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-adjust ing 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 method for adjusting
the taste of fruitlkRaw vaJERIDAE S, anve TROBOAMBIERADES hamngEeeusBeEsBpERBackgwand Art [0002]

As those for increasing the sugar content of fruit, there have hitherto been a fruit sugar content-increasing
solution, which S8J&AR|HINT e al &P RMESENVINgRIGERs tEMPONBNWAISLIgar Mad\GtoséNEucrose
prepared by puriklin sugar, and glucose in water, and is scattered on or added to the soil before the
harvesting of frdi @g:e?f Pékzi¥idlTrefer 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,amethod for adjusting
the taste of fruits or vegetables, and fruits or ve getables

having adjusted taste.

Background Art

[0002]

Asthoseforincreasingthesugarcontentoffruit ,there
have hithertobeenafruitsugarcontent-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 by
excessively supresgiogretagane) gandratitmiandhihusridghmyesasingthe ripening of fryier{©005] The
present invention focus on such problems, and thus the present invention has been made. An object
thereof is to pravédeadsaubantosemricimproviiey drateBPAAIICHEIN prevent oxidative damage of fruits and
vegetables after harvesting, and also can improve the sugar content, a method for improving the sugar
content of fruitscdm@ﬁét%les, fruits or vegetables having an improved sugar content, a sugar
component-adjl]5stin materjal, a method for adjusting a sugar component of fruits and vegetables, fruits
or vegetables ha@fﬁﬁtéﬁt%raﬁﬁlé?ed sugar component, a taste-adjusting material, a method for adjusting the
taste of fruits or; (y&g\%tables, and fruits or vegetables having adjusted taste. Solution to Problem [0006]

As shown in Fié. 14, ethylene released by vegetables and fruits is one essential plant hormone for the
ripening of planfsaRldnde deridar 39 Rpg0aYeE 3 dhe ripening process. In such a process, ethylene is
released from methionine, which is one type of amino acid. However, when ethylene is excessively
generated in plfipise theqdantsrveiirma-ogarBvelrdamaged. Therefore, the controlling of ethylene in

plants is one important function for plants. [0007]
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. An objectthe reofisto
provide a sugar content-improving material which ca n prevent



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 stifageddpegdsftOBes]dvegstittesatistative damage by ethylenmgeagihates from
ethylene oxide, which is a reaction product of ethylene gas and oxygen gas, this secondary oxidation can
be prevented if 2lnaseviziphavéiges gattoxierttismatnetitatie used. The preseovingi®rs have found that
a method for controlling ethylene by performing adsorption of ethylene released from plants with a glucide
and suppressingU@/ 68NV E RO YRIBIARRSIBIf @ ated ethylene oxide J@tRASSolyphenol, thus
completing the Rresent invention 0009€ That is, the sugar content—improv:gggmaterial, the sugar

component-adju?tYHbgﬁ{H.{BPlgiygﬂ U 8&8’5@5&'&%%@% G th_e present ir %?fg}g@nplqde a .
breathable she%&gﬂglgp%g%%{gqggfggﬂr%gﬁﬁrb%g%ﬁ%mﬁgemhereln the proanm?@( nidin is contained in

the sheet in a proportion o 2 andthetr ose is contained in the sheet in a proportion
of 5 g/m2. Bh8 JERRaioRes IR the gk MR MalHY QMg naterial, the sugagiegaippient-adjusting
material, and the taste-adjusting material of the present invention adsorbs ethylene released from plants.
The trehalose neaghpenany, afdbe tuipstisgmerterianaetaodfer, an a, isomer anddjustsmer. The
sheet in the sugar content-improving material, the sugar component-adjusting material, and the
taste-adjusting thateste of thitpassmgeiakieri@niyitseobug-like, box-like, a foldagtaltssshape, roll-like,
or any other shape. Also, the sugar content-improving material, the sugar component-adjusting material,
and the taste-a#fRI40AGHETEHIESIShe present invention preferably have permeability. There are no
particular restrigi ns on tIF terial of the sheet, and may be a tissue paper, a cardboard paper, the
other paper, a no(ﬁwg{?ew a‘é}% * fiber product, a food fiber, and the like, and such may be natural
materials or artc'l{i)@'aégnaterials. The sheet preferably has flexibility so as to easily wrap objects. In the
present invention proanthocyanidin and the trehalose can be contained in the sheet by a method of

immersing the sheet iMasrRAKARRTSPAUESY HIRIRIEB4NBIRRG SEBPraying a solutionsthgfgof onto the
sheet, or the like.

fruitsisoneessentialplanthormonefortheripen ingofplants.
Plantsderivesugarandflavorintheripeningproc ess. Insuch
aprocess, ethylene is released 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 plants is deg raded
byethyleneoxidaseandthustheconcentrationther eofinplants
is controlled. However, adjustment is not possible when the
supplyofnutritionalcomponentssuchaswaterand oxygenstops



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 after harvesting therein.
Since the glucide adsorbs ethylene released from the plant and polyphenol suppresses the oxidative
action by excessivgligeasiatgicidydcinel oxigenit isgxassiie to prevent oxidasiyendearape of fruits and
vegetables after harvesting as well as improve the sugar content. Also, it is possible to adjust a sugar
component anceadjeiedsedastsideotibg. plantExBthpleedtteaits suitable for impseditaghie sugar content,
adjusting a sugar component, and adjusting the taste by application of the present invention include
apples, pears, peiRiHeSopidiMaly desHRdsdy henadng, strawberries, perfRTRFSHEWhelons and
cherries. Examples of vegetables include root vegetgbles such as carrots, Chinese yams, Japanese
Ide { EEAR

radishes, turnip%? : d@swge ‘16‘8%518%&,’? A ' eS8 as spinach, Chﬁ{éosléscabbage,
cabbage, brocc&}bgqgggféq]mbef:ﬁm BQMQE%gﬁ?gefEH%_\E%%EbIeS such as cuc%réla%pistomatoes,

eggplants, okra, beans and sweet pepper. ince the self-protection function of fruits and
vegetables detgjiReHRs) Bitiekicivite Ry MessiabIescby themselves after hagMgsting cannot prevent
the proliferation of putrefactive bacteria and the like.However, since proanthocyanidin has a high
antibacterial actianpnitiiarpossibleltstcuperespltimsproliferation 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 conte@ffproving 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 antiBftq8riaX'daii¥f SaFaantycPARREARIINAEHJIEMBIe to suppress the impact on

humans by proanthocyanidin. The raw material of proanthocyanidin is preferably grape seeds, black
soybeans, and ﬁ%@%%%%%@‘éﬁﬁéﬁ‘é% ?ﬁ%‘ijé%gﬁ%ﬁﬂlfelevant, proantho?%% R ngived from grape

seeds is partic%a%lerhr %,f&é?lHFs- g@%ﬁélary oxidation can be prevent edifa
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

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



The sugar content-improving material, the sugar component-adjusting material,and the taste-adjusting
content-improving effect, a sugar component-adjusting action, a taste-adjusting action, and antibacterial
action, an ethylene-adsorbing effect, and the like. [0013] The sugar component-adjusting material of
the present invention has the effect of promoting or suppressing the increase/decrease over time of a
sugar component of wrapped fruit depending of the type of sugar. Specifically, the sugar
component-adjusting material has the effect of promoting decrease in fructose concentration, promoting
increase in gludaseptoposafinasiadgand suppressing decrease in sucrose concentration. This effect is
particularly remarkable when apples are wrapped. Also, there is the effect of promoting increase in
glucose concentration Wiedrepalashés thessugapperient-irmprevistaratfjusting material ofahe present
invention can improve the balance of sweetness, sourness and flavor, and can thus increase taste quality
when fruits, partitulari§Us8ples CRFBRANEHSEFIYBH%]  Mai§Eghethéddor ifBtoving the sugar content of

fruits or vegetables of the present invention is characterized by wrapping the fruits oy vegetables in the

sugar content-iﬁ?ﬁ%\ﬂfi{ﬁ’?ﬁggeﬂb%f'ﬂfeo%}gseR[‘?ﬁ%@hffb\ffn&f’s{g,afruits or vegetablesc{’?g\r}%g an improved

sugar content o& &@%%Hé@&ﬁaﬂ@aﬂﬁg%ﬂ%ﬁj&%&#&&ﬁf‘“g wrapped iné g%fg%r content-improving
[ th the met S

material of the present invention. In accordance wi od for improving t ugar content of fruits
or vegetables ofifa@ RigRER, iyentiony fryitppicyegetables hadhgpanimproves sugameentent of the
present invention can be easily produced. [0015] The method for improving sugar components of
fruits or vegetables of e pheseint inventjandsmtbar-aaigtvied hyawrapping the fruits or vegetables in the
sugar component-adjusting material of the present invention. Also, fruits or vegetables having adjusted
sugar componesigaifabeprasehaihiveinpmaieriehaadtidézedtbyabeing wrapped iditséngugar
component-adjusting material of the present invention. In accordance with the method for adjusting sugar
components of RGIR 8 G RisRRNGINYRNBPEIERY RREAEIISHruits or vegetables¥avlif§ adjusted sugar

components of the present inventio n be easily produced. [0016] The method for adjusting the
taste of fruits qra\?glé)gé%f‘@k%qﬂ%’ Bﬂ@%ﬁtqhw%tgéﬁg%&%racter_ized by Wrappi&sﬂ‘ng]ﬁ'uits or \_/egetables
in the taSte_adJlé\%,'g%%or?,a;?é%%mﬁ]B‘r&ﬁﬁ@t mvgpfliggriél,so, fr%@ or ve%g}ﬂles having an adjusted taste

of the present in aracterized Dy being wrapped in

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 obijects.

In the present invention, the proanthocyanidin and the
trehalosecanbecontainedinthesheetbyamethod ofimmersing
the sheetinanaqueous solutionthereof,amethod ofspraying

a solution thereof onto the sheet, or the like.

Inadditiontoproanthocyanidinandtrehalose,the sugar



the taste-adjusting material of the present invention. In accordance with the method for adjusting the taste
of fruits or vegetables 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
provide a sugar content-improving material that can prevent oxidative damage of fruits and vegetables
after harvesting, and also can improve the sugar content, 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 metisodtéon-adjprsting thessegal ehateoyaf fuditspand veggjtables, fruits andsvegetables having
an adjusted sugar content, a taste-adjusting material, a method for adjusting the taste of fruits or
vegetables, andrfatgrsabr aied degblestbadigting avpterel eistee Brief Description of DesfMgs [0018] Fig. 1
is a graph showing the results of the first sugar content improvement test for apples with a sugar
content-improvifiyGHEREMAYSP ERIAPIEIEBsE hRSSaHRM®ntion. Fig. 2 is a GRIBASA®Ring the results of
the second sugar content improvement. test for apples with a sugar content-improving material of
Example of the EH}E %ﬁﬂ@eara?gﬁ’ fungﬂfdé S’lg'&%dngaoéﬁBan the results of the first sugar content
improvement t %tofﬂg 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 ¢aateslyRPrAGREMAsIBLMHEXARRIEP! thsapraggat invention.

component-adjusting material, and the taste-adjusti ng
material of the presentinvention are mainly used b y wrapping
fruits or vegetables after harvesting therein. Sin ce the
glucideadsorbsethylenereleasedfromtheplantan dpolyphenol
suppresses the oxidative action by excessively gene rated
ethylene oxide, itis possible to prevent oxidative damage of
fruits and vegetables after harvesting aswell 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 thetaste
byapplicationofthepresentinventionincludeapp 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. 5 is a graph showing the results of the third sugar content improvement test for bananas with a sugar
content-improving material of Example of the present invention. Fig. 6 is a graph showing the results
of a sugar content improvement test for spinach with a sugar content-improving 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 invention. Fig. 8 is a graph showing
the results of a sugar component adjustment test for apples with a sugar component-adjusting material of
Example of the qures@beisyenioes, edogpladtis ekgigasbandsgighe results of aespgpp@omponent
adjustment test for peaches with a sugar component-adjusting material of Example of the present
invention. Fig. 10081jraphs showing a correlation between the (a) flavor and sweetness of the test area
1, (b) sweetness and overall, (c) flavor and overall, (d) flavor and hardness, (e) sourness and sweetness,
() flavor and sweetnesSiNsethB festlfPAICHPIWRBEIOES ShdTBUE afNth) flavor and overall, (i) flavor and
hardness, and g) sourness and sweetness as results of the taste adjustment teth?el) r apples harvested
from a tree A bARTETHER ASIEP GG HPAARGLH A SR 5 ith a

ee / ' . rf?%eproper.time of har | .
taste-adjusting ni&tgg@\llgg m%gg%@ﬁﬁgm%}é%ﬁ %’brﬁfg- 11 is graphs spgﬁeﬁ 8 a correlation

between the (a) flavor and swee e test'area 1, (b) sweetness and ove flavor and overall,

(d) sourness angt syRRIRRESe (Dftavos ansbiswretness ofifigirst afea 2, (f) sweetness gyl overall, (g)

flavor and overall, (h) sourness and sweetness as

proanthocyanidin has a high antibacterial action, i tis
possibletosuppresstheproliferationofputrefact ivebacteria
and the like for fruits and vegetables after harves ting and
possible to prevent the generation of fungal bacter laandthe
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



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 2, (f) sweetness
and overall, (g) sourness and overall, (h) flavor and overall as results of the taste adjustment test for
apples harvested from a tree B, being different to the tree A, before the proper time of harvesting to after
the proper time @hemneating/ingbfeetastengdiesting nemiesidgiustiExample of the preagiohinvention. Fig.
13 is graphs showing a correlation between the (a) sourness and sweetness of the test area 1, (b)
sweetness and dviasi-ddjustimnesstiand averain{dpfiterial andtioverall, (e) sourness anddweetness of the
test area 2, (f) sweetness and overall, (g) sourness and overall, (h) flavor and overall as results of the
taste adjustmerftidi@neragispréinaflestedftdhe € tree 3, being different to tree A, after the proper time
of harvesting W&iﬁﬁaste-adjusting material of Example of the present invention. Fig. 14 is an
explanatory diagramm‘showing an oxidative degradation mechanism of plants.

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
fruitdependingofthetype ofsugar. 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 ofsweetness, sournessandflav or,andcan
thusincrease taste quality whenfruits, particular lyapples,

are wrapped.
[0014]

The method for improving 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



Description of Embodiments Example 1 [0019]

The sugar content-improving material, the method for

improving the sugar content of fruits or vegetables, fruits or vegetables having an improved sugar content,
the sugar component-adjusting material, the method for adjusting the sugar content of fruits and
vegetables, fruits and vegetables having an adjusted sugar content, the taste-adjusting material , the
method for adjusting the taste of fruits or vegetables, and fruits or vegetables having adjusted taste of

Examples of the present invention are explained below.

The sugar content-improving material of

Example of the preezentiveattioniadbges @ sirebjikeisghstepiechaving breathabdity tipermeability, and
flexibility containing a polyphenol and a glucide. [0020] [First Sugar Content Improvement Test in Case of

Apples]

A testoastogieppiewprei peréderiaiafiheprésendmonfirm the effect ofitiiroling the sugar

content by the sugar content-improving material of Example of the present invention. As test samples, an
apple wrapped #°¢REI80gRNE NSRRI E RfaYEHHEINGISEL8Mmple of the pres&RPIRVERtion (hereinafter,
referred to as a "test area 1") and an_a %lsﬁ)gﬁUSt as it is (hereinatfter, referred to as a "test area 2") were

prepared. [oozﬁu'ts Fhed %%rﬂfe
An

method.

S, amount of pr ocyanidi

5% by weight, p

g 'of Example was prepare the following
PN IVSIIPL o 3 t%y

sution was ' ing 3,d of a plant-deri u lyphenol
vggé{‘aBH% Qaj “%na ﬂ&@{%ﬁ%t '3&@9{{%”:%0 a pian envej% > fOUS polypheno

extract (derived from grape see

ct name:

"Leucoselect”, asxidatespthReldonadaneka. g of trehalose in 1,000 ml of distilled water. After a
mesh-like nonwoven fabric (basis weight: 50 g/m2) was immersed in such aqueous solution so that the

amount of proafabosyanidin 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 content improving material.
Unless otherwise indicEhedriséhod fon i preypngsi g isweihot aldslilsed as the sugas @ontent-improving

material.

vegetables of the present invention is characterize

wrapping the fruits or vegetables in the
component-adjustingmaterial ofthe presentinventi
fruits or vegetables having adjusted sugar componen
present invention are characterized by being wrappe
sugar component-adjusting material of the presenti
In accordance with the method for adjusting sugar ¢
of fruits or vegetables of the present invention, f
vegetables having adjusted sugar components of the
invention can be easily produced.
[0016]

Themethodforadjustingthetasteoffruitsorve
ofthepresentinventionischaracterizedbywrappi
or vegetables in the taste-adjusting material of th
invention. Also,fruitsorvegetableshavinganad

ofthepresentinventionare characterizedbybeing

d by

on. Also,
ts of the
din the
nvention.
omponents
ruits or

present

getables
ngthefruits
e present
justedtaste

wrappedin



[0022] Each test sample was stored in a refrigerator and the sugar content was measured after the
elapsing of given periods with a sugar content-measuring instrument (product name of "Portable 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) Sugar content(%) Test area 1
Testarea 2 0 15.3 15.3

the taste-adjusting material of the present inventi on. In
accordance with the method for adjusting the taste of fruits
or vegetables of the present invention, fruits or v egetables
havinganadjustedtasteofthe presentinventionc anbeeasily
produced.

[0017]

Inaccordancewiththepresentinvention,itispo ssible
toprovideasugarcontent-improvingmaterialthat canprevent
oxidativedamageoffruitsandvegetablesafterhar vesting,and
alsocanimprovethe sugar content,amethodforim provingthe
sugar content of fruits or vegetables, fruits or ve getables
havinganimproved sugar content, asugarcomponent -adjusting
material, a method for adjusting the sugar content of fruits
andvegetables,fruitsandvegetableshavinganadi ustedsugar
content,ataste-adjustingmaterial,amethodfora djustingthe
taste offruitsorvegetables,andfruitsorvegeta bleshaving

an adjusted taste.

Brief Description of Draw ngs
[0018]

Fig. 1lisagraph showingthe results of the first sugar
content improvement test for apples with a sugar
content-improvingmaterialofExampleofthepresen tinvention.

Fig.2isagraphshowingtheresultsofthesecon dsugar

10



617.416.21317.715.92116.915.928 17.7 15.8 38

content improvement test for apples with a
content-improvingmaterialofExampleofthepresen

Fig. 3isagraphshowing theresults of thefirst
content improvement test for bananas with a
content-improvingmaterialofExampleofthepresen

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

Fig.5isagraphshowing theresults ofthe third
content improvement test for bananas with a
content-improvingmaterialofExampleofthepresen

Fig.6isagraph showingthe results ofasugarc
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

11

sugar
tinvention.
sugar
sugar
tinvention.
dsugar
sugar
tinvention.
sugar
sugar
tinvention.
ontent

mproving
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mproving
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omponent
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e(a)



17.817.547 16.5 15.5 60 16.8 Decay 68 16 - 77 17.3

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 sweetness ofthetestarea 2, (f) sw
overall, (g)flavorandoverall, (h)sournessands
resultsofthe taste 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
resultsofthe taste adjustmenttestforappleshar

atreeB, beingdifferenttothetree A, beforethe
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of harvesting to after the proper time of harvestin
taste-adjusting material of Example of the 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
resultsofthe taste adjustmenttestforappleshar
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 contentof fruits and vegetables, fruitsand
havinganadjustedsugarcontent,thetaste-adjusti

themethodforadjustingthetasteoffruitsorveg
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g with a
invention.
e(a)
tness and
verall, (e)
tness and
verall as
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ngmaterial,

etables,and



17.8 _13017.8-138 16.8 - 147 16.4 - [0024]

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 aqueous solution was prepared by dissolving 3 g ofa
plant-derived aqueous polyphenol extract (derived f rom grape
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



As shown in Table 1 and Fig. 1, it was confirmed that the sugar content of the apple of test area 1 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 1
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. [0025] [Second Sugar Content
Improvement Testiatfrasanadukppiespanthddyarsaimin tastheawgerformed usingwaptasin order to confirm
the effect of improving the sugar content by the sugar content-improving material of Example of the
present inventidiecagec308angpies’ apgleshategmbedaniedsigar conténsietpreasritiiashterial of Example of
the present invention (hereinafter referred to as a "test area 1"), apples wrapped in the sugar
content-improvifig RRARIFAINES EAA IR BrESENPIRRBNtioN that has been @H\RTEdRNith a polyethylene

film in order to decrease oxygen permeahility (hereinafter referred to as a "test area 2"), and apples just
as they are (hePé%H%ﬁ‘E&m%r%Wé%ﬂ%t%%a?ﬁé‘g ?Q%W'Wé?g'%repared. Each tegfesfg?ﬁmé’was stored in a

refrigerator andﬂqa@ ?#%%%p@&t?&} ‘ﬁﬁi% mr%g%gd \%g r t@geglaggn%g g’l'%llggr periods with a sugar
content-measuring instrument (product name: "Portable Sugar Content Meter RA-250 Series"
manufactured kyoKigpkoifirelingiasaanufacturing Co., Ltd.). Five apples for each state were prepared
and the measurement values were determined by calculating the average sugar content for each. The
test results are §lo@&h in Table 2 and Fig. 2. [0026] Table 2 Elapsedtime (days) Sugar content(%) Test
areal

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 1 Test area 2
0 15.3 15.3
6 17.4 16.2
13 17.7 1.9
21 16.9 1.9
28 17.7 15.8
38 17.8 1r7.5
47 16.5 15.5
60 16.8 Decay
68 16

77 17.3

87 17.1

15



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

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

AsshowninTablelandFig.1,itwasconfirmedt hatthe
sugar content of the apple of test area 1 was highe rcompared
totheappleoftestarea2overthe entirestorage period. In
particular, whereasthe apple oftestarea 2 decaye donday60
andthusthe odorfromdecayincreased, the appleo ftestarea
1 did not decay and was in a sufficiently edible st ate. The
sugar content-improving material of Example of the present
invention can thus prevent oxidative damage of frui t after
harvesting, and also improve the sugar content. Al so, the

progression of decay can be delayed.

[0025]
[Second Sugar Content Improvement Test in Case of A pples]
The same test was performed using apples in order to
confirmthe effectofimprovingthe sugarcontentb ythe sugar
content-improvingmaterialofExampleofthepresen tinvention.
Astestsamples,appleswrappedinthesugarconten t-improving
material of Example of the present invention (herei nafter
referred to as a “test area 1”), apples wrapped in the sugar

16



15.60 32 16.06 16.05 15.75 40 15.93 15.74 15.63 49 15.97 15.75 15.63

content-improvingmaterialofExampleofthepresen tinvention
that has been covered with a polyethylene film in o rder to
decrease oxygen permeability (hereinafter referred toas 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 Testarpa 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]
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59 16.38 15.88 14.48 70 16.20 16.20 - As shown in Table 2 and Fig. 2, it was confirmed that the
sugar content of the apples of test area 1 was higher compared to the apples of test area 2 and the
apples of test area 3 over the entire storage period. In particular, it was confirmed that 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 1 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 comehadisin T pDgias5ioD, pivdecayftaebe delayed. [0028] hhtrd Sugar Content
Improvement Test in Case of Bananas] A test was performed using bananas in order to confirm the
effect of improvingaheosigyothetapples chiesagar tohgimproving materialesCEx@aisieé of the present
invention. As test samples, a green banana from the Philippines wrapped in the sugar content-improving
material of ExafRiie BPRIRS prest AtsAdEBRq ARRES R AfiSSteferred to as a "tes?&RA2M§ a banana inserted
just as it is into %cardbo rd box ‘he einafter rFferred to as a "test area 2"), anﬁj a%ﬁﬁana inserted into a
d"

plastic bag and QERIPRRIRITRAEP e tBPRUTI ALY 3%Est area 3") were prep%? aéugar content was

measured for e test 58006 AL IHE SIPRINGL] HyghdReriods with & SUGHE oy gay 49

andthedecayoftheapplesoftestarea?2 started fromday59,
the decay ofthe apples oftestarea 1 startedond ay70. The
sugar content-improving material of Example of the present
invention can thus prevent oxidative damage of frui t after
harvesting, and also improve the sugar content. Al so, the

progression of decay can be delayed.

[0028]
[Third Sugar Content Improvement Test in Case of Ba nanas]

A test was performed using bananas in order to con firm
the effect of improving the sugar content by the su gar
content-improvingmaterialofExampleofthepresen tinvention.

As test samples, a green banana from the Philippine s wrapped
in the sugar content-improving material of Example of the
presentinvention(hereinafterreferredtoasa“te stareal”),
abananainsertedjustasitisintoacardboardbo x(hereinafter
referred to as a “testarea 2”), and a bananainser tedintoa
plasticbagandsealed(hereinafterreferredtoas a“testarea
3")wereprepared. Thesugarcontentwasmeasured foreachtest
sample after the elapsing of given periods with a s ugar

18



content-measuring instrument (product 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 (days) Sugar content(%) Test area 1 Test area 2 Test area 3 0 4.75

content-measuring instrument (product name: “Portab le Sugar
ContentMeterRA-250Series”’manufacturedbyKyoto Electronics
ManufacturingCo.,Ltd.). Thetestresultsaresho wninTable
3 and Fig. 3.

[0029]

Table 3

Elapsed time Sugar content (%)

(days) Testarea 1l Test area 2 Testarpa 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 bananaoftestarealwashigh ercompared
tothebananaoftestarea2andthe bananaoftest area3over
theentirestorageperiod. Inparticular,itwasc onfirmedthat
whereasdecay ofthe bananaoftestarea2 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
canthuspreventoxidative damage offruitafterha rvestingas
well as improve the sugar content. Also, the progr ession of

19



4.754.75510.40 7.457.00 7 10.40 9.75 7.10 9 11.95 11.20

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
Astestsamples, a banana from the Philippines wrap
sugar content-improving material of Example of the
invention (hereinafter, referred to as “test area 1
bananawrapped in amesh-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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6.70 13 26.65 12.50 12.15 15 26.35 13.3512.25 17 21.70 12.45 11.45

ofthe banana oftestarea 1 was higher comparedto the banana
of test area 2 over the entire storage period. The sugar
content-improvingmaterialofExampleofthepresen tinvention
canthuspreventoxidative damage 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 anaqueous solutionwith
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
“testarea2”),andabananawrappedinnewspaper( hereinafter,
referredtoasa‘testarea3”)wereprepared. The sugarcontent
(Bx) was measured for each test sample onthe 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.
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[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. In particular, it was confirmed that 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 content. Also, the progression of

decay can be dgdagep. [0031] [Fourth 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-improvihgbieaterial of Example of the present invention. As test samples, a banana from the

Philippines wr
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manufactured by Kyoto Electronics Manufacturing Co., Ltd.). The test results are shown in Fig. 4. [0032]

As shown in Fi
compared to th

niohs

was confirmed that the sugar content of the banana of test area 1 was higher
na of test area 2 over the entire storage period. The sugar content-improving

material of Example ok@g%@ﬁqﬂtm%@uoq 9\?&&%@(‘?@@{?{6{?)@@2}58 damage of fruit affer harvesting

as well as improve the sugar content. [0033
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
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[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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[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 invention. As test samples, a banana wrapped in a mesh-like nonwoven fabric
(basis weight: 50 g/m2) that contains an aqueous solution with trehalose in a proportion of 5 g/m2 and
proanthocyanidin in a proportion of 0.25 g/m2 and that has been dried (hereinafter, referred to as "test
area 1"), a banana wrapped in the non-containing nonwoven fabric (hereinafter referred to as a "test area
2"), and a banane agiappeidiireachvsgapsnibey eifiefteie refepeaieRs a "test area 3")givere prepared. The
sugar content (Bx) was measured for each test sample on the day measurement started and after the
elapsing of 14 dwypddtvigdhsagugeos@menteasasiighanrimeen{droduct name: "Porashlet Sugar Content

Meter RA-250 Series" manufactured by Kyoto Electronics Manufacturing Co., Ltd.). The test results are
shown in Table"@MEOERARPIsIHIACagAINBIIEMBRYSeries manufactured

by Kyoto Electronics Manufacturing Co., Ltd.). The test

results are shown in Fig. 5.

[0037]

AsshowninFig.5,itwasconfirmedthatthesuga rcontent
ofthe banana oftestarea 1 was higher comparedto the banana
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 anaqueous solutionwith
trehalose in a 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
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Thedaymeasurement started On day 14 Testarea 1 6 18 Test

“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 t results

for carrots are shown in Fig. 7.

[0039]

AsshowninFigs.6and7,itwasconfirmedthatt hesugar
contentsofthe vegetables oftestarealwere high ercompared
tothevegetablesoftestarea2overtheentirest orageperiod.

It can be said from such that the sugar content-imp roving
material of Example of the presentinventionthusc 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



area268 Testarea368

[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
weightof 50 g/m 2 (hereinafterreferredtoas a“testarea 1)
amongthesugarcomponent-adjustingmaterialsofEx
presentinvention 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”, manufacturedbyIndena)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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[0035] As shown in Table 4, it was confirmed that the sugar content (Bx) of the banana of test area 1
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 contematerzioung:ssatbealzkindicapde béitwe, praigent invention (hereigpdiedigferred to as a
"test area 1") and a banana wrapped in the non-containing nonwoven fabric (hereinafter referred to as a
"test area 2") wthiepespetwdsTsrslgsiiascoatermnBrighivadiustieasured for easbneseriaimple after the
elapsing of given periods with a sugar content-measuring instrument (product
name:"Portable@djéﬁ}ContentMeterRA-ZSOSeries”manufactured by Kyoto Electronics Manufacturing Co.,
Ltd.). The test results are shown in F@;&H%OO 7 As shown in Fiﬁ}.ﬂS, it was confirmed that the sugar

3
content of the banana of 1eS SN 4t 85%?%%%58%%056{“@'83 ¥ of test area i"op\per the entire
iod. S| | [ le of th j ' h
storage perio %nggg&g%&%@gg}gmHggé%ﬁa%ﬁjrgxamp e of the present inveation can thus

prevent oxidative damage o arv also improve the sugar content. [0038] [Seventh

Sugar Content ippEgemeBiabsst by ghepefyesaiabipmlid ests using vegetablegwgrgpgrformed in order

to confirm

(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
concentrationofsucrosewasmaintainedfor10days . 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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the effect of improving the sugar content by the sugar content-improving material of Example of the
present invention. Spinach and carrots were used as the vegetables. As the test samples, vegetables
wrapped in a mesh-like nonwoven fabric (basis weight: 50 g/m2) that contains an agueous solution with
trehalose in a proportion of 5 g/m2 and proanthocyanidin in a proportion of 300 mg/m2 and that has been
dried (hereinafter referred to as a "test area 1"), and vegetables wrapped in the non-containing nonwoven
fabric (hereinafter referred to as a "test area 2") were prepared. The sugar content (Brix) was measured
for each test saimplatriter e glapsinggiégivenppatiodsrajibed Sugarcontent-measuringgstrument
(product name:"PortableSugarContentMeterRA-250Series"manufactured by Kyoto Electronics
Manufacturing Compadentfadiusingeasatesitd(sphimuvieighs: Sbe/min Fig. 6 and thé) testhesults 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 té¥EaRRANY GEisHRINaBRI FRIRSEEEHARE VdGetables of test areaSP¥bt@t the entire storage
period. It can be said from such that the sugar content-improving material of Example of the present

oy L IS i

invention thus ¢ p?e%?ﬁ'bﬂaaa?fi’/%dd'grﬁ %@8?'\?&9&% Vgr'?/esting, and al H?prove the sugar
content. (hereinafterreferredtoasa“testarea2”)werep repared. The
concentrationofeachsugarcomponentwasmeasured foreachtest
sampleaftertheelapsingofgivenperiodsbyhigh- performance
liquidchromatography(HPLC;manufacturedbyShisei doCo.,Ltd,
product name: “High-Performance Liquid Chromatograp h
NANOSPACE SI-27). 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 sugar component-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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[0040] Next, the sugar component-adjusting material, the method for adjusting a sugar component of
fruits 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 sheet-like
substrate having breathability, permeability, and flexibility containing a polyphenol and a glucide. Example
2 [0041] [First Sugar Component Adjustment Test in Case of Apples] A test using apples was
performed in order to confirm the effect of adjusting each sugar component by the sugar
component-adjéstingringter @il phetamate afgheigeesent invention. As test samples, an apple wrapped in
a sugar component-adjusting material that is a sheet having a basis weight of 50 g/m2 (hereinafter
referred to as aExestpRleed 1") among the sugar component-adjusting materials of Example of the present
invention and an apple wrapped in the non-containing nonwoven fabric (hereinafter referred to as a "test
area 2") were p kd. [0042] The sugar component-adjusting material of Example was prepared by
the following method. = . An agueous.solution was prepared by dissolving 3 g of a plant-derived aqueous
polyphenol extr &S(t&é%‘?)é'a“??& tgﬁﬁéﬂs %%Jesf)g\&?ﬂrﬁ%of proanthocyanidin: 95% by weight, product
name: "Leucoselect”, gb@gmgﬂbl rﬁ%@%{?ﬁg%ﬁﬂgﬁngﬁgmgggmse in 1,000 ml of distilled water. After a
a

mesh-like nonwoven fabric was immersed In such aqueous solution so that the amount of

proanthocyanid&&gbgmgye&g{g%qmm%gp@tm%/ﬁg and trehalose begapg § 9/m2, such was
dried in a hot air dryer at 120C for two hours to prepare the sugar component-adjusting material. Unless

otherwise indic@eshiygéoud tilegirpsepaneckhiidhiAsettahmpiesised as the sugar aampgleent-adjusting
material. [0043 ]

wrappedinataste-adjustingmaterialofExampleof thepresent

invention (hereinafter referred to as a “test area 1")andan

apple wrapped in the non-containing nonwoven fabric

(hereinafter referred to as a “test area 2”) were p repared.

[0049]

The taste-adjusting material of Example was prepar edby

the following method.

An aqueous solution was prepared by dissolving 3 g ofa
plant-derived aqueous polyphenol extract (derived f rom grape
seeds,amountofproanthocyanidin:95%byweight,p roductname:
“Leucoselect”, manufacturedbyIndena)and5goft rehalosein
1,000mlofdistilledwater. Afteramesh-likenon wovenfabric
(basis weight: 50 g/m 2) was immersed in such aqueous solution
so that the 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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The concentration of each sugar component was measured for each test sample on the starting day of
measurement and after 10 days had elapsed by high-performance liquid chromatography (HPLC;
manufactured by Shiseido Co., Ltd, product name: "High-Performance Liquid Chromatograph
NANOSPACE 5I-2") . The measured sugar components were fructose, glucose, and sucrose. The test
results are shown in Fig. 8. [0044] As shown in Fig. 8, it was confirmed that the concentration of
fructose became slightly lower in the apple of test area 1 compared to the apple of test area 2. Also, it
was confirmed {best)e concentration of glucose increased for the apple of test area 1. It was confirmed
that roughly the same concentration of sucrose was maintained for 10 days. The sugar
component-adjusting raastiabentorstesiovesther ioresethbint@mirynatehthus adjust eachn¥@iyar component.
[0045 [Second Sugar Component Adjustment Test in Case of Peaches] A test using peaches was
performed in orRYEfG%R M HeveET Ol aRfutti ¢FehERERGE Fdmponent by the KidaF

t-adjusti rial of E f th [ tion. As test I h di
o sugar compo LI LN HESHHT (DI IEIHE S0 D) of the present GBI hercinafier
referred to as at Ig’rggopé'%\ﬁg%ai\pgﬁgps\?/y%wgg!ﬂa%ggp-contalnlng NONYYRYED gﬂgrlc (hereinafter

referred to as a "test area 2") were prepared. The concentration of each sugar component was measured
for each test sagyple pftardhR®iapstig otitdvesn eelieds /A Bighnederpance liquid chromgtography
(HPLC; manufactured by Shiseido Co , Ltd, product name: "High-Performance Liquid Chromatograph
NANOSPACE ShR2i)aldte MsahuathssgdBS)mapsnenisyasidgiyaose. The test resakignatss shown in Fig. 9.
[0046] As shown in Fig. 9, it was confirmed that the concentration of glucose increased in the peach
of test area 1 comfeired tbehepeeishaf tbstvween 2hTheyeetorss tdktvarea 2 decayed a&fter 5 days. The

sugar component-adjusting material of Example of the present invention can thus adjust each sugar
component. [003PHMessQkfatigualigiia GG MRasaPRhe method for adfRtYaREaste of fruits and

vegetables, and fruits or tables having adjusted taste of Example of the present invention are
explained. qf'ﬂ@ %%‘?8@%3%&%5%5%@%&%%%@ @U8et-like substrate hgﬁ%ﬁ r@Pgathability,

permeability, arch]cbee?fiﬁmté(of harvesting, apples harvested from th e tree A
after the proper time of harvesting, apples harvest edfroma
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 shownin Fig. 10, although apples harvested fro mthe
tree Abeforethepropertime ofharvestingtoafte 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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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 as a "test area 1") and an apple
wrapped in the non-containing nonwoven fabric (hereinafter referred to as a "test area 2") were prepared.
[0049] The taste-adjusting material of Example was prepared by the following method. An
aqueous solutiasy wesppheparee ysdissihdtggdeelialplitaierived aqueous pelgaienol extract (derived
from grape seeds, amount of proanthocyanidin: 95% by weight, product name: "Leucoselect”,
manufactured by ésdetizyentios lsbtiestalesd hadacooall of distilled water. Aftepeiweesh-like nonwoven
fabric (basis weight: 50 g/m2) was immersed in such agueous solution so that the amount of
proanthocyanidii& A EESR RV EARL ISt E 850 R8s and trehalose bec&MB'S g/m2, such was
dried in a hot air dryer at 120C for two hours to re}ﬁaie the tiste-adjusting material. [0050] A taste

(

sensory test wa eﬁ PG tﬁ{/ %ﬂﬁ]gﬂpé%evn\?g fe l\?(\-,(%ge éﬁ@%? years old) on t st samples after
the elapsing of gm E&q%@adf‘)%tﬂﬁ ki_)cd:rpél gest sample, scores \(X%r&qh/@n for
evalu eo

sweetness, flavor, soturness, and overa ation, and the average value thereof was calculated. Also,
hardness (IBS) Wrsheasaigsoayr fatenassadriRicbheismbrelation between thesgweetness, flavor,
sourness, overall evaluation, and hardness for apples harvested from a tree A before the proper time of
harvesting to aftévddehjsraperatinganl/baestinignpgeadraswested from the treeefnalienthe proper time of
harvesting, apples harvested from a tree B (tree different to A) before the proper time of harvesting to
after the properthieneppldmaivdelirs)cansoappiss Haovessed fitventisw tree B after the ebmsstime of
harvesting was examined, and the results thereof are shown in Figs. 10 to 13. [0051] As shown in Fig.
10, although appE§Istebie RN thal the RSEOREAEHIBHEr time of harvestiiyfo after the proper time
of harvesting th orrelation between the sweetness, flavor, and overall evaluation for test area 1, there
was no correlat R test area 2. It can be said from such that apples picked early and apples harvested

at the proper time can @?sﬂBWﬁﬁw'l‘-?diTQ,ﬁlmgng‘?\"e?ﬂﬁlégﬁﬁwégﬁ'& with sweet flavor 4o

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
said from suchthatapples harvested atthe proper timecanbe
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, sincethiswas 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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by wrapping in the taste-adjusting material of Example of the present invention. Also, test area 1 had a
correlation between the hardness and flavor. This shows that the flesh of fruit becomes softer with
improvement in flavor.Furthermore, although test area 1 did not have a correlation between the
sweetness and sourness, test area 2 had correlation. However, since this was a negative correlation,
although sweetness of the apples is felt since sourness decreases when sweetness increases, this shows
that the taste is becoming bland. [0052] As shown in Fig. 11, although apples harvested from the tree
A after the proper timeAsfdhavestifgyhag, ameleetatioadelireantteeigweetness, overalleeBaluation, and
flavor for test area 1, there was no correlation for test area 2. It can be said from such that apples
harvested at th&vpidipediffaecotiio Bebgfplethaavimgidinigioér overall evaluation havessngeet flavor by the
taste-adjusting material of Example of the present invention. Also, although test area 1 did not have a
correlation betv/eRHEIHERINPSHERORINIVEStINgBas ot rea 2 had correlatiGhiONBREGER since this was a
negative correI%tion, althou%h the sweetnass o{f?ipe r%ogpltes iE felt since when sweetness increases
sourness decre §esé’§"?ﬁf§%?1oﬁ%”fﬁ‘3§ﬁﬁ8r{ AEBECNEL1NI. [0053] As ST Fig. 12, apples

harvested from éh teq R g/f&lfgpé%fi)gﬁem @,tpgf%%mgsgrgﬂgr &;ne of harvestingr |after the proper
time of harvesting had a correlation

etween the sweetness, sourness, and overall evaluation for test
area 2 and had& spHEMionRQeanaen NesalRaaghRRehpverall evaluation fordgshgfigs 1. Also, although
test area 1 did not have a correlation between the sweetness and overall evaluation, the scores for
sweetness and lexeratoedditiatibptwesatpeseeaiiydsigheiohsmltest area 2. It cendheasiaidl from such that the
apples picked early and the apples harvested at the proper time can be apples more delicious than test
area 2 by the tdbeseoiesthigweaateess afdovanaievefudiéopresient invention. [0GSgNerallis shown in Fig.
13, the apples harvested from the tree B after the proper time of harvesting had a correlation between the

sweetness, soutEssthaniesiaeeart ceanaaer P metsiest area 1 and test RAHREANRISS the scores for
sweetness and aqverall evalua i%}g Werj: gz}nerallgeail%h%r for test area 1 than test area 2. It can be said
P v i

from such th_at 15’)'/C _ aﬁﬁf% SR Ve AR ¥ 8hR85h the ta_ste-adjustiH@?n%rérigl of Example of
the present mvmté?)srah&m%?g fgighg?ﬂgmg&ém%&%ea 2 are pos&ble.&g_régﬁg_géﬂgg% since a

correlation of apples harvested at the proper time was high for test area 1, it can that it is more
effective for appipsdhansstednpidhs propesdineirbanapples picked early. [0055]

[0054]

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 fortesta realthan
testarea2. Itcanbe saidfrom suchthatbywrap ping apples
harvestatthe propertimein the taste-adjustingm aterial of
Example of the present invention, apples more delic ious than
testarea2arepossible. Furthermore,sinceacor relation of
apples harvested at the proper time was high for te stareal,
it can be said that itis more effective for apples harvested
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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 comprising a breathable sheet
containing proanthocyanidin and trehalose, wherein the proanthocyanidin is contained in the sheet in a
proportion of 254 the30/0 prgtini2 anshthpikehpicesdisadntained in the sheet in a proportion of 5 mg/m2. 2.
A method for improving a sugar content of a fruit or a vegetable, which comprises wrapping the fruit or the
vegetable in thdsgdr content-improving material according to claim 1. 3. A fruit or a vegetable having
an improved sugar content, characterized by being wrapped in the sugar content-improving material
according to claim 1. Erosfigapedinpbhigst-Hyjastig metehdetnprising a breathadfeBsheet containing
proanthocyanidip and trehalose, wherein the(?pnlr?'ao nthogéanidin is contained in the sheet in a proportion of

250 to 300 mg/ 2ighah &Weeﬁglé eéﬁrse%tcj’nt{é IAGRHELNEE RS proportion of SGS}H’F?.S’S. A method for
adjusting a sug%m%%tﬁ\%Jr%tcgh%yggﬁ&qu%m‘gr&ﬁ%@prises Wrappingatmgtfgrl]it or the vegetable

increases with apples being wrapped in the taste-ad justing
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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in the sugar component-adjusting material according to claim 4. 6. A fruit or a vegetable having an
adjusted sugar component, characterized by being wrapped in the sugar component-adjusting material
according to claim 4. 7. A taste-adjusting material 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/m2. 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 qlaterig according to claim 7. 9. A fruit or a vegetable having an adjusted taste,
characterized by being wrapped in the taste-adjusting material according to claim 7.

1. A sugar content-improving material comprising a

breathable sheet containing proanthocyanidin and tr ehalose,
wherein the proanthocyanidin is contained in the sh eetina
proportion of 250 to 300 mg/m 2 and the trehalose is contained

in the sheet in a proportion of 5 mg/m 2,

2. A method for improving a sugar content of a frui tora
vegetable,whichcompriseswrappingthefruitorth evegetable
inthe sugar content-improving material according t oclaim1.

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

material according to claim 1.

4. A sugar component-adjusting material comprising a
breathable sheet containing proanthocyanidin and tr ehalose,
wherein the proanthocyanidin is contained in the sh eetina
proportion of 250 to 300 mg/m 2 and the trehalose is contained

in the sheet in a proportion of 5 g/m 2,

5. A method for adjusting a sugar component of a fr uit or

avegetable,whichcompriseswrappingthefruitor thevegetable
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in the sugar component-adjusting material according to claim

4.
6. Afruitoravegetablehavinganadjustedsugar component,
characterizedbybeingwrappedinthesugarcompone nt-adjusting

material according to claim 4.

7. Ataste-adjustingmaterialcomprisingabreathab lesheet
containing proanthocyanidin and trehalose, wherein the
proanthocyanidinis contained in the sheetinapro portion of

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

in a proportion of 5 g/m 2,
8. Amethodforadjustingthetasteofafruitora vegetable,

which comprises wrapping the fruit or the vegetable in the

taste-adjusting material according to claim 7.

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

characterizedbybeingwrappedinthetaste-adjusti ngmaterial

according to claim 7.
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