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ON THE NATURE OF THE SUGARS FOUND IN
THE TUBERS OF ARROWHEAD.

By

K.MⅣAKE,Ⅳのαλ%S7tづ・

慈 姑 中 の 糖 の 性 質 に 就 き て

農 學 士 三 宅 康 次

The present paper enabodies the result of our study on the nature of the

stlgals found in the am)whead tubeК (助ク
jιttrれ 脇ク

jιι知 伽 /Or%α S姥需→ ,and

forms a pa■ of the investigation of s13att COnt五 ned in the wldergro1lnd res∝ ve

organs of plants,l.。 w being cmducted in our LttЮ rakry.

h the reservo organs of plants, the subshnceS mutt be kept in a highly

00ndensed foHn u■  order thalt they may be stored up in as smu al space as

pOssible, since the nutrition of the young shoOts in early spring necesttrily

depends on the mttals stored up in these orgalnso  ln falct, such a subshnce

as al st鑓ぬ , Which is a highly condensed form of gluoosQ is gene]翻
皿y abmdant―

ly stOl・ed in the underground organs of malny plants.From this realson_,it may

be inferred that the sugars in theso organs will also ttke the higher condensed

for]田ts rather thaln ordinapry monosaPccharide.

Investigations of the  sugars in the underttnd reservo organs, up to

th present time,磁、 reveJed tte presenco of the following:‐ mak鵬 い StBar

bee伊)), rattnose(in」 酔ια υ向
"・
ぽ)), 伊 ntねmSe(in the rhizome of θ

“
ごれ総α

l) StOnam,‐ z8.f.Z]01Ю 減」 .in B6h=Len,Bd。 24,P.560(11開 )9)・

2)Boivin&Leisealu,o Oompto rend。 ,Tome 60,P。 164(1865); LOiSeau,‐ Jo―.de Libre de suCre.

風 24,P.52;Bd.26,P.23;La sucre五 e indigeno, Bd。 23,P。 96; Oolmpte rend., Tomo 82, P。
1058

(1876);ZSo dO Vereins do do ZllCk∝ iコ
d。,Bo.35,P。 1108(■885);L理 )pman,‐ Chem.Z電 .I Bd0 8,P.386

(1884);Zso d・ Vereins de d.Zuckttnd., Bd。
35, P.257(1885): Bd。 41, P。 519(1891); TOlle鵬 ,‐ Ber.

D.ぬoln.Ges.,Bd.■ 8,P。 26(1855); 豹 .de Vereins do d.Zucke五 nd。 ,Bd。 35,P。
31(1885); Bd.36,P.

群 』 蹴 1謝「 :薄 鮒 ‖

・

i楓 ■
ll垂

ギ 貫 if°∬  I響 聾

‐

1
sucre五 e indigens9 Ba 25,P.505(1888); Bodenb譴

(■888)etc。
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l,utm,D), cyclamose (in the tuber of Cydnmm europnnumz)), stachyose (in the rhizome

of. Stachgs tuheri,fera\, Lanei,wn dlfu,u{>) ancl other l-rabiacemi) and verbasoose

(in mullein roof). These sugars a,re all of cli-, bi- or tefoasaccharide, except

sucrose which is widely clistributecl in the vegetable kingclom. It will be then of

great interest to stucly in detail these organs in many plante in this connection.

The arrowheacl tuber or Kuwai was selected as the first material to be stutlied.

A sea,rch of the literature on Sagitturi,a sagi,ttifolta forma si,nansis failed to

show the result of special investigations on the composition of ib tubere, beyoncl

a brief article by Kellne/) on their general compcsition. Eis analysis is as

follows:

\Yater

Originat materiral
o'/
,/o

Waterefree substtllce

%

4。31

21。26

1。65

3.56

69。21

66.86

1。43

7.05

0。 55

1。18

22。93

Ash

Probin

Fat

Crude fiber

Nitrogen-free extracts

Consequently, at the beginning of this investigation we have uuclertraken to

tnst the carbohythates of the arrowheacl tubers and bave obtained the following result.

Water .......o.... .... .... .... ...... ....
in water-free substance

StafCh .... .. .... .. .. .. .. .. .. .o.... ..
Dextrin ..o..... r........... .. .o.... ..,.
Reduciog sugarFi . . ... . .. ... o .. o... o. ....
I$on-reducing sugars. . . .. . . .. . .... . .. . , . o .

78。 16%

55。32,ィ

1。75%
0。67%(as JuCOSe)。

5.54%cas SucЮ se).

1)Meyer,_zsc Physiole Chem。 ,Bd。 6,P。 ■35(1882); B∝ .D.chem.Ges.,Bユ 。15,P.530(1882);
Bowq“lot&Nardin,‐ Oompte rend。,Tome 126,P.280(1898).
2)Mthude"Joume de PIMrm et de Chm。 ,(5),16,P。 84(1887).
3)Planh,‐ Landwo Venttchsstat。 ,Bd.25,P。 473(1877); mhulze&Phnta,_Bero De chemo Ges。

,

Bde 23,P.1692(1890);Bと 2も P.2705(1891); Landw.VersuChК tat.,Bd。 40,P.277(1892);Bこ 41,
P。 123(1893);StrOhΠ 10r & stift,‐  Ooster‐ungar.zs.fo Zucke」 ndo u.Landw。, Bd。 20,P.895(1891);
コhnau80r,‐ Chemo Centralbl。,Bd.I,P.518(1894); Tanret,O oOmapte rend。,Tomo 134, P.1586(1902);
TOm0 136,P.1569(1903);Buno de h s∝ L chilm。,(3),27,P.947(1902);29,P.888(1903).
4)Phdt,― JOurne do Pharm.et de ch血 。,(6),29,P。 236(1909);Chemo Cent五lЫ。,Bd.I,P。 1168

(1909).

5)Piaultr JOWno de Pham.et de Chim.,(7),■
,P。 248(1910);Chem.Ztg。 ,Bd。 34,P.186(1910).

6)BOllrquelot&B岨
,‐
Oompto rend。 , Tomo 151,PP.760-762(1910); Chemo Abs。 , Vd。 5,P。

1263 (1911)。

7)Kёn増 .‐Chemie der meⅡdttbhon Nahrunび u.Genussmittel。 ,Berlin,Bdo I,P。 705{1903)
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Mucic acid producing substtnce by oXidttion.。 1。43%i cas galactose).

0。60,ζ (   "    )・Insoluble in 95% alcohol

Soluble in 95,ィ abhOl ・…・...… .…・0°°74,ィ (  ,,   )・

Pentosalne(including methyl pentosane)… .。 1083%

As htt been shown in the abve ttbb,of tte calrbol■ ydralte∞nstittmts,

shrch is a prominel■ t subshce,its anaount atttning 55。 32%of the dryコ陽
tter。

S■lgalrs alre dso present in no slight qu触伍ty,reachng the amount of 6.21%of the

dry m就縫L ttld the,COnslhte aln imp∝ hnt palrt of the urbohydraね ∞nstituentse

TO determine the emlct nattlre of the sugarS Of the alrrowhead tubers, the

following investigatbn,wals tnd∝ taken acbording to plaln herein described.

1。  J″響 αγαιづo%げ ιλθ Syγηη.

The aprrowhead tub∝ s were peeled of their五 nd alnd lnely choppedo The

chooped parts were dloWed to dry iin the air,Etti五ng ttbut two Weeks fole dry‐

ing to such a s協 ね that they∞uld be ground easily alnd■ nely pulverized。

The prepalraltion of the syrup wals begun by eitracting 100 galms of the

lnely pulverized maDterid in a Soxhlet appapraltus with ethero The Юsidue so

Obtallned, which was freed from oil, 配ter evalporating ether, wals pL【 )ed in 750 cc.

■ask ltted with inverted∞ndenser and価餓樋d daily with 300 cc.of 95,x alcOhOl

hetted in a boiling water bath. The extract wals舶 6rst of a deep yd10w co10ur,

but it gr温wi■y becalme lighter fЮ m daly to dayo lt hd a sweetish ttstt alnd

waps nearly neutral to litmus during the entire timte of extlDaction。  One week Wals

r(刈tulred to remove the Lst traces of sugaК
. The combined extracts were■ ltered to

remove the sediment which was formed in sttding,alnd the ■lttlaね wals evalporalted

to a stt VOlume in a palrtial vacuum.The concenhattd liq“ r was attin extracted

malny times With a smdl qwmtity of ttsolute alcohol,until,JbliD the evaporaltion

of the dcohol,no more residue was pЮ ducedo The reddue(I)here Obtthed wals

preserved in a desicGttkr as matttial for the Lb investtgationo The extl・
ac惚

were concenhted to a syrupy∞ nditim in a phid vacuum alnd 飢lowed b dry

over sulphuric“ id。

A_bove method of the yeparatim wals rep漁 週 嵐butね n times b,ta

suttkiont qualnuty Of theコ 爾3k疸als fol・ investigation.

2. Л強獅)θγεl%“ι復んιんιんθ wttη″・

a.Q覇littt市e tests.

The syrup obtthed・ 織 Q.gLve the following qualihuve reacttons:‐ 一



26 三宅―慈姑中の糖の性質に就きて

1)It hd a very sweet ttste.

2)It reduced Fehlhg's sOluti∝ L Weakly; ぽ ter invertiOl■ with hydFOchk】dc

“
id,the reduchg pOwer wals veη

「 lnuCh enhalnced, shOwing thalt the nOn_reducing

subOars were present in albl■ ndalnce.

3)MOlish― Udralnsky's realctiOn was posit市
e。

4)It uVe char猟漁】istic b100d red cO10ur by heattng wtthが cttc aCid alnd a
few dЮps of calusttc sOda sOlutiOn(Reaction of Btt_L(m glycose).

5)It gave seliwanoFs reacttOn very distinctly.

6)It gave PinOr's reaction Of free fructOse with ammonium molybdate alnd

acetic alcid。                       ・

7)It gaVe characteristic red c010ur by heatil■ g in a bdling water bath fOr

exactly Ono minute with resorcine alnd allcOhOl_sulphuric alcid mixture alccOrding tO

PinO盤

8)It did■ ot shOw aw pentOse realcttol■ by the phl∝Oglucin methOd.
9)Mucic acid was prOduced upon Oxiて htiOn with nit五 C acid Of l。 15 sp.(ダ・,

as in the usuall malnner.

10)SaCCha五 c acid was detected as acid POttssium sallt in the Oxidized

solutiOl■ soparated fFOm the cwstts Of mucic actt by the usual methOd。

11)It rottted the plane Of polalHzaltion tOward the ttght; after invertiOn it

wals allmost inalctive.

12)It produced nO chanctettstic mannOse phenylhydrazOne with phenyl―

hydttzine.When the mi競ure wals warmed in a bOiling wat∝ bath Ⅵだth acetic
alcid,the ye110wish crystallhe osalzOne wals cbarly ttduced.  Even after invertion

mannTe phenyl島西dralzone was nOt prOduced。

13)TwO dЮ pS Of the syrup weЮ placed On an Obゎct glass and were seed_
ed respectively with a crys協l of glucOsQ fructOse,静 1“機 ,maltOse,sucrose and
ralttnOseo A_fter twenty fOur hOll珀

,the drOp whch hLd been seeded witll sucrOse

shOwed the fO10maltion Of new crystals, while th0 0thers remarined unchalnged.

FrOm the albove quallitative realctiOns it is ttfe to cOnclude that the syrup

conhins bOth reducing and non_Ю ducing sugatt alnd that the presence of JucOse,

fructOsQ ttLctose mdecule and sucrOse iS hitty probableo MOr00verp it is
probable that fructose in al free for]EL iS present, becaluse tlle realctiOn 6, alcα

】至E彎
to]RnOt is only prOduced by free fructOse while Other sugatt which conhin

fructOse lnolecule in cOnlbillaltion als sucrose dbes not shOw the sarnte cOlour

reaPctiOne  lt is still mOre evident that the presence Of pentOse and manコ
[Osep

even in cOmuned formtt is excluded,since nO chШ
ttte五 stic pentose p闘。Юduch
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reaition ancl mannoso phenylhyclrazone aould be formetl as above mentionetl'

b. Isolation of sucrose.

'When the synrp was left untouched nearly twenty four hours, it was fountl

thickly laden with fine crystals. A smsll amount of 95/o alcohol was adcled to

the symp, mixetl, filtercct with suction, and washed with absolute alcohol and ether'

The sugar thus obtained was slightly yellowish in colour, but upon recrystallization

Jrom alcohol it became perfectly white and left no ash on ignition' After drying over

sulphuric aaitl in & Ya,cuum, its melting lnint was determined antl found to be 169oC'

0.5 gram of the thied suga,r was dissolved in water and made up into 25 cc.,

ancl plarizotl in 200 mm. tube in schmidt and llaensch half shadow trnlariscope'

The rotation was fouud to be 7.? on the scale toward the right. The specific

rotatory power of this suga,r is

(α)D=
7.7× 0.346× 25

=+66.6(就 20° )
0。 5× 2

The melting pint ancl speciffc rotatory power indicates that the sugar at

hand is no other than sucrose.

c。  Osalzone tests。

The Ⅱlother―liquor lltered or froln the crystals of sucrose wals eValporaltecl

aJgain into a syrupe  After standing for albout two dalys, al small almount of sucrose

cryshls wals agalin forl■ ed in ito  The crys焼己s wero rel田tOVed als in the above

experiment,and the lltralte was concenhat蔵 1 0nce more to a Syrup.It did not

show alny sign of forming new crystals even Jter one week standing.An tttempt

was then made to sepa賜 詭 and dettct the subcaFb alS Osazolle.

1。 l gram Of the syrup, 2 grams of phenylhydralzinhydrochk】 dde,3 grams

of sodium alcelbbte alnd 20 cco of walter were mixed and heLlЮ d in al boiling Walter

batho  After 15 1ninutes yellowish crysttLls hald bα 】■ pЮduced.  At the end of

one hour alnd al half, the healt 
¬was remo70d, alnd the cwst2■ s were exalⅡ lined undor

a nllicr(xcope. Nono of the other foHns, besides the stellate forln of the yё
llow

needle shaped crys協ls,which coincides with thtt of phenylglucottzone, Were

Observed.  When c∞led, it was Altered and wapShed with al little waktto The

yellow crys協 聰 thus obttined were recrystttized fЮ m 60%狙 cohOl and dried o▼ ∝

sulphuric alcid in a vacuum.  The lmelting po五 lt was deterⅡlid and found to be

204 whiCh COincides with that Of phOnylgluoosazone.Conttuenuy,th。 Osazol■e

under`pestioll is phenylgluOosazone.
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The lltrate from the crys協 ls Of phenylglucottzOne Wals hea観 証ld cOncentrat‐

ed algain in a9 boiling wak)r bathe  This prOduced second very ttnd crysttLls Of

bЮwnish yё l10w cO10ur,and their fOrm wals quite identtcall with thtt Of phe巧 れ

galacbsazone propared fЮ m pure gal“ tOse in our hbraltOry.After heating fOr

about l hour,it wals£ltered and washed with a little watero The crys協 ls wer0

recrysttШzed and ttied over suい huttc acid in a valcuumo The melting point was

determined alnd fOund to bo 193-194° 。  The crystalhne fOrm alnd Htelung point
indicalte that the OsazOne at halnd is no O■ er thm phenytthctOSazOne.

2.  1 ぎam Of the sylup waJs diss01ved in 20 cc。  Of walter alnd inverted with

llydrOcmic acid in a bOing water bath for abOut 30 minutes.After it wals

neutralized with sOdium car枚 )nate,2 grams Of phenylhydrazine hydrochloride alnd

3 部ams of SOdium ttetalte were aldded alnd healted in al bOilding water bath,

exalctly in the same malnner als descrlbed albOve.  In this case, ■One of the Other

osazOnes,aside frOm a consideralble quanttty Of bOth JucO‐ and galalctosalzOne,

were Obtained.

The OsalzOne快 )sts, which were made tO separate alnd detect the suboars ll■ the

syrup, failed t0 0bttLin al more favOralble result than thalt of the qualilbttive

realctibns als allrealdy mentiOned.  But, als tho result Of tittis expe」 ilnent, malltOse

can hardly bo expected tO exist,becaluse mdtOttzOne caln easily be disunguished

frOm the glucOsazone in its cryshШ ne f∝m,thOIBh i撻 血ehng point will be
almOst similar tO that Of the lattero The fOrmation Of galactOttЮ ne from the
O五Jnd Syr,p in this case is apparmtly stttking9 since the presenco Of free

galactOse in nature,up tO the present ttme, hLd nOt been repOrted except in the

palper by Lippmanl)whO prOved itt presence in the hOalr frOst like cubttng of

beFy ivy Jter al sudden night fl・ Ost in alutu■ un.  A.s tO whether Or nOt the
fOrmtiOn Of galactosalzOne frOm the(五

Jnal Sylup is due tO the presence of free
gttКtOs0 0r a shght invertお n of sOme nOn― reducing suCar containing galactOse
mOlecule ars One Of tlle cOnstitutiOnd ttits,we have nOt suttcicent datt tO decide;

and the questiOn renmllns tO be s01ved in future。

h the exy)riments with the syrup, the qllesttOn cIOnceming the natllro Of

gaJLctOse∞nttining sugar sttu remttns tO be s01ved。

3。  ■職″θγづηec第し,(″づιん ιλθ ,Oθsづα%θ (I)・
ao Q優直httve tests.

The reddue cI)gave the fOl10wing qualHttt市 e reactiOns:一

1)E。 0。 van Lippmalnn,_Ber.D.chem.Ges。 ,Bd。 43,PP。 3611_3612(1910)。
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1。  It hald al sweetish talste.

2.  It did ■ot reduce the Fehling's solution directly; after invertion with

hydrocHoric acid,前 reduced very strongly showing the presence 6f non亀
℃ducing

S疑勢К。

3.It did nOt g市 e the chacte五 stic realction of pentose with phloroJuCin

alnd hydrOchlorlc alcld.

4。  MolishL Udransky's

5。 It did nOt give the

reaction wa,s Positive.

characteristic colour reaction of Braun with picric

alcid alり d calustic sodal.

6。  lt galve thё  chapraterlstic are red coloul・  of ketose w■
h resorcin alnd

hydЮchlαiC acid(Seliw`mttrs reaction).
。7.It did not give the chr“ teristic colour reaction of free fructoso with

almlnoniuⅡl molybdate alnd acetic alcid。

8.Upon oxidttbn with nitric acid of l。 15 sp。 〔ダ・,mucic icid wals prOduced。

9.FrOm the l■rato of the mucic acid crys儀 規s,もacchalrit add walsヂ parated

and detected als alcid pottssiuΠ L SalCChalralte by the usual]田 tethod。

10。 It did not pdluce any crys協 ls with phenylhyd賜五ne Lげ(油∝Ыo五de alnd

sOdium acehteo When the m破 ture Wals wttmed in a boiling wabr btth f9r

ab岨t30 minutes,a fow crystts of the yellowish crystallhe glucosalzone Were

prOduced.After invertion,the gluco‐ and galactosazone were formed in ahndant

quantity by heating for about 15 minutes。

11.It rotated tllo plme of pol面 笏thl bWad the五 ght both bofore and ttter

hvertbn;though in the l品 ter calse tt power wals ttaller thm in the former catse.

FrOm the JЮ ve quali協伍ve tests,it Win be clear thttt the residuo(I)Under

exalminatibn conttLins some non― reducing suga豪 ; Which are constttuted from three

響 upS Of glucose, gttlalctose alnd fructose or two of these hexoses。

b.Isol就 ion of sucrose.

The residue tI)waS diSSolved with 95,x ab)hOl and evapom・ ted to a syrup.

It did not shOw alny sign of forⅡ 五ng crystah of its oWn alccord, oVen after one

week's shding. An attellapt Wals then made to purify the syttp by mems of

Lsic bttl acetttoo The syttp wals diluted with a suttcient qttnt■
y of wab,to

which ar favorable qualntity of basic lel訳 l acetate solutibn walS added alnd the

mixture wen shakeno Th■ uid s∞n became turb通 田ゴd ttter sttditt for a l量
tle

while,a smalu amomt of■ occ■llent prcciphtes wars formedo A_fter seprating the

precipitttes by altntion,a further qllcantiity of balsic lettl acetate and ammonia
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ミ、s aldded tO the ll悦ate, when al ■Occulent subslhttce Of quite white cO10ur wals

abundantly prOduced.  The ins01uble leald cOmpotmd thus resulted was cdlected

On a“ Nutsch''Glter with suctiOn,well washed with walterp suspended in water

and dё cOmposed by hydr00oen sulphideo After the decOmpositiOn was cOmplete,■

WaS lltered,and well walshed with water,alnd then the lltralte was evapOralted tO

al small▼01ume in al palrtiall valcuumo  The sFup wals then extracted with bOiung

95%r dCOh。l aJnd separated intO twO palrts Of s01uble alnd ins01uble, the fOrmer

bdng predOminate in quanttty.The insOluble pa■ Of a sЦglltly dalrk cO10ur wals
deSittlattd as the reddue(I⊃ and preserved in a desiccator as the mttrid for
,the lab investiboatiOno  The s01uble palrt lwals algalin cOncentrated b al syrup.

The puri£ ed syrup dLd not prOduce arny malrked cFystals even alfter shnding

for a取)ut One week.Hence,an attempt was made Once more tO chritt the syrtlp

by mearns of abs01ute alcOhOl, ioeo the syrup was extracted marny ttmes with a

sm」l qualntty Of abs01ute alcOh01 until, 
配 ter evaporaltiOn Of alcOh(乳 nO mOre

reddue was prOduced,and it wals tttus separralted intO twO parts, sOluble and in_

soluble, in abs。 lutt alcOh01。  The extracts were united and cOncentralted agaul into

al sШtarll bulko The insOlube substanco Of quite white cO10ur had al sweettsh ttbste

and wals preseⅣed in a dedccaltOr as the matettal fOr a further study,deslgnated

as the resdue(IⅡ
).

Whm the twice pu五 £ed syrup 17alS left untOuched fOr abOut twenty― fOur
hOurs,■ was fOund ttckly laden宙 th lne crystalso A smau an2。 unt Of 95%
aDlcOhOl wars tllen aldded tO the syrup, mixed, ■ltered with suctbn alnd washed
宙 th[おsOlute alcOhOl ttld ether.The suboar thus Obhined■ vars perfectly white in
colour alnd 10ft nO arsh On ignitiOn. Jdter drying over sulphu五

c alcid in al valcuunl,

its spedEc rOtttory pOwer wals debrmined and fOwld tO be+66.53°
。

FOr the dete]田 in痴 On Of speciEc rOtttOry power,0.4551 gram Of the

sugar wals diss01ved in 25 cc。  Of wPak)r alnd p01al五zed in al tub0 0f 200 1nm.

lengtll.A dextrO―rOtttbn Of 7.0 0n the scd0 0f schm週 t and Halensch hdf
sha“w poLriscOpe wals Observedo The speciac rohtory pOwe■

is

oD=   =+“ Ц 就
"ゝ

The meltれ g point■vals alsO determined and Observed tO be 1600. The specilc

rohk)ry power and melting point indicaltes ht the suboar alt hand is n0 0ther

thn sucrOse.
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4。  亜強ッ)θγづ
`“

θttι り覺ん ιλθ γθ3づα%θ (工‐ )・

On the quallib七市e tes樋, tlle residue(ⅡI)has ShOWn almost the salmo

reactions as those of the residue(I)・ A trial wals then made to separate and

detect the sugtt which conttins the galtttose groupo First we examined,how

much mucic alcid would be produced from the residue by oxidattOn alnd the

fouowing result wals obttLined。

O。2 gram of the rosidue wals put h al slm晟 1l bealker, to which nitric acid of

sp. gr. 1。 15 wapS aldded alnd oxidized in al boiling walter bath als in the usml

malnner. The mucic alcid produced wals collected on the■ lter and weighed O.0065

gram correspondtt to 3。 25%.

Nett we tried to determine its specifc rOhtory power alnd the result obttined

was ars follows:

0。1163 grall12 of the residue wals dis,I)lved in wa歓】 alnd mЯ=de up into 10 cC.

and poLrized in 100 mmo tube.The rOhtion wals observed to be 2。 8 on the

sttle towtt the righto The speciEc Юhtory power is

(a)D: 2.8× 0。 346× 10 =+83。 35ひt20° )。
0。 1163× 1

If the sugar undor q“ stion be rttose, the a3mount of this sugtt CorrespOnd‐

ing to O。0064 granl of mucお  alcid WOuld be O.087 gam 
“
cording to Creydtl).

If we assurl■ e ttt sucrose be lormed beddes rJttnose,the quanti七 J巨ve rati0 01

sllcrose and rafanose in tthe residue tIⅡ )WOuld be l.3:1.Upon ths ratio,J

we alculate the spec』c Юttbv pOWer of the sample,we win then lnd the

fouowing Value which well coinddes with tht of“ tuttlly observed fac撻 ,ioe.

(66。8032)xl。3)+(104。
3)×
⊇= +82。98

2.3

Methyl alcollol,which wals recommended for rattnoge,was found to be a good

solvent for the extralction of the sugar under exanlinaltion.  Honce, al sma■ almount

of methyl dcohol was配 ded to the tottl resttuc(II),Wen mixed alnd de∽ nttd.

This opntion wals repeattd until the bulk of the residue insohble in methyl

doohol wals reduced b ttout ttf of its面 giml volumOo The∞血oined extrac惚
were evapporated to a syrupe The syrup did not show any sign of f∝ 喚

■)Creyat_ zso d.veFi de D.Zu(た attLd.,Bd。 37,P。 ■53; Lipp=Lann,‐  Chemle d. Zuckerarten,

Braunschweig,Bde Ⅱ.P。 ■652,(1904)。

2)脚 C rotatory power of suaose aooording to■
1山
ms。

3)Specinc=d離∝y pOwer of rattnose acooraing tO Tonens。
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crystals even after stancling for 7 clays. Absolute alcohol was then added to the
symp to remoye rnatters soluble in the alcohol, well mixed and decanted. The
iusolube resid.ue in absolute alcohol was dried in vasuum over sulphuric acid,

antl its specific rotatory power determined. The following result was found:

(α)D=
0。4xO.346文 10

= +92。 27(at 20° ).
0。015× 1

The residue lvals again treated with methJ71_and absOlute dcOhol to remo70

the alccOmpalnying maltter9 in exactly the salme malnner als abve described◆  Tl■e

substance here olDtalined wals almost ttsteless.  The speciEc rotaltol・ y power wals

deteFmined and found to be+103。 8。

(α)D=
0。45 x O。346× 10

=+103。 8° cat 20° )。
0。015× 1

The residue wals Once more puritted in the same malnner als in the albOve

calseso The specifc ЮtttOry pOwer was determined and fOund tO be identtcal

with thalt Of the albOve calse.

(の D=≦型堅■型皇≡望 =+103。 8° cat 20°).
0.01 x l

Next,we determined the quanuty of mucic acid which is prOduced from the

residue by OxidattOn。 0。0834脚 m of the residue and nitric acid Of spo gr.1。 15
were mixed in a small beaker and Oxidized in a bOilhg walter bath accOrditt t0

the usuall methOdo The mucic acid produced wals c011ected on a£ lter and woighed

O.0065 gam∞responditt b 7。 79%。
AccOrding to TOnenslゝ the speci£ c rotatOry power Of ralttnOse is+103。 0° Or

+104。 0° while Lippmalnn2)found it tO be +105。 0° and l_lo4 95° . The prOductton

of mucic add frOn2 o。 l and O.o75 脚 m mttnose ac∞ 岨 ng to Creyd『 )is O。 009
狙 dO。0056脚 m colTesponding to 9。 0シf alnd 7。5%FeSpeCtively.
Consequently,the residue undor exalminattOn wOuld prOLbly bo ral饉 ■o∞ :

$, fucpetitnent usdth resddne (If).
The residug insoluble i1 seiling 95fr, alohole was slightly cla,rk coloured

and had a slightly sweet taste. Upon qualitative tests, the residue gave reactions

abnost similar to those of residue (III).

1)TOllens,‐ zso do Vero de D.Zuckerind:,Bd.,35,P。 31 and 591: Lippmann,_ chemie d.Zuck_
erarten,Bmlln軌 、曖亀b Baコ,P。 1636(1904).
2)Lipplmann,‐ ibid.,Bd。 35,P.257;Bd.38,P。 1232;Lippmann,_ibd。 ,PP.1636_1637.
3) Creydt‐ I.c。
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The residue was ertraated with metbyl alcohol, ancl the erhaot wes con-

oenhated to a synrp. The synrp clicl not fom any crystals sven a'ft€r stantting

for 7 days. The synrp was then troetett with absolute alcohol to remove such

substances, which are soluble in this alcohol. On this trcatment, shghtly yellow

colourecl lnwder was ob,tained. It diat not give a sweet taste. We cleterminetl

its rynciffc rotatoty power, ancl obtained the Iollowiug result.

0.05 gram of this dried pwtler wm dissolvod in water and made up into 1O

oc. and pla,rizecl in 1OO mm. tube. Bi-nrtation was not obeervetl. The mtation

was L.5 on the scale to*aill the right. The specific rotatory lnwer is

(α)D=
1.5xO。 346x10

=+103。5 cat 20°).
0。05 x l

The lnwcler wa,s once more treated with methyl antt absolute ailcohol r6pec-

tively as above mentionod antl cletermined ik spcific rotatory power ancl founcl it
to be as follows:

(α)D=
1。lxO。346× 10

=+103。 7° (就 20° ).
0。0367 x l

We then 伽直ed to detemine how much mucic alcid is produced frOm the

powder upon oxldatton, and the fottng result wals obttLined。

O。06 gam of the powder w器 ぬssolved in a sm嵐 1l beakor with nihic・ aCid Of

sp. gre l。 15 nnd Oxlごuzed in a boiling water btth in tho usual maln■ or.  The

mucic l讀3id pЮduced¬rals collected on ap ■lter, walshed and d」 lodo  The woight

of h crysus thus obtained was O.0036 gam corresponding to 6%of the pOWder。

According to Creydtl),the qttntity of mucic acid produced from O.05 and

O。075 grann of rttose is O.0024 and O。0056脚 m in weight which corespond

to 4.8,x alnd 7.5,ィ ЮspeC伍▼dy。

Oonsequently, it may be COncluded thalt the powder under onlminattbn is

probably掲伍nose.

6. Sunmrna'rg.

a. The reducing suga,rt of the armwhead tubers consist of both glucose and fruc:

tose. As to whethor or not the galactose is present as such or only in

oombination with other hexoses, we have not sufrcient deta to decide, and

the question remains to be solved in future.

1) Creydt,- l.c.



b.

C.

_       三宅二慈姑中の糖の性質に nき て

、The non―reducing suglars∞ ndist of もucrose alnd al sagar which seenas to bo

Fa・6■Ose。

‐The psenco of n正飢to",pento∞ and ma9unott is excludedo E▼ en i五 ∞munaニ

tion,the presenco of the latbl・ two s18田s iS also oxdudod.

Che]miα■■abraibry,

00■電o OfムFiCulture,
Tohoku lmperiall Universlty.

Salppro9 Japaln.

May9 1913.

本論文は慈姑中に合有せらる 糖ゝの性質に就きての研究結果にしてユつ植物地

下貯蔵機開中に存する糖の性質に開する研究の第一報なりとす。

元木植物の貯蔵機関たるや触芽の生長資料たるべき多量の螢養物質の蓄積を要

するが馬めに其の物質たるや高級縮合化合物にして其の分子量大且つ滲透屋の低

きものならざる可 らず否 らずんば多量の物質の蓄積をなす能はざればな多、同化

作用の生産物質として生成せられたる糖類の澱粉に憂成するが如き以上の理に由

るものにして賓に吾人は貯蔵物質として澱粉類の廣 く植物界に存するを知るもの

なり、同理に依 う吾人は亦地下貯蔵機開に於ける糖類は之れを単糖類に比 L~4れ

も高級縮合形態をなさゞる可らざることを推量し得べ し。

今日迄地下貯蔵機関中に存する複糖類としては一般に廣 くユつ多量に存する甘

庶糖以外に菱茅糖 (B00t根中に)ラ フキノース (Beet根中に)グ ンチアノース (鉄肝

伍ampmmの地下菫中に)ンタラモース tCyClamen euЮ palemの塊根中に)ス タキ

オース (S賤ヽ樋詭五fera,L旺山m altuus並 に他の居形科植物の地下菫中に)及
びフェ″バスコース 餌 ulldn根中に)の六糖磯几報告せられたるのみ、徒うて此の

方面に於ける研究は植物生理化學上極めて趣味多くユつ着来の探究を要すること

要摘
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大なうと云ふべし、是に於てか吾人は研究材料として。第一に慈姑を撰澤し其の

糖の性質を精査し以て次の結果を得た多。

第一、 慈姑中に含有せらる 還ゝ元糖に葡萄糖及び果糖ニリ成立するもの 如ゝし、慈姑酒精浸出液中ニリガ
ラクトナサソンを分離し得たりと雖も瀞離ガラクトースの存在に疑しく此の轟に就てに筒ほ精来の研究を要

す。

第二、 慈姑中に含有せらる 非ヽ還元糖に甘薦糖重にラフキキノースと認むべき復糖より成立す。
第二、 慈姑中にに夢芽糖、マンノース及びベントース存在せず、 化合状態に於ても後の雨者に存在する

ことなしЭ


