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Sugars,acids,aminoacidsandmonoterpenesinMuscatofAlexandriagrapeswere

analyzedtoelucidatethedistributionofthefruittasteandaroma.Fruitbunches

werecollectedfrom25commercialvineyardsinOkayamaPrefecture,comprisingsix

earlyheated,nine normallyheated,and 10 unheated greenhouses,atmid-

harvestingtimeineachvineyard.Juicewassqueezedoutbyhandandusedfor

analyses.Totalsolublesolids(TSS)contentinjuicefrom3vineyardswerelower

than16°Brix,thelowestlimitforshipping.Averagecontentofglucosewaslower

inearlyheatedvinesandthatoffructosewaslowerinunheatedvinesthannormally

heatedones,althoughtherewerewidevariationsamongvines.Averagemalicacid

contentwashighestinearlyheatedvinesandbyfurtherlowestinunheatedvines.

However,nosignificantdifferencewasfoundintartaricacidcontentamongthe

vines.Concentrationsofalanineandproline,majoraminoacidsenhancingsweet-

ness,werelowerinearlyheatedvinesthaninnormallyheatedones.Inunheated

vines,averageconcentrationofprolinewashighest,althoughthatofglutamine,a

mainfactorenhancingdeliciousnessofthejuice,waslowest.Threonine,anamino

acidwhichathigherlevelsdecreasessweetness,washighestinnormallyheated

vines.Linalool,amajorMuscataromavolatilesubstance,wasdetectedatvarious

levelsdependingonthevine.Geraniol,thesecondmajorsubstanceofMuscat

aroma,wasfoundatsignificantlyhigherlevelsinearlyheatedvinesthanintheother

ones.Therelationshipsbetweenthesecompositionsandtheberryflavorwere

discussed.
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Introduction

InJapan,MuscatofAlexandriagrapeshave

beencultivatedmainlyinOkayamaPrefecture

formorethanahundredyears.Muscatgrowers,

presentlyestimatedtobeabout1500farmersin

OkayamaPrefecture,havecultivatedthevinesin

heatedandunheatedgreenhouses.Theclusters

arefamousfortheirexcellentappearanceand

delicioustaste,keepingthehighestmarketprice

amongallgrapesproducedinJapan.Mostofthe

clustersarepurchasedaspresents.Themarket-

ablestandardsaredeterminedbyberrysize,

clusterappearance,andtheleveloftotalsoluble

solidsinjuice .However,clusterappearance

andberrysizeseem tobeovervalued,ignoring

thetasteandaromasasshowninratingscoresat

competitiveexhibitions .Constituentsoffruit
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tasteandaromahavealreadybeenanalyzed,

whichrevealedthataminoacidsandmonoter-

penesarealsoimportantcomponentsaswellas

sugarsandacids .Inthisstudy,we

comparedthelevelsofsugars,acids,aminoacids,

andmonoterpenestounderstandtherangeof

savorofMuscatofAlexandriagrapeberries

producedinvariousheatedandunheatedgreen-

housesinOkayamaPrefecture.

MaterialsandMethods

MuscatofAlexandriavinesgrownin25com-

mercialgreenhouses,located atFunaho,Fu-

kutani,Ichinomiya,and Mitsu districts in

OkayamaPrefecturewereusedforthisresearch.

Six greenhouseswereheatedfrom theearly

December(earlyheating),9werefrom thelate

January(normallyheating),andtheother10

wereunheated.Vinesin23greenhouseshadbeen

grownunderaspurpruningsystemwith6to12

cordonsbutthosein2greenhouseswereundera

canepruningsystem.A vine,showingaverage

shootvigorandfruit-leafratio,wastaggedin

eachgreenhouseatveraison.Shoots,leaves,and

bunchesdevelopedinabout4to8m ofthecan-

opywereinvestigatedfortheirsizeorweight,

thougheachvineextendedtoabout22to106m.

Threeor4buncheswithaveragesizesofboth

bunchandberrywereharvestedateachharvest

time.Aftermeasuringthebunchweight,average

30berriesweresampledfromeachbunch.

1)Totalsolublesolids(TSS)andtitratableacidity

(TA)

Sampledberriesweresqueezedusingcheese-

clothtoobtainjuice.Usingthesamplejuice,TSS

andTAweremeasuredbyahandrefractometer

(ATAGO)andbytitratingthejuicewith0.1N

NaOH,respectively.TSS measurementswere

carriedoutfor10berriesofeachbunch.TAwere

measured3timesperbunch.

2)Sugarsandorganicacids

Twomlofthejuicesamples,mixedwith1mL

of3% pentaerythritolasaninternalstandard,

wereloadedontoacolumnofAmberliteCG-120

(H )ion-exchangeresin.Thecolumnwaseluted

with50mlofwatertoreleasesugarsandacids.A

2mlaliquotwasfreeze-dried,theresiduewas

re-suspendedin0.5mlofpyridine,andsilylated

with0.25mlofhexamethyldisilizaneand0.25ml

oftrimethylchlorosilaneat60°Cfor2hours.One

μlaliquotwasinjectedintoaGC(SHIMADZU

GC-14A)equippedwithFID.Thedetermination

wasreplicated3timesforeachbunch.

3)Aminoacids

A0.5mlaliquotofsamplejuicewasaddedto1

mlofwaterand0.5mlof40% TCA,thenstirred.

Afterstandingat5°Cfor1hourormore,the

mixturewascentrifugedat7,000rpmat4℃ for

20minutes.Thesupernatantwaswashedwith2

mlofdiethylether3timestoremoveexcessTCA.

Afterremovingthediethyletherfromthemixture

invacuo,thesamplesolutionwasfilteredbya

celluloseacetatemembranefilter(φ0.45μm),

thenappliedtoanautomatedaminoacidanal-

yzer(JEOL JLC-300).Thedeterminationwas

replicated3timesforeachbunch.

4)Monoterpenes

A50mlsampleofjuicewascentrifugedat7,000

rpmfor20minutes.Thesupernatantwaspoured

intoaseparationfunneltogetherwith10μlof2-

octanol(aninternalstandard)and50mlofdich-

loromethane.Monoterpeneswereextractedby

shaking,thencentrifugedagain.Thesupernatant

wasdehydratedwithNaSO anhydride,and

concentratedto0.3mlinvacuo.A1μlofaliquot

wasinjectedintoGC.Thedeterminationwas

carriedoutforeachbunch.

Results

Leaf-fruitratio,cropweightpercanopyarea,

andaveragefreshweightofbunchesandberries

ofeachtestvineareshowninTable1.Leaf-fruit
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ratio,croplevel,andbunchweightweresmaller

inearlyheatedvinesthanthoseinnormally

heatedandunheatedones.Thecroplevelsin

severalunheatedvinesweresoexcessivelyhigh

thattheywerehigherthan3kg/m.Theaverage

berryweightwaslargestinnormallyheated

vines,whichexceeded13gramsin4vines.

LevelsofTSS,TA,andsugarandacidfrac-

tionsinberryjuicesareshowninTable2.Aver-

ageTSScontentwaslowerinearlyheatedvines

andhigherinunheatedvines.InthevinesofNo.

5,14and23,theTSScontentdidnotreach16゚

Brix untiltheberriesbecameoverripe.The

fructoseleveltendedtobelowerinunheated

vinesthanearlyandnormallyheatedones,onthe

otherhandtheglucoselevelwaslowerinearly

heatedvines.Thelow TSSinthethreevines,

mentionedabove,wasasaresultoflowerlevels

ofbothsugarfractions.TAcontentsweresignifi-
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Table1 CroplevelsandfruitsizeofMuscatofAlexandriagrapeproducedin25commercialvineyardsinOkayama

No.of

vineyard

Heated or

unheated

Leaf/fruit

(m/kg)

Fruit/canopy

(kg/m)

Avg.weight(g)

Bunch Berry

1 Earlyheated 1.01 1.40 430±15 12.1±0.4

2 0.69 2.23 547±15 11.9±0.1

3 0.63 1.61 520±16 12.9±0.2

4 0.71 1.72 473±20 10.8±0.5

5 0.46 2.32 610±22 12.0±0.4

6 0.57 1.92 528±13 11.6±0.1

Avg. 0.68 1.87b 518.0b 11.90

7 Normallyheated 0.78 2.01 744±13 14.3±0.3

8 0.62 2.01 579±37 11.1±0.7

9 0.64 2.51 646±17 12.5±0.1

10 0.70 2.66 788±16 13.0±0.1

11 0.52 2.91 789±27 13.2±0.4

12 2.21 547±23 10.2±0.4

13 0.99 1.91 618±11 13.7±0.2

14 1.14 1.40 760±26 11.4±0.4

15 1.43 1.29 710±17 11.6±0.1

Avg. 0.85 2.10a 686.6a 12.30

16 Unheated 1.08 2.23 608±18 10.5±0.1

17 0.66 2.10 715±14 11.0±0.1

18 0.87 2.89 735±12 10.3±0.2

19 1.03 2.01 476±18 11.4±0.2

20 0.87 2.68 574±17 11.6±0.3

21 0.58 3.10 601±19 11.2±0.3

22 0.70 2.91 858±17 13.0±0.3

23 0.63 3.13 619±17 11.5±0.7

24 0.51 3.48 707±40 12.3±0.7

25 0.49 3.61 700±29 11.8±0.5

Avg. 0.74 2.81a 669.4a 11.40

Earlyheated;vineswereheatedfromearlyDecembertoharvestbunchesinearlyandmid-May,normallyheated;vines

wereheatedfromlateorearlyFebruarytoharvestJulyandAugust.

Significancebetweenthe3meansofeachcategory,p＜0.05.
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cantlyhigherinearlyheatedvinesandlowerin

unheatedvines.Thesedifferencesweremainly

dependentonthelevelsofmalicacid.

Aminoacidcontentsinharvestedberryjuice

areshowninTable3.Argininewasthemost

abundantaminoacidinalltestvines,followedby

alanine,γ-butyricacid,proline,etc.Incompar-

ingamongtheheatingcategories,thelevelsof

arginine,alanine,glutamine,andthreoninewere

highestinnormallyheatedvines.Thelevelsofγ

-butyricacidandprolinewerehighestinunheat-

edvines,thoughthatofglutaminewaslowest.

Therewasnosignificantdifferenceinaveraged

totalamino acid contentbetween normally

heatedandunheatedvines.Incontrasttothese,

thetotalcontentofaminoacidswasmuchlower

inearlyheatedvines,especiallyintheNo.5vine,

thannormallyheatedandunheatedvines,mainly

duetolowercontentsofarginine,alanine,γ-

Table2 SugarandacidcontentsinberryjuiceofMuscatofAlexandriagrapesproducedin25commercialvineyards

inOkayama(Mean±SE)

No.of

vineyard

Heated or

unheated

TSS

(Brix)

Titratable

acidity

(g/100mL)

Fructose Glucose
Malic

acid

Tartaric

acid

(g/100mL)

1 Earlyheated 16.9±0.4 0.43±0.01 7.1±1.3 7.3±0.8 0.28±0.06 0.13±0.01

2 16.9±0.4 0.43±0.03 7.5±0.6 7.1±0.5 0.24±0.03 0.14±0.01

3 17.2±0.4 0.37±0.01 7.7±0.5 8.3±0.5 0.24±0.03 0.12±0.01

4 18.8±0.3 0.48±0.01 8.8±0.2 9.5±0.3 0.27±0.02 0.16±0.01

5 15.4±0.0 0.43±0.01

6 16.1±0.5 0.44±0.02 7.3±0.2 8.5±0.3 0.24±0.02 0.12±0.01

Avg. 16.86 0.43a 7.71 8.14 0.25a 0.13

7 Normallyheated 18.4±0.3 0.29±0.01 8.2±0.5 9.1±0.6 0.16±0.01 0.13±0.00

8 16.6±0.1 0.35±0.01 7.0±0.3 8.2±0.2 0.21±0.00 0.13±0.00

9 17.6±0.8 0.35±0.00 8.9±0.4 7.9±0.2 0.17±0.01 0.19±0.01

10 18.1±0.6 0.30±0.01 8.4±0.5 9.0±0.5 0.14±0.01 0.18±0.01

11 17.7±0.4 0.31±0.00 7.5±0.5 8.7±0.7 0.16±0.00 0.13±0.01

12 18.7±0.2 0.34±0.01 7.7±0.5 9.0±0.7 0.15±0.01 0.15±0.01

13 16.7±0.3 0.28±0.00 7.9±0.2 8.8±0.2 0.12±0.00 0.15±0.00

14 15.5±0.5 0.33±0.00 6.7±0.4 8.2±0.3 0.14±0.01 0.14±0.01

15 18.6±0.3 0.28±0.00 7.7±0.1 8.5±0.3 0.09±0.00 0.13±0.00

Avg. 17.53 0.31b 7.77 8.58 0.15b 0.15

16 Unheated 18.5±0.1 0.23±0.02 7.6±0.5 9.0±0.3 0.06±0.00 0.14±0.00

17 18.6±0.2 0.25±0.01 7.1±0.5 8.9±0.5 0.08±0.01 0.13±0.01

18 18.0±0.1 0.28±0.00 7.4±0.2 8.9±0.3 0.09±0.01 0.18±0.01

19 18.3±0.2 0.25±0.00 7.6±0.2 9.1±0.4 0.08±0.00 0.17±0.01

20 17.4±0.2 0.26±0.00 6.4±0.0 7.4±0.1 0.07±0.00 0.15±0.00

21 16.5±0.0 0.26±0.01 6.9±0.7 8.4±0.9 0.09±0.01 0.17±0.01

22 17.4±0.2 0.28±0.00 8.3±0.2 9.0±0.3 0.11±0.00 0.16±0.00

23 15.8±0.2 0.25±0.01 6.9±0.1 7.6±0.2 0.07±0.00 0.14±0.00

24 18.0±0.2 0.26±0.01 7.7±0.2 8.4±0.3 0.08±0.00 0.15±0.01

25 19.2±0.5 0.25±0.00 7.9±0.2 8.3±0.3 0.06±0.00 0.14±0.00

Avg. 17.78 0.26c 7.38 8.50 0.08c 0.15

RefertoTable1.

RefertoTable1.

34 Okamotoetal. Sci.Fac.Agr.OkayamaUniv.Vol.



butyricacid,proline,andotherminorfractions.

Levelsof3majormonoterpenes,linalool,gera-

niol,andnerol,areshowninFig.1.Widevaria-

tionsinthelevelsofeachmonoterpenewere

observedamongheatingcategories.Itcanbe

noted,however,thatthelevelsofgeranioland

nerolweresignificantlyhigherinearlyheated

vinesthannormallyheatedandunheatedvines.

Discussion

Analyticaldataonchemicalpropertiesofsoil,

sizeofvines,shoots,andbunchesinvineyards

employedforthisresearchprojecthavebeen

alreadypublished .Inthisreport,chemicalcom-

positionsofharvestedfruitaremainlyshownto

discussthevariationinfruitflavorofMuscatof

AlexandriagrapesproducedinOkayamaPrefec-

ture.

Flavorofgrapeberriesisinfluencedbymany

Table3 Aminoacidlevels(mmol/ml)inberryjuiceofMuscatofAlexandriagrapesproducedin25commercial

vineyardsinOkayama.

No.of

vineyard

Heated or

unheated
ALA ARG GABA GLN GLU ILEU LEU PRO SER THR OTHERSTOTAL

1 Earlyheated 1.3 6.5 1.4 0.59 0.46 0.08 0.20 0.81 0.34 0.34 1.1 13.8

2 1.4 10.9 1.1 1.27 0.55 0.12 0.24 0.76 0.36 0.37 1.6 18.5

3 2.9 10.6 2.7 1.68 0.88 0.12 0.27 1.52 0.57 0.59 1.7 23.0

4 1.2 7.3 1.4 0.64 0.52 0.09 0.21 0.57 0.37 0.34 1.3 13.9

5 1.1 5.8 1.3 0.46 0.39 0.08 0.16 0.50 0.32 0.31 1.0 10.5

6 1.4 7.1 1.5 0.55 0.37 0.09 0.19 0.55 0.32 0.27 1.2 13.6

Avg. 1.6b 8.0 1.6 0.87a 0.53 0.10 0.21b0.79b 0.38 0.37b 1.3c 15.6

7 Normallyheated 2.1 8.4 1.8 0.60 0.37 0.10 0.25 1.61 0.40 0.42 1.4 17.5

8 2.5 8.2 1.8 1.58 0.82 0.09 0.18 1.36 0.58 0.54 1.8 19.4

9 1.8 9.2 1.0 1.03 0.54 0.10 0.18 0.59 0.48 0.47 1.8 17.3

10 2.8 9.2 2.1 1.10 0.58 0.10 0.22 1.11 0.46 0.46 1.5 19.5

11 2.2 9.5 2.0 1.27 0.56 0.12 0.25 1.39 0.43 0.62 1.6 21.8

12 1.8 9.2 1.4 0.55 0.43 0.12 0.24 0.99 0.43 0.48 1.6 17.1

13 3.0 11.3 2.0 0.99 0.76 0.14 0.34 1.44 0.48 0.56 2.1 23.1

14 3.1 8.6 1.8 1.57 0.75 0.06 0.14 0.69 0.37 0.33 1.3 18.8

15 2.3 9.8 1.7 0.40 0.53 0.14 0.29 1.19 0.46 0.47 1.8 19.0

Avg. 2.4a 9.3 1.7 1.01a 0.59 0.11 0.23b1.15b 0.45 0.48a 1.7b 19.3

16 Unheated 1.4 5.9 1.7 0.20 0.54 0.10 0.21 1.48 0.34 0.31 1.3 13.7

17 3.4 9.0 2.6 0.58 0.80 0.16 0.35 2.55 0.64 0.50 2.5 23.3

18 1.6 8.8 1.7 0.44 0.75 0.10 0.25 1.64 0.38 0.35 2.0 18.4

19 1.6 9.4 1.7 0.33 0.58 0.13 0.28 1.71 0.39 0.36 2.0 18.6

20 1.7 10.5 1.8 0.42 0.51 0.14 0.35 2.33 0.42 0.41 2.3 21.0

21 2.0 8.2 2.7 0.33 0.37 0.12 0.29 2.03 0.40 0.36 1.9 18.9

22 2.4 9.9 2.3 0.49 0.51 0.12 0.30 2.19 0.53 0.39 2.3 21.7

23 1.9 8.7 1.6 0.37 0.53 0.10 0.26 1.87 0.38 0.30 1.7 18.0

24 2.2 8.7 2.7 0.32 0.45 0.12 0.27 1.65 0.45 0.39 2.0 19.3

25 1.3 6.6 1.6 0.28 0.38 0.11 0.27 1.68 0.35 0.29 1.7 14.2

Avg. 2.0ab 8.6 2.0 0.38b 0.54 0.12 0.28a1.91a 0.43 0.37b 2.0a 18.7

RefertoTable1.

RefertoTable1.
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factorsincludingtaste,aroma,texture,juiciness,

etc.Amongthesethemostprominentmaybethe

sweetnessandsournessofthejuice,thatare

mainlydominatedbythelevelsofsugarsandfree

acids,respectively.Inthisstudy,buncheswere

sampledwhenmorethanhalfofthemhadbeen

harvestedfromeachvine.Inmostvines,except

forthevinesNo.5,14,and23,juiceTSShad

reachedaround17°Brixorhigher,whichindi-

catesthatthebunchesinmostvineswereripen-

ingnormally.However,InthethreevinesTSS

levelsdidnotreach16°Brixevenattheoverripe

stage.Thereasonwhytheberriesintheirvines

didnotripennormallyisunclear,sinceneither

leaf-fruitrationorcroploadperunitcanopyarea

wereabnormal.Itisaseriousproblemthatsuch

substandardbunchesareshippedcommercially.

Considerabledifferencesarefoundinthelevels

offructoseandglucose,themajorsugarconstitu-

entsingrapeberries.Thelowfructoselevelsin

berriesofmostunheatedvinesmaybearesultof

highcroploadlevelsorlowleaf/fruitratiosas

observedinNo.18,20,21,23,24,and25vines.

Klieweretal. carriedoutavastscaleof

researchoncroplevelsofgrapevinesaffecting

fruitgrowthandquality.Theyconcludedthat

leaf-fruitrationeededtoproducehighquality

berriesfellintherangebetween0.8-1.2m/kgin

mostgrapecultivars.ForMuscatofAlexandria

grapes,leaf-fruitratiosof0.8-0.9m/kgandfruit-

canopy area ratiosofaround 2.1kg/m are

recommended .Valuesofleaf-fruitratioand

fruit-canopyarearatio,obtainedinthisstudy,

aremostlyinsufficientandexcessive,respective-

Fig.1 MonoterpenelevelsinberryjuiceofMuscatofAlexandriagrapesproducedin25commercialvineyardsin

Okayama.VineyardsNo.1-6areearlyheated,No.7-15normallyheated,andNo.16-25unheated.Vertical

barsrepresentSE.Meansofeachmonoterpenelevelwerecomparedamong3vineyardcategoriesbyDMRT

atp＜0.05.
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ly.Berriescontaininglowlevelsoffructosemust

haveablandtastebecausesweetnessoffructose

ishigherthanthatofglucose.

Itishighlyinterestingthatsignificantlyhigh

levelsofmalicacidweredetectedinberriesfrom

earlyheatedvinesincontrasttothelowlevelsin

thosefromunheatedones.Malicacidismetabol-

izedasarespiratorysubstrateduringfruitmatu-

rationandtherateislargelydependentontem-

peratureconditions.FruitripensduringApril

andMayinearlyheatedvinesandduringAugust

andSeptemberinunheatedones.Furthermore,

earlyheatedbunchesareapttobeshippedearly

forobtaininghighmarketprices.Thedifferent

levelsinmalicacidfoundbetweenheatingcate-

gorieswillprobablyhaveasignificanteffecton

juicesournessofMuscatofAlexandriagrapes.

Aminoacidsinfruitjuiceinfluencethetastein

acomplicatedmanner.Itisgenerallyknownthat

alanineandprolineincreasethesweetnessofthe

fruittaste,glutamineandglutamicaciddeepen

thedelicioustaste,andargininegivesthebitter

taste.However,Jiaetal.,whotestedtheeffects

ofaminoacidconcentrationsonthetasteof

peachjuice,reportedthatarginine,asparagine,

andserineincreasethesweetnessofthejuice,but

theyincreasebitternessatveryhighconcentra-

tionsunderhighN applications.Hiranoetal.

reportedthatarginine,histidine,leucine,valine,

phenylalanine,andisoleucinereducethesourness

and/orincreasethesweetnessofMuscatof

Alexandriaberryjuice,thoughtheytastebitter

ineachwatersolution.Theyalsonotedthat

threoninereducesthesweetnessofthejuiceata

concentrationhigherthan500nmol/mL.Inthis

studythelow concentrationsofalanineand

prolineinmostearlyheatedvinesmaymake

theirtasteunsavory,aswellasthehigherlevelof

malicacidcomparedtothoseinnormallyheated

andunheatedones.Berriesinmostnormally

heatedvinescontainedhighlevelsofalanineand

glutamine,whichimprovesthetaste.However,

someofthevines,No.8,11,and13,contained

threonineathigherthan0.5mmol/mL,which

mayreducethesweetnessasnotedbyHiranoet

al..Ontheotherhand,unheatedvinescontained

a high levelofproline butlow levels of

glutamine.Thesefacts,addedtothelowlevelsof

malicacid,resultin a sweetbutflattaste

comparedtothosefromnormallyheatedones.

Aminoacidlevelsinfruitsusuallycoincide

withN fertilizerapplicationlevel .How-

ever,there was no significant relationship

betweenjuiceaminoacidlevelsandsoilNlevels.

Forexamples,aminoacidlevelwassignificantly

lowerinearlyheatedvinesthantheothervines,

thoughbothHNO-andNHOH-Nlevelsinsoil

weremuchhigherinearlyheatedvineyards .

Furthermore,shootdevelopmentbymeansof

shootlength,leafsize,andlateralshootsize,

weresignificantlysmallerthantheothervines.

From theseresults,itissuggestedthatthelow

concentrationsofaminoacidsinearlyheated

vinesmaybeduetothevinephysiologysuchas

inactiveNabsorptionbyrootsand/ortransloca-

tionofnitrogenouscompoundsintoshootsand

bunches.

Aromaticsubstancesevolvedfromberriesand

juicesarehighlyattractivefactorsinMuscatof

Alexandriagrapes .However,Hiranoet

al.reportedthatlinalool,givingfloralsmell,

extractedfromMuscatofAlexandriaberryjuice

increasedrapidlyfrom 30daysafterveraison

untillateSeptember,thendecreased.Further-

more,in ourpreviouswork,wenoted that

linalool,geraniol,andnerolevolvingfrom the

berriesincreaseduntil2daysaftersampling,

thendecreasedrapidly .Thesefactssuggest

thatmonoterpenelevelsingrapeberriesare

criticallyunstableattheripeningstage,which

maybethemainreasonforthewidevariationsof

linaloollevelsinourcurrentstudy.However,itis

mostinterestingthathigherlevelsofgeraniol

andnerolwereanalyzedinmostearlyheated

vinesthaninmostoftheothervines.Thesefacts

alsosuggestthespecificorabnormalphysiology
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inearlyheatedvinesorberries,though the

mechanismsproducingsuchbigdifferencesare

unknown.Geraniolandnerolgivearosyand

lightfloralsmell,respectively.Berriesharvested

from earlyheatedvinesarethoughttohavea

somewhatstrong smellwith a rosy aroma

comparedtothosefrom normallyheatedand

unheatedvines.Thesignificanceofhighlinalool

levelsdetectedfromberriesofNo.16,19,and13

vinesinrelationtohumanperceptionmustbe

investigated.
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岡山産のマスカット・オブ・アレキサンドリア果実に含まれる
糖，酸，アミノ酸，モノテルペン含量のばらつき

岡本 五郎・廖 康・伏見 拓也・平野 健

（応用植物機能学講座)

岡山県で生産されるマスカット・オブ・アレキサンドリア果実の味のばらつきを検討するために，ガラス

室またはビニールハウス25園（早期加温６園，普通加温９園，無加温10園）で収穫された果房について，果

汁に含まれる糖，酸，アミノ酸，モノテルペン含量を分析した．各樹の収穫盛期に果実をサンプリングした

が，各作型の１園ずつでは可溶性固形物含量（TSS）が最低基準の16°付近に達していなかった．これらを除

くと，早期加温樹ではグルコース含量が特に低いものがあり，無加温樹ではフラクトース濃度が低い傾向で

あった．リンゴ酸濃度は早期加温樹で高く，無加温樹で低かったが，酒石酸濃度には作型や樹による差が少

なかった．アミノ酸濃度には樹による差が大きかったが，早期加温樹では全アミノ酸，アラニン，γ-アミノ

酪酸，プロリンが他の作型よりも低い傾向であった．また，無加温樹ではプロリンは他の作型の樹よりも高

い樹が多かったが，グルタミンは著しく低かった．モノテルペンの内，マスカット香の主成分であるリナロ

ール含量は，樹による差が非常に大きかったが，第２主要成分であるゲラニオールは早期加温樹で高かった．

これらの果汁成分の相違が果実の味に及ぼす影響について考察した．
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