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ANTHRONE REACTION OF THE UNIDENTIFIED 
SUGAR IN A HEMICELLULOSE FROM 

BROAD-BEAN SEEDS 

Teiiti NARASAKI (Labor ator y of Agricultur a1 Products Technology) 

(Received July 13,1959) 

In 1956 KAWAMURA and NARASAKI(') reported preliminarily that the hydrolyzate of the so-called 

hemicellulose B1 prepared from dehulled seeds of broad bean consisted of glucose, xylose, galactose, 

and ribose i n  approximate molar ratios of 46: 35:14:5, a s  determined by the SOMOGYI method after 

separation by paper chromatography The  detailed report was made in 1957c2), where the authors 

emphasized the detection of ribose in  plant golysaccharides NARASAKI~" separated the fraction corre. 

sponding to ribose a s  a chromatographically pure solution and showed that the ribose-like sugar seems to 

be neither pentose nor hexose by various qualitative examinations Further examinationsc4 5,  revealed 

that the unidentified sugar is of the methylpentose type, probably being fucose 

In the present paper, the anthrone reaction of the unidentified sugar will be described This  

reaction also suggested that the unidentified sugar i s  of the methylpentose type 

The  anthrone reagent was originally described by DREYWOOD in 19461') for the qualitative test of 

carbohydrates, and f i rs t  adapted for the quantitative use by MORRIS(') MORSE'~) reported that the 

anthrone-carbohydrate color is  sensitive to  heating temperature, and various  modification^(^-") in the 

procedure were adopted to control this factor TREVEYLAN and HARRISON~~O) minimized the heat of 

mixing by chilling either the  sample solution or the anthrone reagent prior t o  mixing the two and 

the full color was then developed by heating the mixture in a boiling-water bath Finally, the heat of 

mixing was completely eliminated by the  use of 60% sulfuric acid a s  solvent for both anthrone and 

carbohydrate sample''') With the  elimination of the heat of mixing, the study of the influence of the 

duration of applied heat upon the  color became possible The work of KOEHLER('~), who published data 

for the  anthrone-reaction rates of a number of the  common classes of monosaccharides a s  well a s  

some related polymers and derivatives, indicated that three classes of sugars can be distinguished by 

their anthrone-reaction rates Sco? r and MELVIN('~) revealed the influence of temperature intensity 

upon the  anthrone color of glucose The  work of SCOT? and MELVIN( '~)  was extended by HELBERT and 

 BROWN('^) to methylpentoses, hexoses, pentoses and urozic acids These results of KOEHLER~'~)  and 

H E L B E R ~  an1  BROWN''^) Senin to be applic2ble for the dirferentiation of microgram amounta of carbo- 

hydrates in both pure and mixzilre s ts tes  Thus ':?e anthrone re2c;ions were adopted for the character- 

ization of the unidentified sugar in the hemicellulose BI from broad-bean seeds 

EXPERIMENTAL 

1 Characterizatzon o f  the unidentzfzed s u m r  from hemzcellulose BI b y  anthrone-reaction rate 

Sample A pure solution of the unidentified sugar prepared in the previous experimentsC5) was 

employed The solution was proved to be chro natogr aphicall y pure and contained the carbohydrats 

equivalent to 40y 01 gIuc33e as  determinsd by t ~ e  phenol-suliuric acid rnethod(l5) 

Authen4zc carbohydrates The vat ious monosaccharides employed in this experiments were from 

commercial sources and gave single spot on each paper chromatogran having Rf value well coinciding 

with published data Carbohydrate solution was plepared by dissolving a quantity of solid carbohydrate 

in  redistilled water so that each milliliter of solution contained 507 of carbohydrate 
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SfdfおYic acid，．Commercially available GR．gTadeIeagent WaS uSedwithout dilutingwithⅥater 

AnihYOne A commercialpllOductofMann ResearchI，atOratO工ies，Inc，New Yoェk，NIY・，U”Sl・Aい，  

was dissoIvedin sulfuricacid so as to make2％ solution of theIeagent・The reagent solution was  

usually made uplto2hours prioItO uSe 

PタOCeduYe．Two milliliters of the sugar so】ution was pipettedinto a testtul〕e，COOledinanice－  

water batb，and 4mlof theice－COOled anthone reagent was added with vigoIOuS Shakinginanice－  

water bathThe reaction mixture was tbeヱ1tranSferred toa tap1－Water bath for aminute，and finally  

into a boiling－Water bath for variouslengths of time toobtainatime cure of coloT development for  

each of the sugars。After heating，the reactionmiⅩtuIeS Were COOledinanice－Water bath tostop the  

color development，andthenequilibrated at＝00mtempeIature foI20to25minutes tol⊃emeaSuredby  

Beckman spectrophotometer，ModelDU，．Al〕SOrbance measurements weIe made at620m／h bythe use of  

l－Cm glass cells 

ResultsRelationships t）etWeenthe heating time and the absorbance are delineatedin Figu工el．  

These resultsareveIy Simi1ar to thoseofKoEHLER（12）andof HELBERT and BROWN（14）lThree classes  

Were distinguished，iりe．，the aldohexose type，the ketohexose and methylpentose type，and the pentose  

typeThe unidentified sugaIShowedan undistinguishablel〕ehavior from that of the ketohexose and  

methylpentose type 

2いCゐα7αCね′ま瑠魚沼〟’班β 富川相知勅一差βd ぶ〝g祝タ カα∽  

掠／〟扉‘リ′′Jが√β1ブリ・‘血〝ルβ〃叶打／J‘7〃ノ仙，〟ル肋′n〃√－   

（、〃J、わ（）ノり・イJ〝Jぐ rのJ‘1′（行JでJ（¢でd（J／！・‘JJ／βJJ5J√〃g〃JS pノ  

扉〟JわJg  

Mate7ialsandmeihods．Thematerialsandtheanthron－  

ation procedure were exactly the same as those  

described above．Spectral measurments were made  

PTOrnptlyafter20‾minequilibrationat roomtemperature  

and completed within30minutes 

ResuliS。Figures 2 through 6show the absorption  

SpeCtra for repIeSentative monosacchaIidesasreferences  

and the unidentified sugar after 2－，10－，and 40・min  

heating 
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Figurel”Relationship between theheating  

time and the absorl〕anCe 
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Figure2．Absorption spectra of xylose FiguTe3．AbsoTPtion＄peCtra Of glucose 
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Figure5．Absorptionspectra of r’hamnose”   Wavele∫lgtb m▲上  

riEtl∈4，．βt已（Ipti（n Sr∈CtIa Of fIUCtOSe 

Influences of the heating time upon al〕SOrption  

spectra are very characteristic for each type of  

sugars．．Xylose showed the absoIptiorlTnaXirr］um at  

620Ⅰ叩Only at2 min heating，Showing farlowe工  

maximum at500rn／LdfterlOMminheatingTheglu－  

cose maximum at620mplowered afterlO min，While  

that at500mp rose Fructose showed the analogous  

hypochromicshift tothat of glucose・・Glucose，fruc－  

tose，and xylose showed the maxima of various  

intensities at 500mlJ・afteI40－min heating while  

rhamno3e Showed the al〕SOrption minimum at that  

wavelengthRhamnose showed three maxima at  

480，560，and 640 mp after 40－min heatingThe  

unidentified sugar showed the perfectly ＄imilar  

absorption spectra to tho＄e Of rhamno＄e at any  

times of heating examined 

DISCUSSION  

As KoEHLER（12）described，Carbohydrates can be  

classifiediI】tO the three types，i．e1the ketohexose  

type，tO Which methylpentoses areincluded，the  

射dohexQSetyPe・andthepentosetype，bytherela‾   
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Figure6，Absorptionspectraof theunidentified  
凱唱a工1・  
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tionships betweenthe heating timeand the co】or htensity of the ar曲ro王〕e reaCtior）developedina   

boiling－Wate工batb・The unidenti董ied sugarfroiT）thehemiceilulose BISeemS七obelongto the ketohexose  

and methylpento3e tyPe（Figurel）More classescould bedisモingujshed by HEL王柑Rr and BROWNし14）by   

Changing the heating temperature and they differentia七ed the methylpen七OSe type froLn the ketohexose  

type and the other types byheatingat60O c．Allthe worksinthisregardindicate tha七 mo二nOSaCCha  

ridesiIla given type tend to behavein an analogous manper．Therefo‡e，theanthrone procedure can  

be applicable fo士the differentiation of considerably pure samples of monosaccharides and their poly－  

meIS 

The40－minheating was employed for the detection of deoxysugarsby KoEHLERin1954（16），Who  

described tha七deoxyglucose can be detectedin al：1mix七ure with glucose by the absorption spectra  

Of the anthrone co王or developed after40Nmin heatingNo description was made on the behaviours of  

Other types of sugars。The present dataare七he fiISt On the absorp七ioェISpeCtra Of representa七ive mono 

saccharidesafteI40－min heating．These革peC七raat40－min heatir）．g（Figs．25）indicate that the differl・  

entiation of each typeof monosaccharidesis possibleby the spectra，if thesugars aTein pure state  

Theabsorptionspectraofthe uniden七ifiedsugar（Fig一6）seem to suggest tha七thesugarbelongsto the  

n］ethylpentose七ype  

The ant．hrone reaction was originally described for the generalreaction of carbohydrates．The  

specificity de3Cribed aboveis concluded to beapplicable forthe characterjza七ion ofa consideTably pure  

sugarいH、owever，thespecificity appear、sr）、0七to beso high that the detection of each compone王1t Sugar  

is po3Siblein七heiTmixtu工eS 

S U適度淑A R Y  

（1）Representativemonosaccharideswe工edifferentiatediムtothethreeclasses，ile“，thealdohexose  

type，theketohexose and methylpentosetype，and the pen七03etype，by the relationshipsbetweenthe  

heatiヱ1gtimeand the colorintensityo董anthronereaction 

（2）Eachtypeof mono3aCCharides shoⅣedve＝y（haracteristicab；OrPtionspec七rum of the anthIOne  

carbohydra七ecolor developedafteI40－min．lleatir）・g“Giueo3e fructoヨeland xylose ro3e the absorptioヱ1  

maximaat500rn／L Wi七hvariousin†ensities，WhilerhaTr）nO3e Showed three absorption maxima at480，  

560，and640TnJん 

（3）Theunidentified sugarin the hemiceilulose BIOf broad－beaユーSeeds showed tユーe perfectly  

simi1arbehavioursto those of rhamno弓ethroughout七he present experiments 
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ソラマメのヘミセルロースから分離された  

未知糖のアントロン反応  

櫓  崎  丁  市  

われわれが先に（5）ソテマメのへミセルローー・ス Blから分・離した未知糎についでアソトロゾ反応を試みた…  

KoEHLER（12）の反応速度による糖の分別法に．よると．，この糖はケトへキソー・ス・メチルペソトー・ス型匿属するい  

HELBERT及びBROWN（14）ほ反応温度を60′・一400cに．下げることによって，ケトへキソース塾と．メチルペソ1、－ス塑  

を分けたが，未実験に・おいて沸騰水中で発色ざせた場合ほ，ケトへキソ－スとメチルペソトースの間に，はっきりし  

た相違を認められなかった（Fig．1）∴吸収曲線の反応時間に．よる変化（Figs2 6）も糖の塾によって特徴がある．  

特に40分加熱発色した時の吸収曲線によると．，メチルペソトー・スは他の糖から容易に区別できるい ケトへキリース，  
アルドへキソー・ス，ペソトー・スは500m／掃こ強さの異なる吸収極大を示すが，メチルペソトースほ500m両こは吸収の  

谷を＼示し，480，560，640狐匹に三つの極大吸収を示す．．しかし，これらの差異ほ十分特異的であるとはいえないか  

ら，混合物中の構成糖を混合状態のまゝで検出することは不可能であると思われるが，比較的純粋に分離された糖の  

推更には有効であろうこの吸収曲線測嚢の結果では，未知糖ほ完全にメチルペソトースと一致す・る，．   

従って，アソトロγ反応の結果からも未知糖が一層のメチルペソトースであるという推定（＝）が確認されたい   

原稿の検閲をお願いした凍学部生物化学研究室の川村信一・郎教授，及び農産製造学研究室の樽谷隆之助教授に深く  
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