates hy e ' pressing gthylene generation and thus suppressing the ripening of fruit.
[0005] ?&&?@?ﬁ?@%&é n%@uggﬁlué%gﬁ%%ﬁmggaﬁ@tﬁég the present invetﬁ% ‘has been
made. An object thereof is to prqvide a sugar ent-i ing material which can prevent oxidative
damage of %l éaaﬁa%gagésgl%sq%g?( @r@gstfr%%éggéggﬂ:ygrﬁmprove the sugar content, a method
for improvir@ntg&o%uggg content of fruits or vegetables, fruits or vegetables having an improved sugar
content, a sugar component-adjusting material, a method for adjusting a sugar component of fruits and
vegetables,FI gﬁtqfif’eq‘ﬂﬁj?é’les having an adjusted sugar component, a taste-adjusting material, a
method for adjusting the taste of fruits or vegetables, and fruits or vegetables having adjusted taste.
Solution to R,@(%Tm [0006] As shown in Fig. 14, ethylene released by vegetables and fruits is one
essential plant hormone for the ripening of plants. Plants derive sugar and flavor in the ripening

process. In ﬁ‘ﬂ&@,ﬂ Bwﬁ%ﬂ@tmlpg@_igo@eg@ggj@om methionine, which is one type of amino acid.
However, when ethylene is excessively generated in plants, the plants become oxidatively damaged.

Therefore, fipyeHiteRlinenehetiyiene footratsigone important function for plants.

Summary of Invention

Technical Problem

[0004]

However, the fruit sugar content-increasing soluti on
disclosed in JP-A-2002-345340 and the fruit bag dis closedin
JP-A-2000-37142 have a problem that they are used b efore
harvestingandarenotforimprovingthesugarcont entoffruit
after harvesting. Also, in the fruit bag disclosed in
JP-A-2000-37142,althoughoxidativedamagecanbep reventedby
suppressingethylenegenerationoffruitsinceethy lenegasis

adsorbed, there is a problem that taste potentially
deteriorates by excessively suppressing ethylene ge neration

and thus suppressing the ripening of fruit.

[0005]

The present invention focus on such problems, and thus
the presentinvention has been made. Anobjectthe reofisto
provide a sugar content-improving material which ca n prevent



[0007] It is said that ethylene released in plants is degraded by ethylene oxidase and thus the
concentration thereof in plants is controlled. However, adjustment is not possible when the supply of
nutritional components such as water and oxygen stops in the harvesting process, and ethylene is
excessive generated and released outside of the plants. Ethylene released to the outside is oxidatively
degraded by the natural environment (sun and heat), and plant functions degrade by the exsogenous
progression of plant oxidization. Since this phenomenon is observed after fruit picking, ethylene control

is essential to.the. maturation and storage of plants. [0008] Since oxidative damage, by ethylene
originates fﬁfﬂﬁ%? ﬁ%ﬂ@%ﬂ%ﬁ%ﬁ’&ﬁ‘?ﬁ%@%@iﬂ%ﬁ% Gt of ethylene gas a%%s?i@gae dgas, this

secondary o1<idation can be prevented if? ateria{ ha %”P’i an anti-oxidation function it%used. The
inv@=9canimpr ve@ sJgarcontent ame oq/o m provingthe .
present inventors have found that'a method for controlling ethylene by performing adsorption of

thyl I f I ' [ d ing th idati ti ivel
cenerated SO DAL L poh e aP B e Goig the present mveniGh- {OUBR] —— That s,
the sugar CHQWH%%WIJQ%WQ éqlcéiﬁ?ew%%?ggﬁ etﬁ%grlystlng material, g@mgé]aste-adjustmg

material of the present invention nclude a breat t containing proantﬁ anidin and

trehalose, W‘H&f@ﬂ%ﬁ@rﬂ@ﬁ&%@}@ﬂﬂq &@J&é{?%}ﬂﬁﬁﬁeﬁﬂeet in a proportion pf. g0 to 300 mg/m2

and the trehalose is contained in the sheet In a’proportion of 5 g/m2. The trehalose in the sugar

content—impéﬁ&i{)gd@%ré@,,ﬂ;nﬁss&% gm@gﬁa{,-ﬁ\ggﬁtg’tgdnaterial, and the t@%ggbﬁing material
r

of the present invention adsorbs ethylene released from plants. The trehalose may be any of the three

isomers,_ a%@fﬂéﬁﬁf@ﬁﬂ*&&ﬁﬁé‘-ﬁdﬁ%ﬂﬁbM&i&ﬁdﬁifﬁ%@f@r 'I_'he sheet in tB@jﬁﬁﬁﬁ@ _ _
content-improving material, the sugar component-adjusting material, and the taste-adjusting material

of the presenkifyaBtigNRY HeJeaetiite Hoxnikaurddeed back shape, roll-like, gregapi@sher shape.
Also, the sugar content-improving material, the sugar component-adjusting material, and the
taste-adjustizgimptadjabafdhageesent invention preferably have permeability. There are no particular
restrictions on the material of the sheet, and may be a tissue paper, a cardboard paper, the other
paper, a nogwiovien faPmisidiper product, a food fiber, and the like, and such may be natural materials
or artificial materials. The sheet preferably has flexibility so as to easily wrap objects.

[0006]

AsshowninFig. 14, ethylenereleasedbyvegetabl esand
fruitsisoneessentialplanthormonefortheripen ingofplants.
Plantsderivesugarandflavorintheripeningproc ess. Insuch
aprocess, ethyleneisreleased from methionine, wh ichisone
type of amino acid. However, when ethylene is exce ssively
generated in plants, the plants become oxidatively damaged.
Therefore, the controlling of ethylene in plants is one

important function for plants.

[0007]

Itis said that ethylene released in plantsis deg raded
byethyleneoxidaseandthustheconcentrationther eofinplants
is controlled. However, adjustment is not possible when the
supplyofnutritionalcomponentssuchaswaterand oxygenstops



In the present invention, the proanthocyanidin and the trehalose can be contained in the sheet by a
method of immersing the sheet in an aqueous solution thereof, a method of spraying a solution thereof
onto the sheet, or the like. In addition to proanthocyanidin and trehalose, the sugar content-improving
material, the sugar component-adjusting material, and the taste-adjusting material of the present
invention may contain additives such as salt and other minerals, antibacterial agents, fungicides and
deodorants. [0010] The sugar content-improving material, the sugar component-adjusting
material, and the taste-adjusting material of the present invention are mainly used by wrapping fruits or
vegetables '&#@?e“%rr\(/%%ﬁﬂ Ritsrets: @ﬁ%&ﬁ“&@ﬁ%ﬁf&cgﬁ%’&bs ethylene releage%eﬂgﬁ{v plant and

' qtion b)%ﬁ%(g essive||¥ agenerated ethylene oxide, it is possible to

e

polyphenol syppiesses e CHAAYEASIARDY Biessiyely gen > a1 i
prevent oxidative damage of fruits and vegéta after harvesting as well as improve the sugar

content. AlsgwiL ERASI 18 AHlRLA SR SRETND

t and adjust the taste %)( Examples of
fruits suitab rimproving t ar conten Jug[tll%gvé sugar component,réﬁ%ﬁ% JEJSSLHP'IQ the taste by

application gﬁgw%gé?ggﬁw\fﬁgﬂpqdﬂglmzlaggégaar?giﬁggﬁré%agg?g bananas, tomatog

foys
watermelons,strawberries, persimmons, melon ples of vegetables |ncLiude root

vegetables ﬁf@}@&%@f%%%@é&%ﬁﬁa ‘@H@@E’cﬁ%rﬁﬂws’ turnips, potatoes,gafsyveet potatoes;

leaf vegetables such as spinach, Chinese cabbage, cabbage, broccoli, cauliflower and komatsuna,

and fruit Ve%@l\?&%{f@}ﬁ‘éitﬁ : g{ﬁy@ﬁ’%w@ﬁggplants, okra, beans agg-sigabPrepper. [0011]
ion o

Since the self-protection func fruits and vegetables deteriorates by picking, fruits and vegetables

by themselygs AftR1RAIYRLINY SBREGE RFayaRtdhe proliferation of putrefactive bacteria and the
like.However, since

[0008]

Since oxidative damage by ethylene originates from
ethyleneoxide,whichisareactionproductofethy lenegasand
oxygen gas, this secondary oxidation can be prevent edif a
material having an anti-oxidation function is used. The
present inventors have found that a method for cont rolling
ethylene by performing adsorption of ethylene relea sed from
plantswithaglucideandsuppressingtheoxidative actionfrom
excessively generated ethylene oxide with a polyphe nol, thus

completing the present invention.

[0009]

Thatis,thesugarcontent-improvingmaterial,the sugar
component-adjusting material, and the taste-adjusti ng
material of the present invention include a breatha ble sheet
containing proanthocyanidin and trehalose, wherein the
proanthocyanidinis contained inthe sheetinapro portion of

250to 300 mg/m 2 and the trehalose is contained in the sheet



proanthocyanidin has a high antibacterial action, it is possible to suppress the proliferation of
putrefactive bacteria and the like for fruits and vegetables after harvesting and possible to prevent the
generation of fungal bacteria and the like by the sugar content-improving material, the sugar
component-adjusting material,and the taste-adjusting material of the present invention. It is thus
possible to compensate the self-protection function of fruits and vegetables by the antibacterial action
of proanthocyanidin. Also, it is possible to suppress the impact on humans by proanthocyanidin. The
raw material of proanthocyanidin is preferably grape seeds, black soybeans, and the like, and although
the raw maf@r?agfé) Wé‘b({/rgﬁf%@%thocyanidin derived from grape seeds is particularly preferable.
[0012] _ ‘_I'he su%ret‘}?%%%rllct)-sig]mm/én&géartgriﬁ{é% _elr%ugg\giaﬁnﬁ%cﬁgrent-ad_justing matelzzriirsll,and the
taste-adjusting materialofthe préesentinvertion haveasugar content-improving effect, a sugar

Component'ﬁngStiQﬁ@fion’c%r&?ﬁ&%@ﬂj-%%gﬂgtﬁ ion,rﬁ%geﬁfq}ibactg i&xl acﬁ) , an ethylene-adsorbing
3 g

effect, and { e like. ] e sugar compaonent-adjustirig material of the present invention has

the effect o noti ing the.i ayer time of a sugar ¢ ent of
wrapped frjég(%;)%‘!g%g{ %ﬁﬁ@%@%rg s%%awgﬁ%ﬁc%‘?fg%ﬁai s%ga_lr cc_)mponen?-adjgsgtlﬁ%gmaterial has
the effect O oL R RIS PIAMSIOPRAPASIRIEAIRE Promoting increasg i alygpse

concentration, and suppressing decrease in sucrose concentration. This effect isparticularly

remarkableyaenapRigs alf Wrappgd. Alsmdness is th elfeelAEPEARIGING increassripglucose

concentration when peaches are wrapped. The taste-ad] usting material of the present invention
can improve the batpacsheEsIMaBEES§aPEHERE IS SiAME N8 RAN thus increase tasigguality when
fruits, particularly apples, are wrapped. [0014] he method for improving the sugar content of fruits

or vegetablgg it mRFem iRGHsaNg sridtarritelechbitagapRing the fruits or vgpeiahles in the
sugar content-improving material of the present invention. Also, fruits or vegetables having an

improved suggegntgiheiiRSent invention may be bag-like, box-like,
afoldedback shape, roll-like, orany othershape. Also, the
sugar content-improving material, the sugar
component-adjusting material, and the taste-adjusti ng
materialofthepresentinventionpreferablyhavep ermeability.
There are no particular restrictions on the materia | of the
sheet,and may be atissue paper, acardboard paper ,the other
paper, a nonwoven fabric, a fiber product, a food f iber, and
the like, and such may be natural materials or arti ficial
materials. Thesheetpreferablyhasflexibilityso astoeasily

wrap objects.

In the present invention, the proanthocyanidin and the
trehalosecanbecontainedinthesheetbyamethod ofimmersing
thesheetinanaqueoussolutionthereof,amethod ofspraying

a solution thereof onto the sheet, or the like.

Inadditiontoproanthocyanidinandtrehalose,the sugar



present invention are characterized by being wrapped in the sugar content-improving material of the
present invention. In accordance with the method for improving the sugar content of fruits or
vegetables of the present invention, fruits or vegetables having an improved sugar content of the
present invention can be easily produced. [0015] The method for improving sugar components of
fruits or vegetables of the present invention is characterized by wrapping the fruits or vegetables in the
sugar component-adjusting material of the present invention. Also, fruits or vegetables having adjusted

sugar components of the presen%hnventi n are characterizedﬁy bqe{ing wrapped in thetsu ar
componentpe%] ﬁa‘&%‘i—&%‘é‘ﬂ& & %rﬁlesgﬁt inveRtiarP TIPREES e with the meth8d adjusting

sugar companents of frujts or vegetables of the present inyention, fruits or vegetables having adjusted
sugar compBRSHE o AHE KPS Froa e Sal BSTAL, Arsafced. [0016] — The ethod for

adjusting thﬁgﬁ]ﬁgﬁh{%ﬁ’m err‘ &ﬂ“ggsﬁfcﬂheﬁ%@ﬁtﬁb{nvention IS characEf Wﬁﬂ é)r%ll\é/rapping the

fruits or vege as?e adjusting mate e present invention. Also, fruits or vegetables
having an Lﬂ@tg&é ; fﬁ}ﬁg Hﬁ?ﬁefd& H)H 8&%{ cterized by being wrapped in the
taste-adjusat%]g mateﬁ%?eggﬁ\e present inveeﬁj{teltn. ?’rjléaccord%nce with the method for adjusting the taste
of fruits or \{@g@@bles of the present invention, fruits or vegetables having an adjusted taste of the
present invention can be easily produced. [0017] In accordance with the present invention, it is

possible to provideméuggﬁéant%ﬁ{gﬁfqmggomﬁg?ri%mgpigﬂn rﬂq%veghaé;dative damage of fruits and

vegetables after harvesting, and also can improve the sugar content, a method for improving the sugar

content of fegia riasesaplesntuityRivegetaklag hayieg agdmpaayagdisugar content, a sygar
component-adjusting material, a method for adjusting the sugar content of fruits and vegetables, fruits

and vegetapiegdiry i prédesian aiarrartamimiasttadiustingmaterial, a pigtapgifey adjusting the
taste of fruits or vegetables, and fruits or vegetables having an adjusted taste. Brief Description of

Drawings [GRJif bigvéde@idephsbowingdsarnesuitssihthafirst sugar content impreyegment test for
apples with a sugar content-improving material of Example of the present invention.

glucideadsorbsethylenereleasedfromtheplantan dpolyphenol
suppresses the oxidative action by excessively gene rated
ethylene oxide, itis possible to prevent oxidative damage of
fruits and vegetables after harvestingas well asi mprove the
sugarcontent. Also,itispossibletoadjustasu garcomponent

and adjust the taste thereby.

Examples of fruits suitable for improving the suga r
content, adjusting a sugar component, and adjusting the taste
byapplicationofthe presentinventionincludeapp les,pears,
peaches, bananas, tomatoes, watermelons, strawberri es,
persimmons, melons and cherries. Examples of veget ables
includerootvegetablessuchascarrots,Chineseya ms,Japanese
radishes,turnips,potatoesandsweetpotatoes;lea fvegetables

such as spinach, Chinese cabbage, cabbage, broccoli :

cauliflower and komatsuna; and fruit vegetables suc h as



Fig. 2 is a graph showing the results of the second sugar content improvement test for apples with a
sugar content-improving material of Example of the present invention. Fig. 3 is a graph showing
the results of the first sugar content improvement test for bananas with a sugar content-improving
material of Example of the present invention. Fig. 4 is a graph showing the results of the second
sugar content improvement test for bananas with a sugar content-improving material of Example of the
present invention. Fig. 5 is a graph showing the results of the third sugar content improvement test
for bananas with g sugar content-im r?vi aterial of Example of the present invention. Fig. 6 is
2 graph shoNAUIRE e LoRe D SRR BBl S B RSRLHEE: for spimach whHPSRGghr
content-imﬁe%/i'ri material of Example of the present invention. Fig. 7 is a graph showing the
results of the content improvement test for carrots with a sugar content-improving material of Example
of the present in\_/egﬂ%h th eFigeﬁ _r[gsr &@éj‘m _sm%v(){{ t_h freEH,{g o%lﬁ\dsugar component ao_ljustment
test for apples witha sugar component-adjusting material of Example of the present invention.
Fig.9isaqr [ t djustment test for ith a sugar
componen%gggg%%%%nggﬁgFgf%pr@ela (}){Igt’ahfgﬁg?e%@ﬁtg %&’/%ntion. Fig. 10 is grg%ﬁ?gehﬁg\l/vving a

correlation P%W%%ﬂ/gkea@rﬂﬁ}’%ﬁ% gé(ﬁﬁm%?é\;gmé%rea 1, (b) sweetnegs apghoverall, (c)

flavor and overall, (d) flavor and hardness, (e) sourness and sweetness, (f) flavor and sweetness of

the test are@pr(g}épggﬁ\;@e%@fg}igv%rﬁa, thaflakar aqqowg\p@p,, (giflavor and hardness,aad (j)

sourness and sweetness as results of the taste adjustment test for apples harvested from a tree A
before the ;g%tﬁa@&ﬁiaﬁr;vgggn%tq@ppr&thﬁﬂy&@ﬁhﬂrg@tgj‘,hafvesting with a tasteaghiusting

material of Example of the present invention. Fig. 11 is graphs showing a correlation between the (a)
possibletosuppresstheproliferationofputrefact ivebacteria
and the like for fruits and vegetables after harves ting and
possible to preventthe generation of fungal bacter iaandthe
like by the sugar content-improving material, the s ugar
component-adjusting material, and the taste-adjusti ng
material of the present invention. It is thus poss ible to
compensate the self-protection function of fruits a nd
vegetables by the antibacterial action of proanthoc yanidin.
Also, it is possible to suppress the impact on huma ns by
proanthocyanidin. The raw material of proanthocyan idin is
preferably grape seeds, black soybeans, and the lik e, and
although the raw material is irrelevant, proanthocy anidin

derived from grape seeds is particularly preferable
[0012]

The sugar content-improving material, the sugar
component-adjusting material, and the taste-adjusti ng

material of the present invention have a sugar



flavor and sweetness of the test area 1, (b) sweetness and overall, (c) flavor and overall, (d) sourness
and sweetness, (e) flavor and sweetness of the test area 2, (f) sweetness and overall, (g) flavor and
overall, (h) sourness and sweetness as results of the taste adjustment test for apples harvested from
the tree A after the proper time of harvesting with a taste-adjusting material of Example of the present
invention. Fig. 12 is graphs showing a correlation between the (a) sourness and sweetness of the test
area 1, (b) sweetness and overall, (c) sourness and overall, (d) flavor and overall, (e) sourness and

sweetness of the test area. Zg%) sweetness and overail @sourness and overall éh? flavor and overall
as results of VOBV a GG GbachI A SRR A L Fhm ngaction,
a taste-adjusting action, and antibacterial action, an

ethylene-adsorbing effect, and the like.

[0013]

The sugar component-adjusting material of the pres ent
invention has the effect of promoting or suppressin g the
increase/decrease over time of a sugar component of wrapped
fruitdependingofthetypeofsugar. Specifically ,thesugar
component-adjusting material has the effect of prom oting
decrease in fructose concentration, promoting incre ase in
glucose concentration, and suppressing decrease in sucrose
concentration. This effect is particularly remarka ble when
apples are wrapped. Also, there is the effect of p romoting
increase in glucose concentration when peaches are wrapped.

Thetaste-adjustingmaterialofthepresentinvent ioncan
improvethebalance of sweetness, sournessandflav or,andcan
thusincreasetaste quality whenfruits, particular lyapples,

are wrapped.
[0014]

The method forimproving the sugar content of frui tsor
vegetables of the present invention is characterize d by
wrapping the fruits or vegetables in the sugar
content-improving material of the present invention . Also,

fruits or vegetables having an improved sugar conte nt of the



a tree B, being different to the tree A, before the proper time of harvesting to after the proper time of
harvesting with a taste-adjusting material of Example of the present invention. Fig. 13 is graphs
showing a correlation between the (a) sourness and sweetness of the test area 1, (b) sweetness and
overall, (c) sourness and overall, (d) flavor and overall, (e) sourness and sweetness of the test area 2,
(f) sweetness and overall, (g) sourness and overall, (h) flavor and overall as results of the taste
adjustment test for apples harvested from the tree B, being different to tree A, after the proper time of
harvesting with a t ste-%gg'}?stin ateri%l of Example.of the present invention. Fig. 14 is an
explanatorf&?ggﬁapgﬁ ﬁ]gaé% %hﬂﬁﬁv%”&ggr%}ﬂg}%ﬂgrﬁ%r@@ﬁﬁsm of plants. Deéjcﬁbﬁb% of
Embodiments Example fl_iFTQOELOQ , The. stigar content-.im\lproving material, theen Oenth d for improving
S

the sugar content of truits op vedggarg%tg,r FUTts O \588%%@% having an improved sugar content, the

sugar com pﬁﬂ&gﬁ%ﬁg ﬁ%@%ﬂk’o@%%ﬁ%ﬁé ﬁt@ gﬁ%’y}g the sugar conterz:tg%ft Sérﬁ%:f and

vegetables, veget aving an adjusted sugar content, the taste-adjustingmaterial, the

method for gp[éstmg\; rﬁe%ﬁ;pegf (f)rl""meoiag?@gﬁ?QR%rﬁ%fnl’% or vegetables havingtgdBJrsted taste of

Examples of the present invention are explained below. e sugar content-improving material of

Example Of\}QGe‘ié%‘%&é‘tHH\Vﬁ{&iaﬁ imqmggéda@fﬁg-ggﬁ@%gfq%having breathabiIifgyeggﬁmeability, and

flexibility containing a polyphenol and a glucide. [0020] [First Sugar Content Improvement Test in Case
of Apples] invention can be easily produced.

[0015]
The method for improving sugar components of fruit sor
vegetables of the present invention is characterize d by

wrapping the fruits or vegetables in the sugar

component-adjusting material ofthe presentinventi on. Also,
fruits or vegetables having adjusted sugar componen ts of the
present invention are characterized by being wrappe din the
sugar component-adjusting material of the present i nvention.
In accordance with the method for adjusting sugar c omponents
of fruits or vegetables of the present invention, f ruits or
vegetables having adjusted sugar components of the present

invention can be easily produced.

[0016]

Themethodforadjustingthetasteoffruitsorve getables
ofthepresentinventionischaracterizedbywrappi ngthefruits
or vegetables in the taste-adjusting material of th e present
invention. Also,fruitsorvegetableshavinganad justedtaste
ofthepresentinventionare characterizedbybeing wrappedin



A test using apples was performed in order to confirm the effect of improving the sugar content by the
sugar content-improving material of Example of the present invention. As test samples, an apple
wrapped in the sugar content-improving material of Example of the present invention (hereinafter,
referred to as a "test area 1") and an apple just as it is (hereinafter, referred to as a "test area 2") were
prepared. [0021] The sugar content-improving material of Example was prepared by the following
method. An aqueous solution was prepared by dissolving 3 g of a plant-derived aqueous

polyphenol extract (derjved.from grape seeds, amount of proanthocyanidin: 95% by weight, product
name: "Leu@besgf'&%r,wgﬁ ﬂ%tm% 'E@ Iﬂ?d&ea)ogﬁﬁegEg'%\&[ghalose in 1,000 ml of%ﬁstﬁ@d water. After
a mesh-likeanord\{vag,jlvene fva\llﬂm barrs]ie V%ecfggrt:aS ug[[pﬁ)ﬂ\{vea%isrpemersed in such aqu?(?ysltsolution so that
the amount o%cproar%ocyanl I the NoNWoVEH Tabric bacame 300 mg/m2 and’lrehafose became 5

matcrial U e el I BB € mtnod was ued SR e cugar

content-immgviﬂgéﬂgéﬁﬂgle%%g% ofthelg?&%]em\§é\%gﬁcwas stored in a refr%gg%{sﬁyd the sugar
content was measured after the elapsing of given periods with a sugar content-measuring instrument
(product namg&jégdqrtable Sugar Content Meter RA-250 Series" manufactured by Kyoto Electronics
Manufacturing Co., Ltd.) . The test results are shown in Table 1 and Fig. 1. [0023] Table 1 Elapsedtime

(days) Suge{bgqlﬂent(%)

Inaccordancewiththe presentinvention, itispo ssible
toprovideasugarcontent-improvingmaterialthat canprevent
oxidativedamageoffruitsandvegetablesafterhar vesting,and
alsocanimprovethe sugarcontent,amethodforim provingthe
sugar content of fruits or vegetables, fruits or ve getables
having animproved sugar content, asugarcomponent -adjusting
material, a method for adjusting the sugar content of fruits
andvegetables,fruitsandvegetableshavinganadi ustedsugar
content,ataste-adjustingmaterial,amethodfora djustingthe
tasteoffruitsorvegetables,andfruitsorvegeta bleshaving

an adjusted taste.

Bri ef Description of Draw ngs
[0018]

Fig. lisagraphshowingtheresults of the first sugar
content improvement test for apples with a sugar
content-improvingmaterialofExampleofthepresen tinvention.

Fig.2isagraphshowingtheresultsofthesecon dsugar

10



Testarea l Testarea2 015.315.3617.416.21317.715.92116.9

content improvement test for apples with a
content-improvingmaterialofExampleofthepresen

Fig. 3isagraph showingtheresults of the first
content improvement test for bananas with a
content-improvingmaterialofExampleofthepresen

Fig.4isagraphshowingtheresultsofthesecon
content improvement test for bananas with a
content-improvingmaterialofExampleofthepresen

Fig.5isagraph showingtheresults ofthe third
content improvement test for bananas with a
content-improvingmaterialofExampleofthepresen

Fig.6isagraphshowingtheresultsofasugarc
improvement test for spinach with a sugar content-i
material of Example of the present invention.

Fig. 7 is a graph showing the results of the conte
improvement test for carrots with a sugar content-i
material of Example of the present invention.

Fig.8isagraphshowingtheresultsofasugarc
adjustment test for apples with a sugar component-a
material of Example of the present invention.

Fig.9isagraphshowingtheresultsofasugarc
adjustment test for peaches with a sugar component-
material of Example of the present invention.

Fig. 10is graphs showing a correlation between th
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15.92817.715.838 17.8 17.5 47 16.5 15.5 60 16.8 Decay

flavor and sweetness of the test area 1, (b) sweetn
overall, (c) flavor and overall, (d) flavor and har
sourness and sweetness, (f) flavor and sweetness of
area2,(g)sweetnessandoverall, (h)flavorand o
flavorandhardness, and(j) sournessandsweetness
of the taste adjustment test for apples harvested f
Abeforethepropertimeofharvestingtoafterthe
ofharvestingwithataste-adjustingmaterialofEx
present invention.

Fig. 11is graphs showing a correlation between th
flavor and sweetness of the test area 1, (b) sweetn
overall, (c) flavor and overall, (d) sourness and s
(e)flavorand sweetnessofthetestarea2, (f) sw
overall,(g)flavorandoverall, (h)sournessands
resultsofthetaste adjustmenttestforappleshar
the tree A after the proper time of harvesting with
taste-adjusting material of Example ofthe present

Fig. 12 is graphs showing a correlation between th
sourness and sweetness of the test area 1, (b) swee
overall,(c)sournessandoverall, (d)flavorando
sourness and sweetness of the test area 2, (f) swee
overall, (g) sourness and overall, (h) flavor and o
resultsofthetaste adjustmenttestforappleshar

atreeB, beingdifferenttothetree A,beforethe
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6816-7717.3-8717.1- 9817.1

of harvesting to after the proper time of harvestin
taste-adjusting material of Example ofthe present

Fig. 13is graphs showing a correlation between th
sourness and sweetness of the test area 1, (b) swee
overall,(c)sournessandoverall, (d)flavorando
sourness and sweetness of the test area 2, (f) swee
overall, (g) sourness and overall, (h) flavor and o
resultsofthetasteadjustmenttestforappleshar
the tree B, being different to tree A, after the pr
ofharvestingwithataste-adjustingmaterialofEx
present invention.

Fig. 14 is an explanatory diagram showing an oxida

degradation mechanism of plants.

Description of Embodiments
Example 1
[0019]

The sugar content-improving material, the method f
improvingthe sugarcontentoffruitsorvegetables
vegetables having an improved sugar content, the su
component-adjusting material, the method for adjust
sugar content of fruits and vegetables, fruitsand
havinganadjustedsugarcontent,thetaste-adjusti

themethodforadjustingthetasteoffruitsorveg
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10817.8-11817.8 13017.8-13816.8 _

fruits or vegetables having adjusted taste of Examp les ofthe

present invention are explained below.

The sugar content-improving material of Example of the
present invention includes a sheet-like substrate h aving
breathability, permeability, and flexibility contai ning a

polyphenol and a glucide.

[0020]

[First Sugar Content Improvement Test in Case of Ap ples]
Atestusingappleswasperformedinordertoconf irmthe

effect of improving the sugar content by the sugar

content-improvingmaterialofExampleofthepresen tinvention.
Astestsamples,anapplewrappedinthesugarcont ent-improving
material of Example of the present invention (herei nafter,
referred to as a “test area 1”) and an apple just a sitis
(hereinafter, referred to as a “test area 2”) were prepared.
[0021]

The sugar content-improving material of Example wa

prepared by the following method.

An agueous solution was prepared by dissolving 3 g ofa
plant-derived aqueous polyphenol extract (derived f romgrape
seeds,amountofproanthocyanidin:95%byweight,p roductname:
“Leucoselect”, manufacturedbyIndena)and5goft rehalosein
1,000mlofdistilledwater. Afteramesh-likenon wovenfabric
(basis weight: 50 g/m ) was immersed in such aqueous solution

14



147 16.4 - [0024] As shown in Table 1 and Fig. 1, it was confirmed that the sugar content of the
apple of test area | was higher compared to the apple of test area 2 over the entire storage period. In
particular, whereas the apple of test area 2 decayed on day 60 and thus the odor from decay
increased, the apple of test area | did not decay and was in a sufficiently edible state. The sugar
content-improving material of Example of the present invention can thus prevent oxidative damage of
fruit after harvesting, and also improve the sugar content. Also, the progression of decay can be

delayed. [002 cond Sugar, Content Impravement Test in Case of Apples] The same test was
performed &&%ﬁgﬁgmﬂ%ﬂu@%‘) %Bﬁfﬁmdé%@c&gfq%w&/ing the sugar coYl?@ri?Bmhe sugar
content-improvin rial of Example of the present invention. As test samples les wrapped in
the sugar cpgﬁf;eanrﬁﬁnn%dr%\m%%atearpﬁ gr]gg%)rﬁpleeoqatﬁ]ee \é‘?gz,@nt inventfo%uéne%a}ﬁa égrqfeferred toasa

"test area 1" EI’P&EI‘T’ ngeg%?gicpﬁiow%arh 8@%2‘2&%9\””9 material of Exaé'rg%esaf g}e present

. ; in -
invention thatehas een‘covere a polyet in order to decrease oxygen-permeability

(hereinaﬂerd&x%m%ﬁgrgﬁ@'ﬁ@%ﬁgg@ae@%ﬁgm%%?s they are (herein %H&Wed toasa

"test area 3") were prepare ch test sample was stored in a refrigerator and the sugar content was
measured gfgr t %%pé&”lglgf Oi¥RD REEASSIVITH A SYgdFoatentyae ing instrument (product
name: "Portable Sugar Content Meter RA-250 Series" manufactured by Kyoto Electronics
Manufacturpgygh fePie- b \ﬁh@,ﬁg@f,@f_or each state were prepared and the measurement values were
determined by calculating the average sugar content for each. The test results are shown in Table 2
and Fig. 2. [9926] Table 2

Eachtestsamplewasstoredinarefrigeratorand thesugar
contentwas measured after the elapsing of given pe riods with
asugarcontent-measuringinstrument(productname of‘Portable
Sugar Content Meter RA-250 Series” manufactured by Kyoto
Electronics Manufacturing Co., Ltd.). The test res ults are

shown in Table 1 and Fig. 1.

[0023]

Table 1

Elapsed time Sugar content (%)

(days) Testarea 1l Test area 2
0 15.3 16.3

6 174 16.2
13 17.7 15.9
21 16.9 15.9
28 17.7 15.8
38 17.8 1.5
47 16.5 15.5
60 16.8 Decay
68 16

77 17.3 -

87 17.1 -

15



98 17.1 -
108 17.8 -
118 17.8 -
130 17.8 -
138 16.8 -
147 16.4 -
[0024]

AsshowninTablelandFig.1,itwasconfirmedt
sugar content of the apple of test area 1 was highe
totheappleoftestarea2overtheentirestorage
particular, whereasthe apple oftestarea2 decaye
andthusthe odorfromdecayincreased, the appleo
1 did not decay and was in a sufficiently edible st
sugar content-improving material of Example of the
invention can thus prevent oxidative damage of frui
harvesting, and also improve the sugar content. Al
progression of decay can be delayed.

[0025]
[Second Sugar Content Improvement Test in Case of A

The same test was performed using apples in order
confirmthe effectofimprovingthe sugarcontentb
content-improvingmaterialofExampleofthepresen
Astestsamples,appleswrappedinthesugarconten
material of Example of the present invention (herei

referred to as a “test area 1”), apples wrapped in

16
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16.04 16.08 19 16.29 15.77 15.60 32 16.06 16.05 15.75 40 15.93 15.74

content-improvingmaterialofExampleofthepresen tinvention
that has been covered with a polyethylene film in o rder to
decrease oxygen permeability (hereinafter referred to as a
“test area 2”), and apples just as they are (herein after
referredtoasa“testarea3”)wereprepared. Eac htestsample
wasstoredinarefrigeratorandthesugarcontent wasmeasured

after the elapsing of given periods with a sugar

content-measuring instrument (product name: “Portab le Sugar
ContentMeterRA-250Series’manufacturedbyKyoto Electronics
Manufacturing Co., Ltd.). Five apples for each sta te were
prepared and the measurement values were determined by
calculating the average sugar content for each. Th e test

results are shown in Table 2 and Fig. 2.

[0026]

Table 2

Elapsed time Sugar content (%)

(days) Testarea 1 Test area 2 Test area 3
0 15.92 15.92 15.92
10 16.47 16.04 16.08
19 16.29 15.77 15.60
32 16.06 16.05 15.75
40 15.93 15.74 15.63
49 15.97 15.75 15.63
59 16.38 15.88 14.48
70 16.20 16.20 -
[0027]

17



15.63 49 15.97 15.75 15.63 59 16.38 15.88 14.48 70 16.20 16.20 -

AsshowninTable2andFig.2,itwasconfirmedt
sugar contentofthe apples oftestarea 1 washigh
tothe applesoftestarea2andthe applesoftest
theentirestorageperiod. Inparticular,itwasc
whereas decay of the apples oftestarea 3 started
andthedecay ofthe applesoftestarea2 started
the decay ofthe apples of testarea 1 startedond
sugar content-improving material of Example of the
invention can thus prevent oxidative damage of frui
harvesting, and also improve the sugar content. Al
progression of decay can be delayed.
[0028]
[Third Sugar Content Improvement Test in Case of Ba

A test was performed using bananas in order to con
the effect of improving the sugar content by the su
content-improvingmaterialofExampleofthepresen
As test samples, a green banana from the Philippine
in the sugar content-improving material of Example
presentinvention(hereinafterreferredtoasa“te
abananainsertedjustasitisintoacardboardbo
referredto as a “testarea 2”), and a banana inser
plastichagandsealed(hereinafterreferredtoas
3")wereprepared. Thesugarcontentwasmeasured

sample after the elapsing of given periods with a s
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As shown in Table 2 and Fig. 2, it was confirmed that the sugar content of the apples of test area | was
higher compared to the apples of test area 2 and the apples of test area 3 over the entire storage
period. Inparticular, it was confirmedthat whereas decay of the apples of test area 3 started from day
49 and the decay of the apples of test area 2 started from day 59, the decay of the apples of test area
| started on day 70. The sugar content-improving material of Example of the present invention can thus
prevent oxidative damage of fruit after harvesting, and also improve the sugar content. Also, the
progression of geca can be delayed. %)Tﬁ %§Third Sugar.Content Improvement Test in Case of
Bananas] Con,&%ﬁé@\?&&ﬂ@%ﬁéﬂ 3 ng%\g' Sra&r¥SHEdnfirm the effectl%téHﬁ)%ving the
sugar conteal, B gy 3gat LORUGRMIRTGVING Malerial shfxample of the pregagipyeation. As test
samples, a greenrbanana romhd Phi Ippmes wrappe i YRE sugar content-improving material of
Example of t | ti E)h i g referr s a "test areal"), a inserted just as it
isinto a car’(\j%%aﬁrf(gggg F(Ii‘lae\‘r“g(sl%al?f@é 'reeffﬁgr}g ﬁ'(r)eéjs];ﬁag %'ges%%agrea 2"),and a banaﬁgﬂﬂggrg into a plastic
bag and seglgﬁéfﬁpeliggfter referred to as a "test area 3") were prepared. The sugar content was
measured for each test sample after the elapsing of given periods with a sugar content-measuring
instrument il\@l ct name: "Portable Sugar Content Meter RA-250 Series” manufactured by Kyoto
Electronics Manufacturing Co., Ltd.). The test results are shown in Table 3 and Fig. 3. [0029] Table 3
Elapsedtime {glays) Sugar content(96

Elapsed time Sugar content (%)

(days) Testarea 1 Test area 2 Test area 3
0 4,75 475 4.75

5 10.40 7|45 7.00

7 10.40 9|75 7.10

9 11.95 11.20 6.70
13 26.65 12.50 12.15
15 26.35 18.35 12.25
17 21.70 12.45 11.45
[0030]

AsshowninTable3andFig.3,itwasconfirmedt hatthe
sugar contentofthe banana oftestarea 1 was high ercompared
tothebananaoftestarea2andthe bananaoftest area3over
theentirestorageperiod. Inparticular,itwasc onfirmedthat
whereasdecay ofthe bananaoftestarea?2 started onday9and
the banana of test area 3 started on day 7, the dec ay of the

banana of test area 1 started on day 17. The sugar

content-improvingmaterialofExampleofthepresen tinvention
canthuspreventoxidativedamage offruitafterha rvestingas
well as improve the sugar content. Also, the progr ession of

19



decay can be delayed.
[0031]
[Fourth Sugar Content Improvement Test in Case of B

A test using bananas was performed in order to con
the effect of improving the sugar content by the su
content-improvingmaterialofExampleofthepresen
As test samples, a banana from the Philippines wrap
sugar content-improving material of Example of the
invention (hereinafter, referred to as “test area 1
bananawrapped in a mesh-like nonwoven fabric noti
polyphenolandaglucide(hereinafter referredto
2")wereprepared. Themesh-likenonwovenfabrico
2waspreparedby, afterimmersingamesh-like nonw
(basisweight:50g/m
dryer at 120°C for two hours. Hereinafter, the mes
nonwoven fabric prepared by this method is referred
“non-containing nonwoven fabric”. The sugar conten
measured for each test sample after the elapsing of
periods with a sugar content-measuring instrument (
name:“PortableSugarContentMeterRA-250Series”
by Kyoto Electronics Manufacturing Co., Ltd.). The
results are shown in Fig. 4.
[0032]

AsshowninFig.4,itwasconfirmedthatthesuga
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9.757.109 11.9511.20 6.70 13 26.65 12.50 12.15 15 26.35 13.35

ofthe bananaoftestarea 1 was higher comparedto the banana
of test area 2 over the entire storage period. The sugar
content-improvingmaterialofExampleofthepresen tinvention
canthuspreventoxidativedamage offruitafterha rvestingas

well as improve the sugar content.

[0033]
[Fifth Sugar Content Improvement Test in Case of Ba nanas]

A test using bananas was performed in order to con firm
the effect of improving the sugar content by the su gar
content-improvingmaterialofExampleofthepresen tinvention.
Astestsamples,abananawrappedinamesh-likeno nwovenfabric
(basisweight: 50g/m 2)thatcontains an aqueous solution with
trehalose in a proportion of 5 g/m 2 and proanthocyanidin in a
proportion of 0.25 g/m 2 and that has been dried (hereinafter,
referred to as “test area 1”), a banana wrapped in the
non-containing nonwoven fabric (hereinafter referre dtoasa
“testarea?2”),andabananawrappedinnewspaper( hereinafter,
referredtoasa‘testarea3”)wereprepared. The sugarcontent
(Bx) was measured for each test sample on the day m easurement
started and after the elapsing of 14 days with a su gar
content-measuring instrument (product name: “Portab le Sugar
ContentMeterRA-250Series”"manufacturedbyKyoto Electronics
ManufacturingCo.,Ltd.). Thetestresultsaresho wninTable
4.

21



12.25 17 21.70 12.45 11.45 [0030]

As shown in Table 3 and Fig. 3, it was confirmed that the

sugar content of the banana of test area 1 was higher compared to the banana of test area 2 and the
banana of test area 3 over the entire storage period. Inparticular, it was confirmedthat whereas decay
of the banana of test area 2 started on day 9 and the banana of test area 3 started on day 7, the decay
of the banana of test area 1 started on day 17. The sugar content-improving material of Example of the
present invention can thus prevent oxidative damage of fruit after harvesting as well as improve the
sugar conteharolﬂjo, the progression of decay can be delayed. [0031] [Fourth Sugar Content
Improvemeht Test

in Case

of Bananas]

A test using bananas was performed in order to confirm

the effect of im erozying the sugar content by the sugar content-improving material of Example of the
present invetion. As test samples, a banana from the Philippines wrapped in the sugar

content-im
1"), and a
(hereinafte
was prepa

proving material

ot yarpiesf e present invention (hereinaft

er, referred to as "test area

banana wrapped
or, referred to as |

ina mesh-like monwoven fa
L Th %y ~mneasu ent
test area’ 2") were prepared

red by, after immet$ifigda mesh-like nonwove

ricotinctuding

Oheisgash-like n

n fabric (basis we

a polyphenol and a glucide
bnwoven fabric of test area 2
ight: 50 g/m2) in distilled

water, dry

Mo @&l air @y

er at 120C for two hoursi &

breinafter, the me

sh-like nonwoven fabric

prepared |
measured

s rogdod s
for each test sa

referred to as “TTOTNT-COTTtajT

g nonwovern fabri

c". The sugar content was

instrumen{

(PR Bamé:

nnle after the elapsing of qiv
| = J pv)

'Portable Sugar Content #le

on pprinde with a

ter RA-250 Series

ugar content-measuring
" manufactured by Kyoto

Electronics Manufacturing Co., Ltd.). The test results are shown in Fig. 4.

[0035]

As shown in Table 4, it was confirmed that the sug

content (Bx) of the banana of test area 1 was highe

totheotherbananas. Thesugarcontent-improving

Example of the present invention can thus prevent o

damage of fruit after harvesting, and also improve

content.

[0036]

[Sixth Sugar Content Improvement Test in Case of Ba

A test using bananas was performed in order to con

the effect of improving the sugar content by the su

content-improvingmaterialofExampleofthepresen

Astestsamples,abananawrappedinthesugarcont

material of Example of the present invention (herei

referred to as a “test area 1”) and a banana wrappe

non-containing nonwoven fabric (hereinafter referre

“test area 2”) were prepared. The sugar content (B
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[0032] As shown in Fig. 4, it was confirmed that the sugar content of the banana of test area 1 was
higher compared to the banana of test area 2 over the entire storage period. The sugar
content-improving material of Example of the present invention can thus prevent oxidative damage of
fruit after harvesting as well as improve the sugar content. [0033] [Fifth Sugar Content Improvement
Test in Case of Bananas] A test using bananas was performed in order to confirm the effect of
improving the sugar content by the sugar content-improving material of Example of the present

irght: 50 g/m2)

invention. As test samples, a bapana wrapped in a, mesh-like nonwoven fabric (basis we
that contain@%%sgaﬁgg?ﬂg gaﬁﬁié%%iﬁ?Wﬁ 13 Sriﬂt}fp? ‘Wi}%(%f 5 g/m2 and proangrlu\f)ecyanidin ina
proportion ofegigg §/n|1[% and that has be?n dried .hereln%n‘ter,e rqe([;?rred to as "test area E}:)ta banana

. rt)h w a sugar content- asu negr ins H.Jm
wrapped In‘the hon-containing nonwoven fabric einalter re

red to as a "test aPrcra%

and a

banana wras%%g:i:ﬂ, Bﬁmgﬁga%ﬁi% I(ﬁété it %Enggwge&- gg,,"test area 3") %‘%Bcﬁgagr@%(ﬁ The sugar

content (Bx) was measure each test sam

y measurement starte

er the

elapsing of %@,ﬁszg] HARSCRMA TR ir@oinsr enﬁ-p&(oduct name: "Portable Sugar
Content Me%gr A-25 gegﬁesg'@r%aﬁﬁactureﬁé? WKyot’(’) Hdej?fronics Manufacturing Co., Ltd.). The test

results are showR i d s i,{qga4]5Table 4  Sugar content(Ex)

[0037]

AsshowninFig.5,itwasconfirmedthatthesuga rcontent
ofthe bananaoftestarea 1 was highercomparedto thebanana
of test area 2 over the entire storage period. The sugar
content-improvingmaterialofExampleofthepresen tinvention
can thus prevent oxidative damage of fruit after ha rvesting,
and also improve the sugar content.

[0038]
[SeventhSugarContentimprovementTestinCase of Vegetables]

Testsusingvegetableswereperformedinorderto confirm
the effect of improving the sugar content by the su gar
content-improvingmaterialofExampleofthepresen tinvention.
Spinach and carrots were used as the vegetables. A sthetest
samples, vegetables wrapped in a mesh-like nonwoven fabric
(basisweight: 50g/m 2)thatcontains an aqueous solution with
trehalose ina proportion of 5 g/m 2 and proanthocyanidin in a
proportion of 300 mg/m 2 and that has been dried (hereinafter
referredtoasa“testareal”),andvegetableswra ppedinthe
non-containing nonwoven fabric (hereinafter referre dtoasa

23



Thedaymeasurement started On day 14 Test area 1

“test area 2”) were prepared. The sugar content (B rix) was

measured for each test sample after the elapsing of given
periods with a sugar content-measuring instrument ( product
name:“PortableSugarContentMeterRA-250Series” manufactured
by Kyoto Electronics Manufacturing Co., Ltd.). The test
results for spinach are shown in Fig. 6 and the tes tresults

for carrots are shown in Fig. 7.

[0039]

AsshowninFigs.6and7,itwasconfirmedthatt hesugar
contentsofthevegetablesoftestarealwerehigh ercompared
tothevegetablesoftestarea2overtheentirest orageperiod.

It can be said from such that the sugar content-imp roving
material of Example of the presentinvention thus c an prevent
oxidative damage of vegetables after harvesting, an d also

improve the sugar content.

[0040]

Next,thesugarcomponent-adjustingmaterial,the method
for adjusting a sugar component of fruits and veget ables, and
fruits and vegetables having adjusted sugar compone nts of

Example of the present invention are explained.

The sugar component-adjusting material includes a
sheet-like substrate having breathability, permeabi lity, and
flexibility containing a polyphenol and a glucide.

Example 2

24



618 Testarea268 Testarea

[0041]
[First Sugar Component Adjustment Test in Case of A

Atestusingappleswasperformedinordertoconf
effect of adjusting each sugar component by the sug
component-adjusting material of Example of the pres
invention. As test samples, an apple wrapped in a
component-adjusting material that is a sheet having
weight of 50 g/m 2 (hereinafterreferredtoas a“testarea 1”)
amongthesugarcomponent-adjustingmaterialsofEx
present invention and an apple wrapped in the non-c
nonwoven fabric (hereinafter referred to as a “test
were prepared.

[0042]

The sugar component-adjusting material of Example
prepared by the following method.

An aqueous solution was prepared by dissolving 3 g
plant-derived aqueous polyphenol extract (derived f
seeds,amountofproanthocyanidin:95%byweight,p
“Leucoselect”, manufacturedbylndena)and5goft
1,000mlofdistilledwater. Afteramesh-likenon
was immersed in such aqueous solution so that the a
proanthocyanidin in the nonwoven fabric became 300
trehalose became 5 g/m

120°C for two hours to prepare the sugar component-
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368 [0035] As shown in Table 4, it was confirmed that the sugar content (Bx) of the banana of
test area | was higher compared to the other bananas. The sugar content-improving material of
Example of the present invention can thus prevent oxidative damage of fruit after harvesting, and also
improve the sugar content. [0036] [Sixth Sugar Content Improvement Test in Case of Bananas] A
test using bananas was performed in order to confirm the effect of improving the sugar content by the
sugar content-improving material of Example of the present invention. As test samples, a banana
wrapped in the sugar caontent-improving material gf Example of the present invention (hereinafter
referred to géaéerfgft gfﬂg%etbﬁgvg%dﬁﬁgt\ﬁpﬁgeagm%% non-containing nonr\(/?le%%éﬁ%ric
(hereinaftertrrlclageré?%otg asa "é%%:tsﬂﬁgauz' were Orrc]ei‘gn r_ec(jj,l}'sqle sugar content Brrrll):(a} vas measured for
each test sample a & iiie esl'apsmg of ggr\/en periods With & sugar content-measuring Instrument
(product na[BS' ~RPortableSugarContentMeterRA-250Series"manufactured by Kyoto Electronics

ng

Manufactur ., Ltd.). The test results are shown in Fig. 5.

The concentration of each sugar component was meas ured
foreachtestsampleonthestartingdayofmeasure mentandafter
10dayshadelapsedby high-performanceliquid chro matography
(HPLC; manufactured by Shiseido Co., Ltd, product n ame:
“High-PerformanceLiquidChromatographNANOSPACESI -2"). The
measuredsugarcomponentswerefructose,glucose,a ndsucrose.

The test results are shown in Fig. 8.

[0044]

AsshowninFig.8,itwasconfirmedthattheconc entration
of fructose became slightly lower in the apple of t estareal
compared to the apple of testarea 2. Also, itwas confirmed
that the concentration of glucose increased for the apple of
test area 1. It was confirmed that roughly the sam e
concentrationofsucrosewasmaintainedforl10days . Thesugar
component-adjusting material of Example of the pres ent

invention can thus adjust each sugar component.

[0045]

[Second Sugar Component Adjustment Test in Case of Peaches]
A test using peaches was performed in order to con firm

the effect of adjusting each sugar component by the sugar

component-adjusting material of Example of the pres ent
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[0037] As shown in Fig. 5, it was confirmed that the sugar content of the banana of test area |
was higher compared to the banana of test area 2 over the entire storage period. The sugar
content-improving material of Example of the present invention can thus prevent oxidative damage of
fruit after harvesting, and also improve the sugar content. [0038] [Seventh Sugar Content Improvement
Test in Case of Vegetables] Tests using vegetables were performed in order to confirm the effect of
improving the sugar content by the sugar content-improving material of Example of the present
invention. S;Rinach and carrot Wereéised as the e/sqegtables As the test samples, vegetables wrapped

in a mesh-IKY A Rovérrdbn ?&5@ %ei@h@%%c ?H?ﬁtdcéﬂtﬁng an agueous solutié?With

trehalose in_a proportion of 5.9/m2 and. nthocyanidinin a,proportion of 300 mg/m2 and that has
been dried &%%&é)n%ngac?ust% mapen%fgs asis V\)%lgl’ﬁ. T igj%@%e

after referred™to as a area hd vegetables wrapped

presentinvention (hereinafterreferredtoasa‘“te stareal”)

and a peach wrapped in the non-containing nonwoven fabric
(hereinafterreferredtoasa“testarea2”)werep repared. The
concentrationofeachsugarcomponentwasmeasured foreachtest
sampleaftertheelapsingofgivenperiodsbyhigh- performance
liquidchromatography(HPLC;manufacturedbyShisei doCo.,Ltd,
product name: “High-Performance Liquid Chromatograp h
NANOSPACE SI-2”). The measured sugar component was glucose.

The test results are shown in Fig. 9.

[0046]

AsshowninFig.9,itwasconfirmedthattheconc entration
of glucose increased in the peach of test area 1 co mpared to
thepeachoftestarea2. Thepeachoftestarea2 decayedafter
5days. The sugarcomponent-adjusting material of Example of
the present invention can thus adjust each sugar co mponent.
[0047]

Next, the taste-adjusting material, the method for
adjusting the taste of fruits and vegetables, and f ruits or
vegetables having adjusted taste of Example of the present
invention are explained.

The taste-adjusting material includes a sheet-like

substratehavingbreathability, permeability,andf lexibility
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non-containing nonwoven fabric (hereinafter referred to as a "test area 2") were prepared. The sugar
content (Brix) was measured for each test sample after the elapsing of given periods with a sugar
content-measuring instrument (product name:
"PortableSugarContentMeterRA-250Series"manufactured by Kyoto Electronics Manufacturing Co.,
Ltd.). The test results for spinach are shown in Fig. 6 and the test results for carrots are shown in Fig.
7. [0039] As shown in Figs. 6 and 7, it was confirmed that the sugar contents of the vegetables of
test area | were higher compared to the vegetables of test area 2 over the entire storage period. It can
be said frorﬁcgﬁ H&%Pe%’t%ﬁnggﬁt%aﬁraﬂl%g%g material of Example of the present invention thus
can preven%ﬁdat%/%damage of vegetables after harvesting, and also improve the sugar content.
[0040] eﬂ',p[ e sugar component-adjusting material, the method for adjusting a sugar
component ijgits and vegetables, and fruits and vegetables having adjusted sugar components of
Example of'the present invention are explained. The sugar component-adjusting material

includes a -|i %ﬁ;ﬁ i thahili rmeability, and flexibility containing a polyphenol
and a gluciil?e(a%[éa%r?@eéq ﬁ% 4 Ei[l}gt@éEg@a@f?‘ﬁﬁpeo ent Adjustment Test in Case of Apples] A
test using apples \/\%wgma%ig%%@ﬁqmgmﬁgpdgﬁ%goq{fadjusting each sugak gmponent by

the sugar component-adjusting material of Example of the present invention. As test samples, an

apple wrapped i & gaﬁgﬁmgwtﬁ@ﬂ%@m@@( that is a sheet having a;gasj$,yveight of 50

g/m2 (hereinafter referred to as a "test area 1") among the sugar component-adjusting materials of
Example oftha pfeesttHy Braishan entiapp|a Steirgfip|dae non-containing neyse fabric

(hereinafter referred to as a "test area 2") were prepared. [0042] The sugar component-adjusting
material of fxappiginaaSERasHRymatilBvinganaikest- thepresent
invention (hereinafter referred to as a “test area 1M andan

apple wrapped in the non-containing nonwoven fabric
(hereinafter referred to as a “test area 2”) were p repared.
[0049]

Thetaste-adjusting material of Example was prepar ed by

the following method.

An agueous solution was prepared by dissolving 3 g ofa
plant-derived aqueous polyphenol extract (derived f romgrape
seeds,amountofproanthocyanidin:95%byweight,p roductname:
“Leucoselect”, manufacturedbyIndena)and5goft rehalosein
1,000mlofdistilledwater. Afteramesh-likenon wovenfabric
(basis weight: 50 g/m ) was immersed in such aqueous solution
sothatthe amount of proanthocyanidin in the nonwo ven fabric
became 300 mg/m 2 and trehalose became 5 g/m 2 such was dried
in a hot air dryer at 120°C for two hours to prepar e the

taste-adjusting material.
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An aqueous solution was prepared by dissolving 3 g of a plant-derived aqueous polyphenol extract
(derived from grape seeds, amount of proanthocyanidin: 95% by weight, product name: "Leucoselect”,
manufactured by Indena) and 5 g of trehalose in 1,000 m3 of distilled water. After a mesh-like
nonwoven fabric was immersed in such agueous solution so that the amount of proanthocyanidin in
the nonwoven fabric became 300 mg/m2 and trehalose became 5 g/m2, such was dried in a hot air
dryer at 120C for two hours to prepare the sugar component-adjusting material. Unless otherwise
indicated bﬁl(ﬁ%l)éhat prepared by this method was used as the sugar component-adjusting material.
[0043] oncentration of each sugar component was measured for each test sample on the
starting day of measurement and after 10 days had g by high-performance liquid
Chromatography (- PECR AR ety GG B B RS ame: g PerMSlince Liquid

cutrose. THEIBRISEHE 270 e PR o) e A P 5. it waslolime that the
concentrati%ﬁggﬁmtjigﬁlgﬁ(ﬁaﬁ[qng ti%:{#égg% Wetgﬁsz'pp of test area 1 Compé?a{@ﬁt@s{he apple of

test area 2. Also, i conflrme concentration of glucose increased for the apple of test

area l. It W@ﬁﬁ%’l@,%%@\ﬁéf@5&)@%@%@@%&%}%@6@@% of sucrose was [paistaingg for 10 days.

The sugar component-adjusting material of Example of the present invention can thus adjust each

sugar compansa [%ﬂﬁgﬁpngrﬁu%@Cgm@%ntmtwggpswn Case of Peacheg{ A test

using peaches was performed in order to confirmthe effect of adjusting each sugar component by the

sugar COf_“R%]@@Fa@éﬁil)ﬂ%,rﬁa@ﬁéls@f(@@ﬂﬁé ﬁféB&R&ﬁS?b invention. As teqﬁéﬁiﬁ@&%& a pgach
wrapped in a sugar component-adjusting material (basis weight: 50 g/m2) of the present invention

(hereinaftenyeigired thas aofieshadra boraee RRACRWERRESSIN flag non-containing ngipwoven fabric
(hereinafter referred to as a "test area 2") were prepared. The concentration of each sugar component

was measused e sachdesiesanpltoaltaidheralansifgagigiven periods by higkireviesmaance liquid
chromatography (HPLC;manufacturedby Shiseido Co., Ltd, product name: "High-Performance Liquid
Chromatogfegrh MANABBRGHHE st Ypdhtraetisanassangar component was ghaftsehd he test results
are shown in Fig. 9. [0046] As shown in Fig. 9, it was confirmed that the concentration of glucose
increased iptopgrdanb of testvastmd, apples bédivetiiepéach tf test area 2. The petek éf test area 2
decayed after 5 days. The sugar component-adjusting material of Example of the present invention

can thus adjistrébelpsygrrtcompbn@ve $0047apples harvest ed froma
treeB(treedifferenttoA)beforethepropertime ofharvesting
to after the proper time of harvesting, and apples harvested
fromthetreeBafterthepropertimeofharvesting wasexamined,

and the results thereof are shown in Figs. 10 to 13

[0051]

As showninFig. 10, although apples harvested fro mthe
tree Abeforethe propertimeofharvestingtoafte rtheproper
time of harvesting had a correlation between the sw eetness,
flavor, and overall evaluation for test area 1, the re was no
correlation for test area 2. It can be said from s uch that
applespickedearlyandapplesharvestedatthepro pertimecan
be apples having a high overall evaluation with swe et flavor
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Next, the taste-adjusting material, the method for adjusting the taste of fruits and vegetables, and fruits
or vegetables having adjusted taste of Example of the present invention are explained. The
taste-adjusting material includes a sheet-like substrate having breathability, permeability, and flexibility
containing a polyphenol and a glucide. Example 3 [0048] [Taste Adjustment Test in Case of Apples]

A test using apples was performed in order to confirm the effect of adjusting taste by the
taste-adjusting material of Example of the present invention. As test samples, an apple wrapped in a

taste-adjusting material .of Example of the present.invention (hereinafter referred to gs a "test area 1")
and an app f%ﬁé’&giwmg %osr@é {'éﬁ“ﬂ%'ﬂgﬁ%\r/é\]@%%égm (hereinafter referél%qgﬁz a "test area

21) were prepared {3Slon, albGdaste-adlusing aterial of Example was prepared fy the following
method. N aqueous solution Was prepared by dissolving 3 g of a plant-derived agueous

polyphenol ﬁfgrﬁ@%&qgggﬁﬂ érﬂgb grapg ?r%j]%%fﬂ%@%oﬂ %Ranthocyanidin: 95%0l?ter\ﬂa_ight, product

name: "Leucoselect”, manufactured by Indena rehalose in 1,000 m3 of distilled water.

After a mesgélgﬁ%%%nc\)%%fggp Wmfjm&%%%mt‘ﬁ%{}’a ?) {ngersed in such aqueo solution so

that the amount of pr ocyanidin in the nonwoven fabric became 300 mg/m2 and trehalose

became 5 giffi o Rit¢ RS 8HeH ditihBPhalHYEb Rb LR [ two hours to preparg dag igte-adjusting

material. [0050] A taste sensory test was performed by 30 men and women (average age: 37

years old) af/BerRUSATRIAT RS, BeralaRSiRg B stivaRrRRriods (2 days to 8 wegks)dror each test

sample, scores were given for sweetness, flavor, sourness, and overall evaluation, and the average

value th_ere9fﬁ’&é$ﬁ§%§¥?ﬁe@éﬁ%é@é%@&%ﬂ?§ﬁﬁ6ﬁ§W@@éured bY a hardnesgtmaigf he
correlation between the sweetness, flavor, sourness, overall evaluation, and hardness for apples

harvested ffag gplsRes Asbriersiribe BspRESSNgRrBaseesir@tosRiter the proper timgephdsgvesting,
apples harvested from the tree A after the proper time of harvesting, apples harvested from a tree B
(tree differeipicie d9dscinie dheweoner inetasteoiy esbaaingber the proper time ojharvesting, and
apples harvested from the tree B after the proper time of harvesting was examined, and the results
thereof are goB& in Figs. 10 to 13.

As showninFig. 11, although apples harvested fro mthe
tree A after the proper time of harvesting had a co rrelation
betweenthesweetness,overallevaluation,andflav orfortest
area 1, there was no correlation for test area 2. It can be
saidfromsuchthatapples harvested atthe proper time canbe
apples having a higher overall evaluation with a sw eetflavor
by the taste-adjusting material of Example of the p resent
invention. Also, although test area 1 did not have a
correlationbetweenthesweetnessandsourness,tes tarea2had
correlation. However, since thiswas anegative co rrelation,
although the sweetness of the apples is felt since when
sweetness increases sourness decreases, this shows that the

taste becomes bland.

[0053]
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[0051] As shown in Fig. 10, although apples harvested from the tree A before the proper time of
harvesting to after the proper time of harvesting had a correlation between the sweetness, flavor, and
overall evaluation for test area 1, there was no correlation for test area 2. It can be said from such that
apples picked early and apples harvested at the proper time can be apples having a high overall
evaluation with sweet flavor by wrapping in the taste-adjusting material of Example of the present
invention. Also, test area | had a correlation between the hardness and flavor. This shows that the
flesh of fruit becom ofter wi ovement in flavor.EFurthermore, although test area | did not have
a correlation betwé%‘nsﬁ%ng/@e ﬁ%s Ear?(‘i) Q:Ic?ﬁrﬂgg\éeslfg ﬁr%'g ﬁé?correlatlon Howe\% 'since this
was a negatl e gorr J tlonmfi\g Olrl{% etness of the aPpIes is felt since sourpess d?creases when

e
sweetness mcreases t IS show stepert%rt]:gr%mg bland. [0052] H@ own in Fig. 11,

although ap[B I?f’[;{éégz'sésgr{ qu‘%ltvanon g %!8 PLpper time of harvestn&gi &%jewo elation

between the sweetness ove evalu avor for test area 1, there was no correlatlon for test

area 2. It cq é)&??éﬂ]fég@sstﬂmé@gt Iavor%gl%%q%gﬁém proper time can beE- PR %3 having a

higher overal evaluation swee e taste-a ustlng material of Example of the present

invention. Ajsq..althagl t@&Fr@fSﬁo‘nd'ge‘f\%QﬂVﬁ@ (*Sq{ucla,l%té%n Aeiwgen the sweetnesgafd sourness,

test area 2 had correlation. However, since this was a negative correlation, although the sweetness of

the apples @J&I'&éiﬂﬁﬁ&’f@s’ié‘@ﬁ?cmﬁ%%'ﬁﬁ?ﬁﬁﬁjelﬁé%lness decreases, this showgdhat the taste

becomes bland. [0053] As shown in Fig. 12, apples harvested from the tree B, which is different

to A, beforen@-RERPRS HiltR BENREERRIBSEcfies shadsoery time of harvestq@,m@@o@prrelatlon
between the sweetness, sourness, and overall evaluation for test area 2 and had a correlation

between thens@idiesIaad evgialRilddealievirRRtRIeAdr Also, although teé@éﬁ%@@)ﬁld not have a
correlation between the sweetness and overall evaluation, the scores for sweetness and overall

evaluation \nRyecggretakynigireritambiesiianiemauliican be said from sucihdttetiispaiples picked early
and the apples harvested at the proper time can be apples more delicious than test area 2 by the
taste-adjusipickevhienyl ah & kaarapelef therpessettirtrensiape0054] As showtimrie Eégr 13, the
apples harvested from the tree B after the proper time of harvesting had a correlation between the
sweetness, smappkessnaret elicialistvahiesitanda? tyitietast area 1 and test ateas?ljd#8tingthe scores for
sweetness and overall evaluation were generally higher for test area 1 than test area 2. It can be said
from such thateyiav@ippkayrgelettharpestenithevendioer: time in the taste-adjusting material of
Example of the present invention, apples more delicious than test area 2 are possible. Furthermore,
since a corfé@d%iéh of apples harvested at the proper time was high for test area 1, it can be said that it
is more effective for apples harvested at the proper time than apples picked early.

As shown in Fig. 13, the apples harvested from the tree
Bafterthepropertimeofharvestinghadacorrela tionbetween
the sweetness, sourness, and overall evaluation for bothtest
area 1 and test area 2. Also, the scores for sweet ness and
overall evaluation were generally higher for testa realthan
testarea2. Itcanbe said from suchthatbywrap ping apples
harvest atthe propertime in the taste-adjusting m aterial of
Example of the present invention, apples more delic ious than
testarea2arepossible. Furthermore,sinceacor relationof
apples harvested at the proper time was high for te stareal,
it can be said thatitis more effective for apples harvested
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[0055] From the results of Figs. 10 to 13, although there is a deviation between the trees, the
balance between sweetness, sourness, and flavor becomes better, and overall evaluation increases
with apples being wrapped in the taste-adjusting material of Example of the present invention. Also,
apples having higher evaluations than past apples are possible by being wrapped in the
taste-adjusting material of Example of the present invention. CLAIMS 1. A sugar content-improving
material for wrapping a fruit or a vegetable comprising a breathable sheet containing proanthocyanidin
and trehalose, wherein the proanthocyanidin is ontalined in the sheet in a proportion of 250 to 300
mg/m2 andatﬁwf\remg%%re 'ig%gﬁf’eﬁn%%g%ﬁfpéciﬁ et % proportion of 5 mg/m2. 2. A method for
improving alablgi content of a fruit or a vegetable, which comprises wrapping the fruit or the vegetable
in the sugar content-improving material for wrapping a fruit or a vegetable according to claim 1. 3. A
fruit or a vegetgbler_k}gﬁjnﬂ ﬁégﬂﬁ%ﬁqﬁ?ﬁ@%%h%@g gpi&ed_by being_wrappepS ig the sugar
content-improving material for wrapping a fruit or @ vegetable according to claim 1. 4."A'sugar
componentﬂﬁﬁﬂgﬁ'@m?éﬂ {%Ew%;#ﬂﬂ%ao |'é”’185 ?g&ggéﬂbéﬁvcomprising abr g sheet
containing proanthocyanidin and trehalose, wherein the proanthocyanidin is contained in'the sheet in a

proportion of 25040300 AN BRESARLSRAMERCHISEBNLAINEEN the sheet in a pzapgrtian of 5 g/mo.

5. A method for adjusting a sugar component of a fruit or a vegetable, which comprises wrapping the

fruit or the ygggiabie Wit‘i‘i‘eaEBE&r EQmB%Pd'BﬁE‘H%“ﬂ%%Fé@Hfm wrapping a frujiﬁgyiﬁbvegetable

according to claim 4. 6. A fruit or a vegetable having an adjusted sugar component,

material of Example of the present invention. Also , apples
havinghigherevaluationsthanpastapplesareposs iblebybeing
wrapped in the taste-adjusting material of Example of the

present invention.
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characterized by being wrapped in the sugar component-adjusting material for wrapping a fruit or a
vegetable according to claim 4. 7. A taste-adjusting material for wrapping a fruit or a vegetable
comprising a breathable sheet containing proanthocyanidin and trehalose, wherein the
proanthocyanidin is contained in the sheet in a proportion of 250 to 300 mg/m2 and the trehalose is
contained in the sheet in a proportion of 5 g/m0. 8. A method for adjusting the taste of a fruit or a
vegetable, which comprises wrapping the fruit or the vegetable in the taste-adjusting material for
wrapping agaEMQ vegetable according to claim 7. 9. A fruit or a vegetable having an adjusted taste,
characteriz ing wrapped in the taste-adjusting material for wrapping a fruit or a vegetable
according to claim 7.

1. Asugar content-improving material for wrapping afruit

or a vegetable comprising a breathable sheet contai ning
proanthocyanidin and trehalose, wherein the proanth ocyanidin

is contained in the sheet in a proportion of 250 to 300 mg/m 2
andthetrehaloseis containedinthe sheetinapr oportion of

5 mg/m 2.

2. A method for improving a sugar content of a frui tora
vegetable,whichcompriseswrappingthefruitorth evegetable

in the sugar content-improving material for wrappin g afruit

or a vegetable according to claim 1.

3. Afruitoravegetable havinganimprovedsugar content,
characterized by beingwrappedinthe sugar content -improving
materialforwrappingafruitoravegetableaccord ingtoclaim

1.

4. Asugarcomponent-adjustingmaterialforwrappin gafruit

or a vegetable comprising a breathable sheet contai ning
proanthocyanidin and trehalose, wherein the proanth ocyanidin
Is contained in the sheet in a proportion of 250 to 300 mg/m 2
andthetrehaloseis containedinthe sheetinapr oportion of
5g/m 2.

5. A method for adjusting a sugar component of a fr uit or
avegetable , whichcompriseswrappingthefruitor thevegetable

33



inthesugarcomponent-adjustingmaterialforwrapp ingafruit

or a vegetable according to claim 4.

6. Afruitoravegetablehavinganadjustedsugar component,
characterizedbybeingwrappedinthesugarcompone nt-adjusting
materialforwrappingafruitoravegetableaccord ingtoclaim

4.

7. A taste-adjusting material for wrapping a fruit or a

vegetable comprising a breathable sheet containing

proanthocyanidin and trehalose, wherein the proanth ocyanidin

is contained in the sheet in a proportion of 250 to 300 mg/m 2
andthetrehaloseis containedinthe sheetinapr oportion of
5g/m 2.

8. Amethodforadjustingthetasteofafruitora vegetable,
which comprises wrapping the fruit or the vegetable in the
taste-adjusting material for wrapping a fruit or a vegetable

according to claim 7.

9. A fruit or a vegetable having an adjusted taste,

characterizedbybeingwrappedinthetaste-adjusti ngmaterial

for wrapping a fruit or a vegetable according to cl aim7.

34



