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FPD・GCDeterminationofS－Methylmethioninesulfoniuinin  
SatsumaMandarinJuice  

HidenobuSumitani．SachikoSuekane  
YasueSakaiandKiyoakiTatsuka   

S・Methylmethioninesulfonium（MMS）isaprecursorofdimethylsulfide（DMS）whichisthe  
characteristiccomponentoftheoff・flavorproducedfromSatsumamandarinjuice・This  
paperdescribesadeterminationmethodforMMSbasedonflamephotometricdetector  
（FPD）andGCmeasurementofDMSproducedbyheat－treatingSatsumamandarinjuice・  
S。diumboratebuffer（pH9．5）wasaddedtoanampulecontainingSatsumamandarinjuice－  
thentheampulewassealedbyflameandheatedinanautoclaveat120℃for15minto  
decomposeMMSinthejuiceintoDMS．Theampulewasthenputintoaheadspacevial  
containingcthylmethylsulfideasaninternalstandard・Theheadspacevialwasirnmediately  
sealedwithaplasticscrewcap・Theampulewasthenbrokeninthcvial・Theheadspacegas  

wasanalyzedbyGC．Thismcthodhashighaccuracyandagoodrecovery・   

Keywords：S－methylmethioninesulfonlum，Satsuma mandarin，dimethylsulfide．flame  
photornetricdetector．capi11arygaschromatography・   

metricdetector（FPD），Whichishigh1ysen－  

Sitivetosulfurcontairlingcompounds．The  

MMS content was calculated from the  

amount of DMS produced from MMS by  

heatdegradation．3）   

This paper describes a determination  

methodforMMSbased onFPD－GCmeas・  

urement of DMS produced by heat－  

treating Satsuma mandarin jtlicein an  
anlpuIe．   

ThejuicereamedfromSatsumamanda・  

rin was passed througha20・meSh sieve．  

DMSdissoIvedinthejuicewasremovedby  

bubblingnitroge11gaSat aflowrate of50  

ml／minforlOmin．FivemlofO．1Msodium  

borate（pH9．5，WakoPureChemicallndus－  

tries Ltd．，Osaka，Japan）was added to a  

S・hrIethylmethioninesulfonium（MMS）is  

widelydistributedinnature and hasbeen  

reportedasaconstituentofSatsumaman－  

darin，tOmatO．SWeetCOrn，greentea，milk．  

SOybean，aSparaguS and cabbage．MMS  

has prompted considerable biological and 

medicinalinterest，andis a precursor of  

dimethylsulfide（DMS），Whichisthecharac－  

teristic component of the off－flavor  

PrOduced by heating Satsuma mandarin  

juice．l・2）AdeterminationmethodforMMS  

inSatsumamandarinjuice haspreviously  

beenrepoTted，thejuicebeingdirectlysup－  

pliedtoaGCinjectionportheatedat200℃  

DMSproducedfrom MMS byheatdegra－  

dationin thein5ection port was quantita－  

tively analyzed by uslng a flame photo－  

注 本論文はAgriculturalandBiologicalChemistry，Vol．55，No．11掲載論文を転載したもので   

ある。   
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10－mlampulecontaining5・miofthejuice．  

The ampule u-as sealed by flame and 

heatedinanautocJaveat120℃for15min  

todecomposeMMSinthe5uiceintoDMS．  

The ampule、VaS then putinto a125－ml  

headspacevialcontaining20JLT ofethyl，  

methylsulfide（EMS，Fluka Chemie AG，  

Buchs．Switzerland）asaninternalstandard  

（0．5m女／mlin50％aqueousethanol）．The  

he畠dspacevialwasimmediately sealed  

with a plastic screw cap，uSing PTFE  

（poJytetrafluoroethylene）shpetOnsilicone  

rubberpacking．Careneededtobe taken  

withthepackingmaterial．IfSiliconerub・  

berpackingwithoutPTFEsheetwasused．  

theDMSandEMSvaporwasadsorbedto  

the surface of the packing．The ampule  

WaSthenbrolくeninthevialbyshakingand  

thevialwassubjectedfor15minat25℃to  
血akingat80strokes／min．Onemlofthe  

headspacegasinthevia】wasintroducedto  

A11injection port with a 5－mlgas・tight  

S）rnnge・   

Standardsamp】esofMMSwereprepar－  
ed．TenmlofO．1M sodium boratebuffbr  

（pH9．5）was added to cachlO・mlampule  

COntaining5．10．2O，30，400r50JLlofthe50  

mg／100 mlaqtleOuS SOlution of MMS－  

Chloride（Tbkyo KaseiKogyo Co．．Ltd．，  

greater than99％pure）．The procedures  

following ampule sealing by flame are  

Sa叩eaSthosedescribed fortheanalytical  

SamplepreparationsofSatsumamandariil  

juICe．   

AnalYticalGC was perfornled on a  

ShimadzuGC－9A（ShimadzuCoi・P．．Kyoto．  

Japan）instrument equipped with a flame  

photometricdetcctor．Thecarriergaswas  

helium at a flolvvelocityof24．5cm／sec．  

Thecolumntemperatur・CWaSisothermally  

maintain占d畠t30℃ by using a CRG－9A  

low－temperature COluilln COntrOller・  

（Shimadzu）．Theinjectionportanddetec・  

tottemperatureswere120℃、andthesplit  

ratiotvasabout9：1．Thecapillarycolumn  

usedwasa25m xO．25mm（i．d．）fusedsilica  

HiCap・CBPlO（Shimadzu）、Whichisequiva・  

Ient to abondedOV－1701．   

A typicalchromatogram for Satsuma  
mandarinjuice measured by FPD－GCis  

Shownin Fig．1．The retentibntim由for  

DMS and EMS（internalstandard）arein  

agreement with those of theStandards．  

The reIationshipbetWeen the peak area  

ratio（Y）andconcentrationofsulfurcom・  

pounds（X）富岳 Y（lin）＝CX．where）2is an  

exponent and Cis a constant．4）The n  

Vall】e uSedinthisstudy wasl．7．5）and the  

regression equation obtained by the least 

SquareSmethodwas Y（1Il・7）＝0．03636X十0．  

OO485．Y andX arethepeak area ratio  

（DMS／EMS）and MMS conc6ntration  

（JLM），reSpeCtively，thelinearitybeinggood  

0  2  4  

TIh†E（min）  

Fig．1．Typicalchromatogram fdl・Satsuhla  

mandarin juice measuredbv FPD－GC・   
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（γ＝0．9993）．The coefficient of variation  

and the recoverq- of MMS from Satsuma 

mahdarinjuicewereO．79％and100・2％for  

four measurements，reSpeCtively． The  

averagevalueofMMSinSatsumamanda・  

rinjuiceobtainedbythismethodwas20・5  

FLM．thisvalueagreeingwiththevalueof  

21．OJLMwhichhasalreadybeenreported・3〉   

The resul ts demonstrate that this 

method has high accuracy and a good  

recovery．In addition，the methodisvery  

usefulfor determining MMSin the  

hdmogenates of various foods and other  

materialscontaininginsolublematter．  
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