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Changesin Composition ofVolatile Compounds  
inHigh一PressureTreated Peach  

Hidenobu Sumitani，Sachiko Suekane，  

Aya Nakatani and Kiyoaki Tatsuka 

The headspace volatile components of highpressure treated（400MPa，20℃，10min）  

White peach（PnLmLS PersIca L．cv．Shimizu）were analyzed by capillary gas chromato－  

graphy－maSS SpeCtrOmetry（GC－MS）and comparedwithheadspace volatiles ofripe  

intact peach，CruShed peach，and heat－treated peach．To examine the navor quality，  

the high pressure treated peaches packedin pouches were stored at25and40℃for  

Vari0us匹riods and analyzed by GC－MS．The enzymicalformation ofbenzaldehyde，C6  

aldehydes，and alcohoIs by disruption of the fmit tissues was observedin the high  

pressure treated fruit and cruShed fruit．TheinfLuence of high－preSSure treatment for  

β－glucosidase activity related to formation of glycosidically bound volatiles was  

examined．It was considered thatincrease of benzaldehydein highpressure treated  

fruit during storage was caused byβ－glucosidase stillremaining after high－preSSure  

treatment．  

Key words：volatile compounds，peaCh，high pressure treatment，Capillary GC－MS，  

dynamic headspace sampling  

1NTRODUCTlON   

Several investigations of peach aroma 

have been reported．Lim and Romani  

（1964）reported that volatile constituents  

increascdwiththe maturation of peaches  

and nectarines．Do et al．（1969）studied  

peaches at different stages of maturity  

and found that the concentrations of  

ma50r VOlatilesincreasedwithmaturation．  

Spencer et al．（1978）studied the rela－  

tionship between sensory characteristics  

and relative concentration of the volatile  

COmpOunds of fresh peaches and canned  

peaches and concluded the T－1actone  

contributed the‘peachy”background  

While thelower－boiling compounds con－  

tributed fruity and floralnotes．Jennings  

and Sevenants（1964）and Sevenants  

andおnnings（1966）reportedthatlactones，  

particularly∂－1actones，have beenimpli－  

Catedin peach aroma．Horvat et al．  

（1990）reported the majorvolatiles from  

two peach cultivars at different maturity  

Stage．Horvat and Chapman（1990）found  

that benzaldehyde，1inal00l，and the C．。  

Iactonesincreasedin the finalperiod of  

peach maturation，Whilethe C6aldehydes  
decreased．Robertson er al．（1990a，b）  

reported that five compounds contributing  

to typicalpeacharOma Were Significantly  

higherin white fresh thanin yellow  

血盟hpeach and that the volatiles辟neral1y  

江 本論文はノ．4grfc，凡odC如〝L Vol．42，No．3掲載論文を転載したものである．   
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decreased duringcold storage．Mookherjee  

etal．（1988）found alarge differencein  

aroma between a living peach and a 

picked peach．Narain etal．（1990）used  

dynamic headspace method，CryOfocusing  

technique，and high－reSOlution GC for  

the determination of peach volatiles  

from apromising cultivar under develop－  

ment．Chapman et al．（1991）reported  

that the major volatiles appear・tO be  

usefulindices for determining maturity．  

In recent years，the determination of  

flavor precursors andintermediates，  

especially glycosidesin various fruits，  

became the target of flavor studies．  

Free and glycosidically bound volatiles  

from the peach were identified by Ho et 

al．（1990）and Kra皿mer etal．（1991）．   

When the first high pressure treated  

fruitpr∝1ucts reachedtheJapanese market，  

Horie etal．（1991）studied the quality  

Of strawberry ja皿prepared by highhy－  

drostatic pressure and Watanabe et al．  

（1991）reported on the volatiles ofstraw－  

berry jam treated by high hydrostatic  

preSSure．   

The purpose ofthis studyis to obtain  

basicinfomation about the navor quality  

of high pressure treated peach in compa 

risonwith that ofripeintact，CruShed，  

and heattreated peaches．  

CIT TEST WAKO）were obtained from  

Wako Pure ChemicalIndustries Ltd．  

（Osaka，Japan）．High－purity nitorgen  

（grade ZERO－U．99．999％pure）and  

highーpuritysynthetic air（grade ZERO－U）  

in a bomb obtained from Sumitomo  

SeikaChemicalsCo．．Ltd．（Osaka，Japan）  

were used in the dynamic headspace 

collection．Emulsin（almondβ－ducosidase，  

EC3．2．1．21）was purchased from Tokyo  

KaseiKogyo Co．Ltd．（Tokyo，Japan）．  

Amygdalin was obtained from Sigma  

ChemicalCo．（St．Louis，MO）．Tenax  

TA（60－80mesh）was obtained from  
GL Science Co．Ltd．（Tokyo，Japan）．  

Authentic standard flavor compounds 

Were purChased from commercialsources．  

Flexible multilayer pouches（Lrominside，  

polypropylene，aluminum，and polyethylene  

terephthalate；10cmX16cm）were obtained  

from Toyo Seikan Co．Ltd．（Tokyo，  

ねpan）．  

Sample Preparation   

The intact ripe peach fruit was washed 

withdistilled water，the stonewas rernoved  

and discarded，and the fruit with skin  

WaS Cutin quarters．The weight of a  

quarter WaSin a range of45－55g．The  

Samples were prepared by three different  

methods．Crushed peach（C－peaCh）：a  

quarter of the peach was homogenized  

ina Waring blender forlOs，and then  

it wasleft forlh．High pr・eSSure treated  

peach（P－peaCh）：a quarter of the peach  

WaS paCkedin a pouch under vacuum．  

The packed pouch was pressurized by a  

pressure generator（Type MFP－7000，  

MitsubishトHeavyIndustries，Hiroshima，  

Japan）．The operation condition was as  

follows：The hydrostatic pressure reached  

to400MPa within1min and was held   

EXPERLMENTAL PROCEDURES  

Materials and Reagents   

White peach（PrumLS Persica L．cv．  

Shimizu）were obtained from thelocal  

market．Intactripe fruits were selected  

for the experiments．High－quality water  

was generated with a water purification 

system（Elgastat UHQ；Elga Ltd．，Lane  

End，UX．）．SodiumSulfate（specialgrade）  

and aducose determinadon kit（GLUCOSE  



79  

forlOmin．The temrcrature ofdlepreSSure  

vesselrose from 20 to 28℃ within 3  

min and then gradually dr・Opped to22  

℃．H飽t－treated匹aCh（H一匹aCh）：aquaner  

of the peach was packed in a pouch 

under vacuum．The packed peach was  

heat－treatedin a boiling water bath for  

30min and then rapidly cooledin a  

water bath．  

In order toinvestigate the changesin  

compositions of the volatile constituents  

during storage．one sample each of P－  

peaches and H－peaChes was analyzed  

immediately，and remaining samples  

were placedin storage at25and40℃．  

The samples were removed atl，2，4，6  

and8weeks for analysis．  

the volatiles were trapped by Tenax TA  

COlumn，10FLL ofβ－phenylethylacetate  

in methanoIsolution（1mg／mL）was  
dir・eCtlyinjectedinto the Tenax TA  

COlumn asinternalstandard．During  

trapping，the sample was stirredwith a  

magnetic stirrer．ALter co11ection of the  

VOlatiles，the Tenax column was purged  

With a stream of high－purity nitrogen  

（50mL／min for・30min）to remove water  

and methanol．   

2，β〟乃α肌fc肋αd坤αCg Sα〝ヱ〆f刀gげの‡  

）ntact RtL）e Peach SamP／c．Intact ripe  

peaches（nine pieces，tOtalweightl．86  

kg）were placedin a6－L Pyrex glass  

Chamber．The high－purityair that was  

passed through the Tenax TA column  

（same as above）wasledinto the chamber・  

Via Teflon tube and passed over the  

PeaChes and out of the chamber through  

a Tenax TA trapping column（same as  

above）at a now rate ofca．100mL／min．  

Gas flow was stopped at6L．The re－  

maining procedures were the same as  

described above．  

Dynamic Headspace SampIing  

J，βy柁α〝ヱfcガgαd坤αCg5α打Z〆わ王gロ／  

Treated Peach．The peach sample was  

taken out of the pouch and then homo－  

genizedin a Waring blender forlmin  

aLter adding an equivalent weight of  

saturaterd sodium sulfate solution to the  

sample weight in order to prevent the 

foaming（Jdsephson et al．，1985）．The  

homogenate was pouredinto a500－mL  

Pyrex glass bottle（9－Cm high x8－Cm  

i．d．）with a magnetic stirring bar．The  

bottle was sealedwith a glass capwith  

a gasinlet and outlet．High－purity ni－  

trogen，paSSed through a Tenax TA  

column（9－Cmlength x O．5－Cmi．d．．  

0．50g）to eliminateimpurities，WaSled  

into the tDttOm Ofthe tnttle via a Tenon  

tube，paSSed over the homogenate．and  

removed through a Tenax TA trapping  

column（same as above）at a now rate  

of ca．100mL／min．The volume of gas  

passed through the outlet was measured，  

and gas丑ow was stopped at3L．Before  

Gas Chromatography－Mass Spectrometry  

（GC－MS）   

A GC－MSQPlOOO system（Shimadzu，  

Kyoto，Japan）equippedwith a60－m X  

O．25－mm（i．d．）DB－Wax column（J＆W  

Scientific）was employed．The column  

temperature was programmed from 40 C 

（5minisothermal）to200℃at3℃／min  

and then held at the upperlimit．The  

helium carrier・gas was used at a now  

velocity of29cm／s．Theinjector and  

ion source were maintained at260 and  

250℃，reSpeCtively．Theinjection splitter  

SPL－G9（Shimadzu）was used at a split  

ratio ofl：20．In allcasses，the outlet  

Of the column was directly coupled to   
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the ion source of the quadrupole mass 

SpeCtrOmeter．In the electron－impact  

mode（EI），the mass spectrometer was  

scanned from mh20to300in2－Sinter－  

Vals．Theinstrument was operated at  

anionizadon voltage of70eV．The methods  

of thermal desorption of volatiles from a 

Tenax TA andintroduction to GC－MS  

Were Same aS those previously described  

（Tatsuka et al．1990）．Identification of  

COmpOunds was based on computer  

matching of mass spectra and coincidence 

for MS pattern of authentic compounds  

as well as coincidence for Kovats retention 

indices（Kovats，1965）．   

Concentrations were calculated from  

totalionintensity ofindjvidualcomponents  

andinternalstandard（IS）without a  
response factor correction by using a  

data processor GC－MS PAC2000S（Shi－  

madzu）．Concentration was calculated  

asfollows：concentration（ng％forsample  

weight）＝tOtalionintensity of peak x  

weight ofIS（ng）×1（氾／totalionintensity  

ofIS／weight ofsample（g）．  

5．2）and20FLLof2．54mg／mLamygdalin  

aqueous solution were mixed in a test 

tube（15－Cmlong，1．5－Cmi．d．）．Sixteen  

test tubes with the mixed solution nrere 

placedinanice bath．Thirtymicroliters  

Of pressurized enzyme solution was added  

to eight test tubes，and30FLL of non－  

pressurized enzyme solution was added  

into the other eight test tubes．Then，  

the16test tubes were transferred to a  

shaking bath（160strokes／min）at37℃  

andincubated．One of the test tubes of  

bththepressuri2ed andthenonpressurized  

reaction solutions was removed from the  

bath at5，10，20，30，40，50，60，and  

70min andimmediatelyimrnersedin a  

boi］ing water bathfor5min toinactivate  

the enzyme．After the solutions had  

COOled to the room temperature，the  

glucose produced from amygdalin by the  

enzymic reaction was determined by the  

COlorimetric mutarotase－glucose oxidase－  

peroxide method（Miwa et al．，1972）．  

A glucose Cn Wako kit was used as the  

reagents for the determination．  

Assay for Emu］sin  

l．P柁j地相′細川／ど乃Zy椚g∫βJ〟′′の！！〝助  

α乃♂抑f抽0〟′ 〃fgカータrg5S〟rg r柁βJ〝王g乃′．  

The activity of emulsin was determined  
by皿Onitoringthe duco父amOuntpr∝1uced  

by the decomposition of amygdalin．An  

enzyme solution was prepared with a  

O．05％emulsinin O．05M citrate buffer  

（pH5．2）．The enzyme SOlution was filled  

upin two2TTnL polyethylene tubeswith  

SCreW－CapS．The one was pressurized at  

a hydrostatic pressure of400MPa at20  

℃ forlOmin，and the other was non－  

pressurized．   

2．〃g〃ぶ‡‘rg〝‡g乃Jo／g〃Zy∽g Aぶぶαタ．  

Citrate buffer（150fLL，0．05M）（pH  

RESULTS AND DISCUSSION   

The volatile constituents of peach  

were isolated by the dynamic headspace 

Sampling methods and analy2ed byGCrMS．  

The identification was considered tentative 

when it was based on mainiy matching 

an unknown mass spectrumwith a spec－  

trumin the EPA／NIH（1983）or the  
Wiley／NBS（1989）collection．Compound  

identification was achieved by comparison  

of the Kovats index and mass spectral 

data with those of authentic reference  

COmpOunds．Quantification of the volatile  

COnStituents was based onβ－phenylethyl  

acetate asinternalstandard．   

Fig．lshows totalion chromatogr・amS   
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（1）Ripe  

（Z）Crush  

0   10  20  30  40  50  60  70  

Retention time （min〉  

Fig．l．Totalion chromatograms of headspace volatiles：（1）ripe peach，（2）  

crushed peach，（3）highpressure treated peach，and（4）heat－treated peach．  

fbaks：（a）methylacetate；（b）ethylacetate；（c）pentanal；（d）isobutylacetate；  

（e）hexanal；（f）（E）r2－hexenal；（g）hexylacetate；（h）（Z）－3－hexenylacetate；  

（i）（E）－2－hexenylacetate；（j）1－hexanol；（k）methyloctanoate；（1）nonanal；  

（m）（E）－2－hexenol；（n）ethyloctanOate；（0）benzaldehyde；（p）linal001；（IS：  

internalstandard）β－phenylethylacetate；（q）T－decalactone．  

ofheadspacevdatile compoundsin‡治aChes  

Obtainedimmediately after various treat－  

ment，and Tablelshows volatile com－  

poundsidentifiedin theripe peach and  

treated peaches by dynamic headspace  

sa皿pring／GC－MS．Because of differences  

in the headspace sampling method between 

the ripe peachand other treated peaches，  

quantification data of the ripe peach  

could not be directly compared to the  

Others．However，from the headspace  

experiTnentS fortheripe peach，Weknew  

the characteristic constituents of the  

volatiles．Itis consideredthat the volatiles  

were directly related to organoleptic  

Characters oftheripe peach．  

Aldehydes and AIcohots   

Various alchoIs and aldehydes were  

identifiedin C－peaCh，P－peaCh，and  

H－peaCh，but few were foundin the  

ripe peach．Though most of the alco－  

hoIs andaldehydes were foundin small  

amounts，great amOuntS Ofl－hexanol  

（1523．7ng％），（E）－2－hexenol（453．9  

ng％），hexanal（3086．5ng％），and（E）－  

2－hexenal（3491．8ng％）were foundin  

the C一匹aCh．These alcohoIs andaldehydes  

are foundin smaller amountsin the  

P－peaCh thanin the C－peaCh．These  

compounds were not detected in the 

ripe peach．（E）－2－Hexenaland（Z）－3－  

hexenoIwere not detectedin theH－fX！aCh．   
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Tab）el．Volatile CompoundsIdentifiedin Peach byDynamic Headspace Sampling／GCiMS．  

concentrations（ng％）  

volatiles  ripe  cruShed high－preSSur・e heat  
Aldehydes  

O．6  

0．5  
Ketones   
＋ふ   

3．2  

0．5  

0．5  

0．8  
AIcohoIs   
l．3   
0．7  

0．5  

0．6  
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5
8
6
0
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一
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一
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一
5
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．
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9
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J
2
6
5
 
 

＋
一
2
．
一
5
．
4
．
1
．
一
5
．
 
 
 
 
 
 
6
 
 
 
0
 
1
 
5
 
 
 
0
 
 
 
4
 
2
 
 

2
 

912  2－methylbutana1  
978  pentana1  

1081 hexana1  

1183  heptana1  
1219 （g）－2－hexerld  

1289  0Ctana1  
1394  nonaれ山  
1466  hrhral  
1530  benzaldehyde   

900  2－butanorle  
978 2－pentanOneand／or3－pentanOne  
1206 （4－methyl－2－heptanone）J  
1286  3－hydroxy－2－butanone”  

1326 （2－methyl－3－OCtanOne）L  
1339  6－methyl－5－hepten－2－One  
1518  3一口Onen－2－One  
1660 1－phenylethanone  
18洪  くdibydoro－α（orβ）－ionone）J  
1956  β－ionone   

lO93  2－methyl－1－prOpanO1  
1110  3一匹ntanOl∬  
1149 1－butanol  

l164  トpenten－3－01  
1206  3－methyl－1一山tanol  
1256 1－pentanOl  
1361 1－hexanol  
1389 （Z）－3－hexenol  
1411 （g）－2－hexeno1  
1469  6－methyl－5－heptcn－2－01  
1494  2－ethylhexano1  
1557 1inalool  
1632 （α（orβ）一ionol）′  
1671 1－nOnanOl方  

1705  α－terpineol  
1932 （β－phenylethanOl）‡   

829  methylacetate  
890  ethylacetate  
968  propy】acetate  
978  methylI2－butyrate  
lO13  2－methyl－1－prOpylacetate  
lO5l ethy12－methylbutyrate  
lO72 1トbutylacetate  

l123  3－methyト1－butylacetate  
l164  ethylcrotonate  
l176  pentylacetate  
l187  methylhexanoaten  
1238  ethylhexanOate”  
1256  3－methyト2－butenylacetate  
1275  hexylacetate  
1291 methylheptanoaten  
1309 （（E）－3－hexenylacetate），  
1320 （Z）－3－hexenylacetate  

1558．3  

107．1  

（114．5）虎  

26．6  
：氾0．1   

10．6  
132．0  

314．4  

15．3  
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16．5   
37．5   
21．1  

98．0   
10．0  

7．2   

9．9   
13．4  
239．7   
24．2  

11．8  
189．4  

1005．1  
319．4  

46．4  26．1   
35．3  35．9   
38．9  25．7  

（70．7）所  （45．3）【   
40．8  33．6  

1523．7  13．5   
65．8  12．8  
453．9  10．3   
31．0  15．0  
15．3  18．8  
174．6  336、9  

＝
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一
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10271．4ム 16鑓5．7さ  

（113．4）椚  

66．1  81．0  
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（84．4）椚 （109．9）れ  
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25．7  12．0  
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Tab［el．（Continued）  

COnCentrations（ng％）  

VOlatiles  ripe  cruShed high－preSSure heat  

1337 （E）－2－hexenylacetate  
1337  ethylheptanoate’！  

1377  heptylacetate  
1392  methyloctanoaLe  
1434 （methyl（Z）－4－OCtenOate）J  
1466  ethyloctanoate  
1466 （E）－3－hexenylbutyrate  
1480  0Ctylacetate汀  

1632  mcthylbenzoate  
1635 （methyl（Z）－4－decenoate）n・1  
1665 （（Z）－3－hexenylhexanOate）n・t  

1738  benzylacetate  
1837  β－phenylethylacetatetS   

1708  r－hexalactone  
1817 （r－hexakctone）′  
1934  r－OCtdactone  

2158  T－decalactone  
2210  ∂－decalactone  

940  benzane¢  
1（X）O decaneロ  
1022  chlorofom  
lO40  toluene♂  
1100  undecanee  
l125  ethylbenzaned  
l134  ♪－Xylened  
l141 IチトXylened  
l183  0－ⅩyleneC  
l198 1imonene  
1200  dodecane  
1226  4－ethyltoluene  
1246 1，3，5－tri皿ethylbenzeneG  
1234 （2－pentylfuran）′  
1258 （bicyclo［4．2．0］octa－1．3，5－triene）′  
1265  2－ethyltoluene  

1280 1，2，4－trimethylbenzened  
1300  tridecane  
1300 1，4－diethylbenzene  
1337 1．2，3．trimethylbenzene丘  
1400  tetradecane  
1500  f妃ntadecane  
1700  heptadecane  
1751 naphthalene  
1927  2，6－di－Ler（－butyl－P－CreSO1   

1183  pyridine  
1446  P－dichlorobenzene  
1459  acetic acid  
2015  phenol  

（1．2）椚  258．3  211．6  54．4  
（1．2）椚  

0．4  11．1  
77．7  

4．0  
16．2  16．g  

O．7  
0．2  

0．3  
11．5  
0．3  

2
3
 
 

一
一
L
一
3
．
一
一
 
 

2
 
 

13．4  
＊■  

11．7  
＊＊  

9．5  
＊＊  

bctones   
3．5  82．0  71．3  

10．5  6．2   
0．6  ：姥．2  11．1  
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（89．0）川 （114．5）椚  

1，3  20．7  33．0  31．3   
0．4  26．0  37．2  28．9  

9．9  9．6  18．1  

IS＝intemalstandard．dArtifacts from Tenax TA（MacLeod et al．1986）．轟Overlapped  
‡治ak；ethylacetate（majorconstituent），2－butanone and2－methylbutanal（minorconstituents）．  
iImpurityininternalstandardin parentheses．■Totalamount of overlapped peaksin  
parentheses．’Previouslyidentifiedin nectarine（Takeoka etal．，1988；Engeletal．，1988）．  
XKovatsindex（Kovats，1965）．LTentativeidentification（in parentheses）．   
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ThesealcohoIsandaldehydeswereprduced  

by the enzyme－induced oxidation of  

unsaturated fatty acid（mainlylinoleic  

acid andlinolenic acid）．Horvat et al．  

（1990）reported that six compounds，  

such as hexanal，（E）－2－hexenal，benzaト  

dehyde，linalool，Cl。T－1actone，and Cl。  

∂－1actone，are major contributors to  

theripe peach aroma．However，it may  

be considered that the two compounds，  

hexanaland（E）－2－hexenal，are nOt  

Originalaroma constituents but enzyme－  

induced compounds produced during  

Sarnple preparations．Large amounts of  

pentanal，nOnanal，andl－pentanOIwere  

foundin the H－peaCh，butthe mechanism  

ofthe fomationis unclear．  

TabJe2．Concentration Changes of鮎nzal－  

dehydein HighPressureTreatedandHeat－  
Treated Peachesin Storage at25and40  
℃，Respectively．  

COnCentratjon（ng％）  

highpressuTetreated heat treated  

weeks  25℃  40℃  25℃  40℃  
0   2305．5 2385．5  

1  41675．313478．0  

2  25366．5 27827，8  

4  21215，518820．5  

6  17523．313786．5  

8  12339，0 8716．7  

126．1 126．1  

160．5   63．4  

177．8 193．8  

57．7  53．5  

62．8 106．1  

44．4  32．5  

prunaSin was detectedin the爪esh of P．  

♪e7T；ca L．as a cyanOgenic glycoside；  

amygdalin was not detectedinit（Mizutani  

etal．，1979）．Alarge differencein con－  

Centration of benzaldehyde was found  

between C－peaChes（495．Ong％）and  

P－peaChes（2305．5ng％）．Itis reasonable  

to consider that benzaldehyde may be  

enzymically released from prunaSin by  

disruption of fruit tissue during the  

pressurizing．The temperature came up  

from20℃to28℃by pressurizing for3  

min．The temperaturerise may contribute  

to the acceleration of the enzymic reac－  

tions．In order to survey the effect of  

high－preSSure treatmentS for the enzyme  

activity of emulsin，the activities of  

pressurized and nonpressurized emulsins  

Were aSSayed by measuring the amount  

Of glucoseliberated from amygdalin．  

Fig．2shows the relationship between  

incubation timeand glucose amount re－  

leased from amygdalin by the pressurized 

andnonpressudzed emulsins．Thelit光ra也on  

Of glucose from amygdalin by the pres－  

Surizedemulsinindicates thatthe activity  

Of the enzyrne sti11remains after the  

high－preSSure treatment（400MPa，20  

℃，10min）．It may be considered that   

Benzaldehyde   

The changes in the concentration of 

benzaldehyde placedin storage at25  

and40℃are shownin Tab］e2．A pro－  

nouncedincreasein concentration of  

benzaldehyde was otx；ervedinP－peaChes．  

TheconcentrationsOfbenzaldehyde ranged  

from2305．5ng％to amaximum of41675．3  

ng％afterlweek a．t25℃ and27827．8  

ng％after2weeks at40℃．and then  

訂adual1ydecreased．SpoilageinP－peaChes  

and H－peaChes by microorganisms was  

not observed during the experiments．  

Itis well－known that benzaldehyde  

arises from cyanogenic glycoside，amyg－  

dalin，and pmnasin，the typicalconsti－  

tuentsofmanyPnLnuSSpeCies．Amygdalin  

consists of two molecules of glucose and 

One mOlecule of mandelonitrile．PrunaSin  

COnSists of one molecule each of glucose  

and mandelonitrile．They yield t光nZaト  

dehyde，hydrogen cyanide，and glucose  

by the action ofβ－glucosidaseand man－  

delonitrilelyase（Cheetham，1992）．Only  
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0  10  20  30   40  50  60  70  

lncubation tile（1in）   

Fig．2．Liberation of glucose from amygdalin by pressurized（400MPa，  

20℃，10min）emulsin and nonpressurized emu】sin．  

the increase to the maximum amount of 

benzaldehyde shownin TabIe2depends  

upon the enzyme activity remaining．  

The gradual decreasing of benzaldehyde 

from maximum points were observed in 

StOrage at25and40℃．The factors of  

the decrease of benzaldehydeis not clear．  

Anamount ofhydrogen cyanide equivalent  

to that of benzaldehyde may be produced  

h・Om prunaSin．Hydrocyanic acid produced  

by the action of emulsin on the flesh of 

the㌍aChw芯detected bycyanideelec血e  

methods after steam－generated distillation  

（Stoewsand and Anderson，1973）．A  

COnCentration ofO．69ppm of hydrocyanic  

acid was detectedin enzyme－aCted peach  

丑esh．The amount of hydrocyanic acid  

is assumed to be toxicologicallyinsignifi－  

Cant．Itis considered that the very small  

amounts of benzaldehyde detectedinthe  

H－peaChes were produced by the enzymic  

hydrolysis of prunaSin during heat pro－  

cessing（Vbldrich and Kyzlink，1992）．  

The benzaldehyde simultaneouslypr∝luced  

may contributed to theflavor qua】ity of  

P－peaChes．Althoughthe H－peaCh does  

not have the charaCteristic smellof ben－  

Zaldehyde，a faint smellwas emitted  

from the H－peaCh after emulsin action．  

Lactones  

Itis known that T－decalactone plays a  

Characterimpact compound rolein peach  

flavor．Ho et al．（1990）reported that  

T－decalactone was glycosidical1y bound  

in pineapple；however，in peach，it was  

notidentifiedin the bound fraction but  

rather foundin the free fraction．The  

amounts of T－decalactone of C－pe盆Ches  

and P－peaChes were396．7ng％and124．6  

ng％，reSpeCtively．TabIe3show豆the  

COnCentration changes of T－decalactone  

in P－peaChes for8weeks．Remarkable  

COnCentration changes of T－decalactone  

Were nOt Observedin P－peaCeS during  

StOrage．Thisisin agreementwith the  

results that T－decalactone was foundin  

the free fraction and not detectedin the   
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TabIe3．Cbncentration Changes of r－Deca－  

lactone in High Pressure Treated and 
Heal－Treated Peachesin Storage at25  
and40℃，Respectively．  

Table4．ConcenLration Changes of（Z）－3－  
HexenylAcetatein HighPressure Treated  
and Heat－Treated Peachesin Storage at  
25and40℃，Rcspectively．  

concentration（ng％）  concentration（ng％）  

highpressurctreated heat treated  high pressurc treatcd heat treated  
weeks  25℃   40℃   25℃   40℃  weeks  25℃  40℃   25℃   40℃  

0   124．6 124．6  

1   277．6  239．8  

2   215．1 136．9  

4  185．6 146．9  

6   109．2 185．0  

8  154．0  222．3  

79．1  79．1  

143，8  89．5  

178．1 205．5  

80．5 131．0  

74．0 153．2  

98．8   54．2  

0  1886．0 1886，0  

1  582．0  441．3  

2  389．9  218．5  

4  111．5  104．8  

6  29．1  33．8  

8  15．0  12．6  

502，1 502．1  

1040．7 1026．8  

1383．0 1368．0  

660．4  673．9  

562．7  514．3  

437．1 186．1  

bound fraction．Furthermore，the con－  

Centration differences between P－peaChes  

and H－peaChes were notlarge．asis  

Shownin Tab］e3．This also supports  

the責nding thatthe T－decalactoneis not  

the glycosidically bound fractionin the  

peach育uit．  

nectarines（Takeoka etal．，1988；Engel  

et al．，1988）．  

Volatiles of廿1eIntact Ripe Peach   

Mookherjee et al．（1986）reported the  

defference in composition of the aroma 

betweenliving and picked peaches．In  

this study，We attempted to compare  

the volatile compounds of ripe fruit and  

those of cruShed fruit．Mostlarge differ－  

ences were foundin the enzyme－induced  

VOlatile compounds such as C6 alcohoIs，  

C6 aldehydes，and benzaldehyde．The  

ripe fruit emitted the mild fruity peach  

aroma，but the C－peaCh has a relatively  

strong green”odor．Methyloctanoate u   

WaS Only detectedin the ripe peach，  

Which has sweet fruit odor．Mookherjee  

etal．（1988）reportedthatmethyloctanoate  

was more predominant in living peaches 

than picked peaches．This compound  

has not been foundin the volatile com－  

pounds obtained from peach（P．PeTSIca  

L．）by dynamic headspace sampling  

（Narain etal．1990）．It can be considered  

that esters mainly contributed to the  

fruity and noralnote andlactone to the  

peachy backgraund．   

Esters   

The esters detected in the peaches 

Were mainly acetates．The major esters  

foundin C－peaChes and P－peaChes were  

methylacetate，ethylacetate，hexyl  

acetate，（Z）－3ェhexenylacetate．and  

（E）－2－hexenylacetate．Table4shows  

the changesin the amount of（Z）－3－  

hexenylacetateinP－FeaChes andH－rX，aChes  

in storages at25and40℃．The concen－  

trations cleary decreasedin P－peaChes．  

but smaller changes were observed in 

H－peaChes．   

Seven esters，methylhexanoate，ethyl  

hexanoate，methylheptanoate，ethyl  

heptanoate，n－OCtylacetate，methyl  

（Z）－4－decenoate（tentativeidentified），  

and（Z）－3－hexenylhexanoate（tentative  

identified），foundin the ripe peach  

have not beenidentifiedin the white  

peach．These esters were reportedin  
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hexenylbutynte，53398－83－7；octylacetate，  

112－14－1；methylbenzoate，93－58－3；  
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69－3；bicycIo［4．2．0］octa－1，3，5－triene，  

694－87－1；2－ethyltoluene，611－14－3；1，2，  

4－trimethylbenzene，95－63－6；tridecane，  

629－50－5；1，4－diethylbenzene，105－05－5；  

1，2，3－trimethylbenzene，526－73－8；tetra－  

decane，629－59－4；pentadecane，629－62－9；  

heptadecane，629－78－7；naphthalene，91－  

20－3；2，6－di－teTl－butyl－P－CreSOl，128－37－0；  

pyridine，110－86－1；P－dichlorobenzene，  

106－46－7；acetic acid，64－19－7；Phenol，  

108－95－2．   

Registry No．Supplied by Author：   

2－Methylbutanal，96－17－3；pentanal．  

110－62－3；hexanal，66－25－1；heptanal，  

111－71－7；（E）－2－hexenal，6728－26－3；∝tanal，  

124－13－0；nonanal，124－19－6；furfural，  

98－01－1；benzaldehyde，100－52－7；2－bu－  

tanone，78－93－3；2－pentanOne，107－87－9；  

3－pentanOne，96－22－0；4－methyl－2Lhep－  

tanone．6137－鉱一0；3－hydroxy－2－butanone，  

513－86－0；2－methyl－3－OCtanOne，923－28－4；  

6－methyl－5－hepten－2－One，110－93－0；  

3－nOnen－2－One，14309－57－0；1－phenyle－  

thanone，98－86－2；dihydro－α－ionone，  

31499－72r6；dihydro－β－ionone，17283－81－7；  

β－ionone，14901m；2－rrX！thyl－1－prOpanOl，  

78－83－1；3－pentanOl，584－02－1；1－butan01，  

71－36－3；1－penten－3－01，616－25－1；3－  

methyl－1－butanol，123－51－3；1－pentanOl，  

7ト4ト0；1－hexanol，11ト27－3；（Z）－3－  

hexenol，928－96－1；（E）－2－hexenol，928－  

95－0；6－methyl－5－hepten－2－Ol，1569－60－4；  

2・づthylhexanol，104－76－7；1inal001，78－70－6；  

α－ionol、25312一別－9；β－ionol，22029－76－1；  

1－nOnanOl，143－08－8；α一terPineol，98－55－5；  

β－phenylethanol，60－12－8；methylacetate，  

79－20－9；ethylacetate，141－78－6；propyl  

acetate，109－60－4；methyln－butyrate，  

623－42－7；2－methyl－1－prOpylacetate，  

110－19－0；ethy12－methylbutyrate，7452－  

79－1；Il－butylacetate，123－86－4；3－methyl－  

1－butylacetate，123－92－2；ethylcrotonate，  

10544－63－5；pentylacetate，628－63－7；  

methylhexanOate，106－70－7；ethylhexa－  

noate，123－66－0；3Tmethyl－2－butenyl  

acetate，1191－16－8：hexylacetate，142－92－7；  

methylheptanoate，1C6－73－0；（E）－3－hexenyl  

acetate，3681－82－1；（Z）－3－hexenylacetate，  

3681－71－8；（E）－2－hexenylacetate，2497－  

18－9；ethylheptanoate，106－30－9；heptyl  

acetate，112－06－1；methyloctanoate，  

111－11－5；methyl（Z）－4－OCtenOate，21063－  

71－8；ethyloctanoate，106－32－1；（E）－3－  

⑳Abstract publishedin AdzJanCe ACS  
Abstracts，Februaryl，1994．   


