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Tuo blooyuihocils of plyile well hus beou claniled by Loilovins tha
facorporction of e .clone=ls Sroa sumelnocizelels ¥ g0co vat urlay poa poic.
Solutlous of 1:tollcl} ro=fuocitol wove fnjactel davto tle 4nzerior apnces
of Laiwture pea pois, and the po'd vers allowved to lewlo) unler various
conililons of tLue mal 14N wnl Corll pevlois,

Altee erelodon froa tho plant, tle pols were howo cnlizad and eutrnetald

1th &30 ethmol nl tlon with dichilovacibyloneg the roslive vas &rthor
ectzaeial wlth scctde ccll ov triclilovoocellc wcll il tha pliyile acll
preeipitazed with barda,

The fie fractions (ethrel, "1inii’, "bariuss gsoluhla”, phytate anl

rosllue ) vere counied ot vovioss tias ofuer Injeccion of € Y _gaositol,
Ia vost of tha comordinuts, the 1ipld froction was voplily 22belled and
then Yooz 4ts lobel vother ropllly, Tha facreace ia exuts fa bLarioo pliye
tate v very slor bue stoaly over the muiliawa 1030y etuly periols The
relotleo lack of libelling da the flawl rosilue prololly vellocts the
relotive meizbolle faceiivity ol proe~isoniiol,

7us ethanel fooetlom vos fursher seopardtel to chow iaositol, glucoce,
sucrose, ¥lase, plyecrol anl an ovmonle phooslinia coliy a3 corpoanid,

Tha phospl. b esier was Zound o be rapllly enl Li-Wly lalbellel, 4n
contrazt to the lov anl eszcutlally comstont loucl of €% 4a the supazs.

T phesphneg estoy wves nog eoplotely eharcctord o, bue grve o vigoroun



acl byivolymis glucoise, faonltel eal fnorconie plwodhote,
Tl ol tle veoilld woy be suxorised ag folloerg

1) Tho fajectol c¥etpitol aopecare I ¢l boviao plyzote froctiom

S

L

ouly alior Th hours arl furiher thie fucounovesion dnereuses vish
tlic.

) The lolkliin: of tle 1ipal fooetfca roochial 8 molmam et o en
of tha £irst ol hours el tixa ctares to veerease, wich eonsilcrulle
lous ol Loballlny bing observel beoxen o to four doys,

1Y) Clov eul eoustind facovporstlon ¢f € etaoulial fato tha cupcruce
tong solutlon rocoining eftcr thoe pricl lzetis f bordam phytat
oconrs fa the porded vp to fove days elter dnjvetion, follewel by
8 ouil locs of Libel letiwen four anl €iohe doyo and thon 8 mwora
praducl deervante

L) The tozzl rccovorel lubel da the O exhonol foactlon Jocreases

vith tlie, redlacling looses frowm dnocltol ral fron tie phwaplala

ester ecapounlt,
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The cuthor e presics Liis deep eppreciation to Dz, Corloa L, Kiloour,
not only for his patient guilonce ond thoushtfcl eviviclon, btut elso for
the encourcpmant recclved durding the courve of tlls otuly,

Thois ava alzo doe to tha lintloncl Imntiiute of Doualzh for provililiag
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Phytic acid 15 a heuaphosphete dexdvative of myo-inositel, onc of
the water soluble vitenins, Phytic ecii 49 probably the only bilologicnlly=
produged molecule containing si: phosplatc ester groups, sund ccertainly
ths emly koowm compound having six such groups om adljacent carbon atots,
On the basis of the rathor lbudtod evidence aveilalle, the structure
ohown below is tha ene nost generclly acceptod for the conpoundsg

0-PO0aH, 0-POHy
0-~-P0OxH,,

“Q,%P -0
0-P0aa
Phytic acid

Phytic acll £ vaiversclly present in the plant Linglon in the form
of 8 miol calciumercinosivn calt ecllel “phytin”, DMhwtin ves ficst
deseribel by Pallalin (1) anl later vas shom to be an inocitol conpound
by Uinterstein (7) sftor 4ts cutroetion frou cee!s of Inllan wuctord
(Ziaapcis nicws) by eccetle ccld anl procipltation by scrnoula,

Phytiec acil hos acsuned consilerable iuportonce fa nutritiomal
stulles, ecpeclilly becauce of iva cfloet on the availatlliry of wmetals
such as caleiu, mognesiun, Lroa enl zinc, eal eico ia cousxree, vievo
it 1o uvacd for tha removal of irvea fron wims (3) anl eopxr from
braniics (L),

Phytie acil hos been chom to have an Lukibitery elfcet on the
peptic disestion of ovalbuiin onrl elcotin (5); thia elfcez s belleveld
to bo rclatcl to L5 ability to forn imcolutle ceulidnctfouns vith proe-
teins below theis Loocleetvic poines d.es ot a U vhich covrerponls to

the optiaam: for the action of peussin,
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3eeal dous, copecinlly celelua and wopneslum, are bound very
strongly by plviie acll, The hich concantratlon of plystie acll o
cereals renlers ealcluw unavaellollia aul £3 thovoly one ol the causos
ef richets da InZcata, This 4s corteinly ol great conccrm ead duportance
in parts ol the vorld viere wnrelfined cevecls forw a cousiloruble pore
tion of the daily dlce, IMllouly ond Buvicon () gave evilunce that
tho rochitojcnie action of eorteén cercals contalndng phytie azid Lo
norocily due to tlc dnhilition of calciuw ubuorption fron the allivutary
canul and not duc to the uvnavellatility of phytie acild plhocplorva and
further thot tlo vachitogenie acitloa of coreals con be overcoun by
alling cutra calciua to tho dict, Llly £i.nl, (7) found that vien plye
tata replaced potassiws plhocplete fa @ nou rochitopenie or slipltly
rachitopenle Gice, raty Jevelopel typleal vaclilile cpptoncy phytate
plosphorus foiled to glve protection evea vhon 1ts use docbleld the
coommt of dictory Po The eppeurcnce of rachivle symptoas could be
explafacl on tle basis of the Zact that the wotcl fons such &3 celeiunm
end mapnesiun precent fa the J422 ova bouald strongly by tlo phyilc
acid wolceule, meolilag thoen vasvailcblo. Tho gppearance of richicts Jue
to calciun delicioncy hes Leen counfirmed Ly lellanly and Duvricon (J).
Purtler, bounl phytlc acll 43 not voallly Lyrolynald to supply luocgeanle
phosphsta sad tlo resulilng phosphnte doliclency ¢oull ba an clied
factor eontributiag to the appecrunce of rick:ta,

Roberts aad Yulkia (3) have shoim &t pliytic sell £5 vospoucilla
for maznesiua delflcioncy ia allino roes ol 11 colfua phytote 4n
thodr «ddces. The rats fod soiluw pliytoto dn thoeir dicts bacaiw severely
111 enl allltion of calcdum ov faocitol to the dicts brouyld clout no
Loproveicnt, wace elindaztlop ealcluw or inesitol dellclowney @o weasomns

for the fllnense A1lition of wopmeslus to the dicty wouuiiod do Lipwrovesmnt



3
in tho conlition of tho rots, These scuiles stress tie liportance of
tlie binilins of wotsl foas by phytic acil fa eniual mutvition,

Shold (12) has state! that phytin vas cealily solubla in fastric
Juicae and vas abooibed without hlvolysis, but el to ke cplit 4in orier
thot tie bouni calcium be roelcased aad utiiisced 4n bome fomuatiou,

Nobujt Onfoul (11) ceseribed tha antlczlelfication cficet of rico,
These studics of enticeleificotion eficet wore carricl out uslag roto
vhich wore fcd browm or polichel rice. Thw anticalcillicatlon eppearad
to Lavolve the procipitation of culelim by phytic acld. Tue alliltion
of C.6=1 ¢ culcium corbonate to the brosm rice diet produced better
calellication them dil tha polisheld xice diet, but on the otlier Liml
tho bLirovm rice dice pove poorer eclcification in ¢lw cbucice of tia
acorencous sousrce of caleclum carbonote, Thils clearly shoos that tlheo
anticuleificotion elfect of plirtcte ean bo countornctad by suitable
eldition of calcium, to ovorcoun the ecleiua deficiency due to procipliae
tion by plLytic ocid,

Little 43 lnorm cbout tho role of plytic acid &n plants, wiore Lt
L found wiiely distributed and in eunsiiercble guicentrations, Cikldcelin
anl Lana (17) concluded fiow their stuldes that tlhw phytates ia plants
act a3 @ otore of phosphorus vhich moy bo utilized by the plants during
sprouting, This opluion wvaa further supported by the fuct thot the
concontration of face Laositol incieases im coverel diilerent type of
sceds during gertdnation,

Peil ledu (13) hao susnentel thot phytates sorve 3 eorricrs for
trace metals naclald to Lasure morual plant growth.

ho blosynthesla of phvtle acil oiill remaliun waceiploved ond 1a fuct

no direct approaches have boom malo to tho elucliction ef this prollaa,
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Host of the vork in thls powcral avea hes boen conlingd eitlwr to the
Cetormiuntion of wotal phytin coutcac or te decralative stulics oa tiw
pliytle ecid molccule,  munder of szullos kewe however, boonr concermed
vich ehe daocleol plocphetilca. Their fsolation on! clavocseriuerion
fa various plant specics has beon entonsively worked out,

fnlerson (14,19) aal Venusel (17) ecarvict out detonmadaztionas of
puocphoric acil cstars of inocizol in vteat bran sod poteto leawves
reapectively, Purther stuilcs on phycate phosphorus determdnations {a
varfous plaat prolucts such as corn, cals anl certain othor corccls wore
performel by Schormullor and turlify (17), Rather (12) and fchton anl
Willdars (13),

Thae otulico on awounts of pliytate piwsphorus fa the legurdnous
plants, especizlly tha peq, vidch &3 of particular concern fa tho preoont
vork, were dome by Wolt (70), Fewler (1) and Bogovolitsheya (50,

The problen of biocymiliecis of phytic acll 2 an {ntriuing oue for
a wmrbey of roasonsy procdiwnt auowng thom 12 the usnique pocition of
pizytic scild o3 the post highly phoophoryloted corpount knvm in noture,
It 40 pocoille to conceive of soveral blocyusheotie patinnys for foroation
ef tlae phytic ocild gud tho otlwr fnouiltol polyphocpimtes,

The most obvious schome woulld favelve & stopise plonphouylation of
cyo=lnocitel in tla preconce of o sorics of inocitol oul phosphorrliatole
dnositol kinacez. Oua would thea eupoct e ronoe, dieand tridlmsphotes

< taonitol to fuuction es futcuuwliiazes §un the blosyatiwsls of phytle
ecil,

In apite of a muber of attoupts in diflovent loboratorica no one
hag beea able to £ind any vuprelucilic “inositel Linose" activiiv. f.e.

citol ¢ ATP ..___> {nezitel-vonoplospliate ¢+ ADP,
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Bolincan=Ostenholf ct.ocle (73) hive veported £inllag soie evile
for the cunuyuatie plwooboryicilion 0f & o=lunsitel using & erule hLemoldnacs
prepavciion foon yoaut,

Esbeeher end Hrvtborne ((4,00) veported tlat crude vut liver cxtoacta
vers capoble of cotulyning tiw forwtion of Liweitol uwmoniosvinio fron
LR (clcaosine triphoophate) anl faosicel, Those eve tia only vefovonces
in tix avallalle literctuve coucerning the divcet enoyiatlie gpatlecis of
tnocilool rowploshcta,

Slaca work in otlws luaboratovius hus fulled to eorvebovate eitlier of
thesa flnllngo, Lt £3 guite pooslble tilat Lnoclitel mewophospiate 15 not
formxd by a kinace recucitdom but 43 4a actuslity en erxtifact aricisg fron
the bylroly:is of eliiwr inonitol phosphatides or ocher phouplorylatod
taouitola,

Iz shioull be mentloned here tiet fuwsltel womopbacpiate, eloag with
variovs luwocizol poiyphwoplvites, s elso fowrel by the ennypratic brpirelysis

"

of pleiin by the "phytascs” present in neue plauts, but thia is & dorraioe
tive potlvecy rethor than @ Blooyutictie paihuey, Studics on tia lpsdrolytic
prolucts of phytle acid hove beon carvied out by snlerzoa (74), Floury
enl Courtoln (77), MeComulck and Cavior (7)) and Deslolert anl Fleuraut (7)),
Jootlnr posillle blosyutimtic reuts woeeld be one fn viich Lusultel
wonophocphate 13 formed 4a the oysiom by the bpliralytic cloaveze of phocphoe
wonalnosinlle aud thia dnecitol wouwophwephute L5 dncorporstel iunie funsitel
polyphospivitoa, Tuls vould appear to be a rool possilility, sinea foee
inositol esa be Lacorporatcd enzpcticzlly &ato Inosltel plxoophatiic end
furcher this would belp asplain the formoilon of Imocdtol womophosphate

in tiw eLsence of Inosltel kinmscs,
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A nuier of Laveatiyators have teea actdvely cuconeld dn thw foolailon,
eharoetericacloa anl Llasyntivcis of plocphoinocitlics,

A goybean plosplwinocitila has boom prepered anl partisily charace
tevived by tooley {(33), Poleh (51), Carter oo, =1, (37), Torthomue end
Clawzalf (23) aal Schollicld and Dutton (3.).

Phosphoinositdies Laqo beon Lsolatcl £rom cotton cecd by Oleoit (27),
uvicat geru by lisrelee=Colon cal Fouse (57), rot lver by Mcpheeson ond
Luc23 (57), lwrae end doo llver by 13iliia (30)e A disbousiolaosiille
froa brala vas reposted by Foleh {20) cal a teiphoopholinocitlla foom
beef brala ty Taclincom anl Bollaou (40) cal Brociorloff cal Ballou (41).

Uagealmweeht g, -1, (47) ebtained a phosphoinositllo From ljwophilivel

ooen peas sud repovied tikt tle eoupoun! L3 a4 wonophouploloositile anl
probably the ouly plosplwinosizile precont 1a the peas,

The structure of wonoploupholmositiio has beea veporicd by Wigen=
kuoche e8,01, (%) Todimson aul Ballou (40) enld Drochorloif eml
Ballou (%1) elze ecarricd out structural ctudies on the phosplwinosiille
corplan of beef braln, Thelr etulics have coniirmoel the prescnce of
phouphouonolaositile in beef brain along vivh die anld triphosphoinesiciies,
aal thelr proposed siructure for tie wouoplwophoinositlie agvees with tia
ono workied out by Wogenimeeht ct,01, (42),

Touliuzen and Bollow (40) and Drochierbolf and Ballou (41) hove sluo
attcrptol to elucliate the structura of (ll-, anl triphosplwluositiics of
theo boef braln, weinly after Jeceylatlom, slaee deceylatlion loals o proe
ducta vidch ore vore ouenchleo to scperstion anl siructural cucly:ds thaa
ere the intoct 1linils, Tie lipile were deacylated with byplronyiacine anl
ehe wesulslyg odture of deceylated plocphwinositiicd wus scparaiel by

ion ezchange clwomato roply.
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Determinntion of tha mhrtdn nhnoohom sse These deterndnetions veve alwo

carried out om mcture seels, 8, 12, 12, ™, % and 75 loy old plants.

Tle ethanole prescrved sarples vere driol fa the forceleair oven
at 55°c for 12 hours. Two graws of the sauple was taken and extracteld
vith 677 ethonol 4n a fohlot entractor to resove free suzors, The
sugar=£ree sauple wes them extractel by sholilng for three hours vich
1.25% tydrochloric ecll containiung 100 anbyirous sodium sulplate. Tle
sucpencion wes thea filtered anl tho residue Jdisearded, A 75 wl, sanple
of the chove filtrate vas diluted with 05 nl, of distilleld watcr end to
this solution vas alled 15 wl, of & 0,"" ferric chlorile solution in
0.,€7 hylrochloric acid vith slov stirrinc. Tho solution vus allowed to
stand overni;ht in oricr to allow the counplete precipitation of forrie
phytate, The precipitate wes filtered off uvsiag @ Cooch crucible, weshad
3eh tines with 0, hylirochloric ccid-soiiuu sulphate solution, to revove
traces of non-phytinm phosplorus coupounls, The precipitste im the Cooch
crucible was moistened vith 4 drops of 50 mopnesium nitrate solution
and dried fn the oven at 133°C for half an hour, cfter which {t uves igniteld
overnight 1a tha clectric furnance at 953°c. +Eter coolling, the preciple
tate was diszolved in 1) nl, of concentrated hydirochloric ecil, diluted,
filtercd into a 730 ml, voluretric flasik anl vale up to volume with dise
tilled vater,

For the colorioctric Jdeterminations of phytie acid phosphorus, 1) wml,
alijuots of the above solution wvere talien and the proceduve follaweld was
the saue a9 described for tla to:al phosphorus determinations,

The results of those esperivents ara elzo gshowm 4a Toble I and Fijure

1.



Mg. bound inositol
(per plant)

14

1600 -

1400 A
1200 i

1000 A
800 - S,

600

Loo

200

e b

l_____r.__T__.1...A....'. —_ ' -

O L4 8 12 16 20 24

Days

Figure 1 (a):- Changes in bound inositol
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(*) Progomotion of ryvnelns-itcleler®Vie The prepavation of of pvo-

{nositolel=C3® vas echicevel bty focling C¥0~ to pea pods or pleuts for
verylng lengths of tlue, eftcr vhich they veve sacviflicel aal the (e
dnositol 4colstcl and purificd by paper chrowvtosvaphy. Ia these stwiics
both the meturiang pea pols enl young pea plents swere uwoed for the preporae
tion of ¢ **-ia0sitol, Typical procoiurcs folloved sre deseribed belouse
8) This wethod fuvolved the feoling of €140, to pea plants vhich were
approaching waturity. In & typiczl ecase to pea plents zbout Lieloy
old were rewovel frowm the flats im the precvrth chavbor, viwre the; vere
grouing, TCach of these plants was flovcrias and coch Lol one 4 en long
pol ettached to {t, ia which tho ceols vere juct bezianing to form. The
plants were rewoved from the flats elong wich suflicient verudeulica to
protect the routa, The verndeulite wvas held in place by two lavers of
choese cloth, The plornts vere kopt in @ stoppeved jar which vas connceto:d
at on2 anl to a {ilter {loak ia vhich a tetal of 2,5 willicurics of €Yo,
wag geaeratel, sul at the otler enl to 8 tube couteiniag sollun biylrvoullo
for trapplng cuccss CWC,, The plonts wore kept unler 1isht only luring
the Joy anl vere supplied with €0, as follosse

Y:t Jave the plants wero fol c“Op for £ive hours durlngy the day ond
the feeling of c“og vag stoppel In the evenling,

ool dope the C"‘C;; fealing vas stertsd ancia 4n tha morning enl eone
tinucd for 17 bours after which &t waa stoppel azain,

2r] love the plaats were oupplicd €*¥Cn only for six bours. /t thio
polnt the plants were sacrificcd anl ¢ *-iavattol tooloted,
b) 7his case imvelwves the foeling of CY0. to eucloeld pola from hf=loy old

plonts in a Tlwuberg tule. In one stuly tvo pea pols, cach 5 en longy aul
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containing sixn dLmature pcas, weve usel, The pols were rouoved from tiw
plants fa such & way tlhat @& ochort portion of tle stew was still attacheld
to thcm, Thece pols were placcel dn a Thundberg tube with the stew portion
dipping in water ia the bottou of the tube. The Tlumberz tube wes then
evacuated anl connected to another Thunborg tuble containing SH sulfurie
acid anl 0.1 willfcuris of :zarc“ca in tha sile arwm. The cmcp was gencrated
by mixzing the contcnts of this tube, and the podecontaining tube wes opencd
anl the aystem allMd to attain equilibriva, The pols were fod C"“Og for
70 bours, alter vhich thoy vere sacvificed and cu-inoaitol extractel,
e) T™his cxuporicent 13 @ modificatfon of thoe one describel above., HKera
six pca pols (from Lkielry old plants) were placed in tvo different Thunberg
tubes, vith the stou portion of the pois Luucraed in water at tiw bottou
of thase tubes, Poth tubes wera evacuctcd and them conaected to 8 third
Thunberg tube by wcans of & T-=joint. This third Thunberg tube contained
0e5 millicuries of raapc’“"'os and had excess 53 sulfuric acil 1a che sile
arm, The €%0~ vas gencrated by pouring the ecll in the sile arm {nto
the tudbe, and the Thunberg tubes contasining the pols were openced and the
c¥0, allovel {u, #fter & feeling poriod of § doys one of the Thunborg
tubes wes disconnected and tie pois were cacriliicel and worked up for tham
Ls0latica of C'¢-inositol,

The pols fa the scconl tube were foil ce, for elcht days, aftey
which tiwo they were also sacrificed anl cYeinositol isolatel,
d) In thia procelure Ldeday o1l pea plants and pods wvere fol C'*Onfor
ef;ht days 4{n g vacuun dessicator. Ikre tha apparatus usel for gemerating
€30, was somevhat diffigcne from tle one alrealy descrlicdj elso, lactic
acid ani BaC0, were used for puncrating C3%0. fnstcal of sulfuvic acid

snd xm,c“‘og. A separatory funncl was esuaccetel to the evicucted dessicator
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coataining tha plznts and the pols, This separatory fumel contained
S uly of lactic acid, 1In & small bealier {n the docslcator was placel a
suspension of BiCl%0,, The lcetis acld from the scparatory funncl wag
sllowed to dvip into the bealier comtaining BaC?0y aul evolve €'*0s, which
wag takena up by the planta, Tie pois anl the plonts were sacrificed after
eizht days an? used for the fsolatlon of ¢ eincsttel.
e) In this ccae, young pea pods wvere used for tha preparation of c“-mesitol.
In one enpericent three fmmature pea pols (sbout 4e5 em. long from Ldeday
old plant:) with & small section of stew atill astiacledl, were pleced 4in a
Thurberg tude in such a way thaet tha enls of tho stem were funersed in
water at the bottom of tho tube, The tube was thon evecusted and counscted
to another Thunberg tube in vhich was placed 175 microcuries of Bscl‘(.\g »
vith lactic acid 4a tha side arm, Tha C'%0p was released by wi:ing the
contents of this tubo, tha evacuated podecontaining tube was them opened
enl the systom permitted to come to pressure equilibrium, The podecon=
taining tube was than ¢loced, CO~Irea alr vas permitted to euntcr the
generator tube, anl tha two tubes wera rocomnected and gponed to Jiraw wore
c“oz into the pod tube, This vhole process was repected five tioes,
conveylng moct of the availsbla CMO;.: inte i@ pod tube, /fter three days
the pols were ramoved from the tudbe, &nl worked up for the Lsclation of
¢*-inoaitol,
£) In this experizcnt pea plants 17«15 deys oll were used for the preparae
tion of ladelled fnnsitol, 1In & typlcal euporiucnt 1) plants wers rewoved
from the £lats in tho grovth chacber, vhore thoy were srosrdug. The vere
wiculite from the roots v2a romovel end the rooto rinsel vich distflled

water. Tuo roots of each plant werve than placed da a 175 wl, erlenueyor
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flask coutaining ebout 50 ul, of a mitriznt solution ¥, Tho flasks were
placed {n 8 Iesslcztor onl thoe Jdcasfcator evacuntel, Tho evacuateld
dessicator was connocted to a Tlanlerg tube, in vhich had been placed
1.0 edllicurlo of BaC 0s, with lactlc acid in the sile em. The €40,
was gencrated by wlifing the contonts of the Thwunborg tube aanl the evacuateld
desolcator contalning the planis was openeld and the avallulle c"‘o@, e DT
out of ths Thunberg 8s 4{nilfcated ia (e¢) sbove. The deszicetor wos then
kept unler constant fluorescent and Lncanlescent 1lizht for 1) days, after
wileh the plouts weve s2eriiicoed anl CcM¥etuositol vus eutractald.

~daocitolie Tia plants or tie pola fol CY0. were cut

into suall pleccs eal horosenized fa 00) ethanol {un 8 Virels bowogsnicer,
Tho homopenate was extracted with 007 ethanwl by reilusing {n & Soxchlet
extractor for 7% hours, The &0 aetlicncl extract was evaporatel to mear
dryness unler vaciun, rclissolved in water, decolorized vith charesal and
flleered, Tha filerate was deloniced with /rberlite TR 17) (W) and
oA B0O (&1) resfus, The eolutfon wus Lixm eveporated to a small volune
in a otrcam of alr unlor @ spotlighic &nl clwosatographed, The cu-imaitol
vasz puriliad by peper chroustograply.

Five Jillercnt solveng systems veors2 used, the details ol wlich appuar
fa the sectiom om paper chwowatolraphy.

The purification of the c“-imsitol sarmples was follovel by running
ralloauboraas,

Typlcal ralfocutosrala were rua by sprenling cbout 530 wicroliter of

#*+ The stanlord mutricat solutfon contzaing 1 gm, Ca{lidg)~eil-0, 5.73 £
Ky, 0,09 gme XMy, Qe ome MHuT04Ti0 4n one liter of uwatery this
solution vas dfluted 1:% in this caso,



K |
the labelleld pasples 4n the fora of a banl on Vhatrann % w1 poper anl
ucing pyriline (7)1 eyl elcokol (7)s water (C) solvent system, /fLcex
4 hours the papers were alr dricd end then euposed to Xeray filus for -3
deys, sfter vhich tlw £1lus wore dovelopsd, The pure {nositol sauplos
apyear o3 o clear banl, vhercas the prescence of labelled Lopuritics
in the c¥-inooitol saples wae lundfcated by the appearance of more than

o band oa tha Heray film,

(D) Dooldss eoanrlicntg roish rogeds 3-itcleveC Ve A mutor of e:paricents

wera performacd 4n vhich rolloactive dnocitel vas fed to developins pea
poide T.o dillcrent tyncs of fecling enperiuents wera carvicd outs

.. “ L] ~ - - - e
1) Tocilant € =inaziool throsh the a2 a o0 eicinel nolote In thia ecace

the pols were ramwved from the plcats with about ona inch of the sten
atill atcachel to theme These pols were placed, stem dowm, in bealers
coutainlag @ €*=fucsitol solutiou.

In @ typlcal czanple, three pols ef about 43 ca longth vere removed
froa hiedoyeoll plants anl placed in a eucll boaker ia such @ wannor that
the stom vos Lawersael dn 5 wl, of water containing the rediocactive Lnvsitol,
The beakeor with the pols was them placced La @ larpe docsicator containing
a tray of wator to provent ecassive evaporation from the poleconteining
bealker, The beaker contcined an aouat of Lnositel eual to & x 12% counts
per vimte, 2fter tlreo deys tle pols were founl fnfeeted with scoue kind
of mould or fuagus grovthe Souo of tho lecs Lafceted portions wero houoe
genfzed victh 77 lWylvechlorie acil, plzted on a planchet enl countal, but
chamad oo 14,ille dacorpovation of label,

The ecio cuperioont vas repeatasd 4n the open alr, where water had to
be siled froa tiie to tiue to wxeplace that vhibh evaporatcl out of the

fnositol solvtiows. The polecontalalug bealer had foosiiol equal teo
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2.0 x 17 comnes per mimite, SLter a wveck the pols were rouaoveld and
bocwzenized with °% bylrochloric acii, To the homogonate was alled PO
wle 0f 17 tricllorcacetic acil anl tha mi:ture was allowed to ctanl for
about aa hour to coaplcte the precipitation of the protuins, The proe
tcing vere filtcred off and the filtvate was heatel on a Lot plate, chen
trected with 199 equoous oemoonis solution wntil the solution wos alialine

to litms, ‘*a aliguot of this golution, eontalning wostly oxcanie phose
phate eotars, &3 evilcaced by poper cheonatogvaphy, vaa pleteld anl counted
in oriex to Jotorvuine the eutent of incorporatlion of c -moci:ol. The
total incorpecction was founl to te leca tiwn one«helf of one por ceat of
the allod counts and becausa of chese very low Lacorpovations this type

of feellny ciporiment vwas ebanloncd,

") Foo!lnn €M.ia502e0) by ndcerlon to pols thile stilY attochol o the

piancose This wethol concdotol An dnjocesing ¢ einositol solvtion tnte
tho iaccerior space of the pois, by wmoans of @8 53 A Euudlton slevosyringe,
Tho pols wure loft attaciw! to the plauzs 4a orler thet they vl ht coutine
to develop naturally, Varidations of tha following methois werc followdge
a) Pea pols attachel to four Jiffevent Zje-lay-old plants tewe lajected with
tle following voluwod of a C 9inasif.'ol selutions
Pod I e« 9§ picrolitvran
Pod IT e 12 wicvoiitres
Tol IIX » 7 wderolitres
Pold IV e 15 ndcrelitres
The dnjoctel ¢ etnocitol hai D8 x 12 counts pzr vlaute por 10
vicrolicres anl the total labelled pateriul fad te the four pois countuingl
35 % 14 exnes por wlaute, The pols wore left attachel to tho plants
anl zllowel to dinelop dn the labocatory unitor coustont fluorsocont and
incanieccent 1lishe, /fter a veck the pols were rovoveld fron tha plonto,

o

cut into cicll pleces an! heeapenicel n 15 wl, of 0570 etlwl fa &
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Virtis houwconiser, 2a elliuot of tie hocwogencte wes plateld and counield
to deteruine the total rccovery of label (Tatle IT), the auc;mnéf.ou ves
centrifusad and the supernatant ddszeeriel, The precipitate waig ailr driold
to remove tracea of ethaunol, and then stirred for three hours vith 10 ol,
of 13%) trichloroaceslc acll to eutract oclli-soluble phocplictes, Thae
extract was mele basie with 0.7 bariva bylroulde, chilled for scweral
hours and centrifuced, The precipitate vea diasolved in 73 hyirvocllorie

acil ani allivots used for chrowatesraphy and countlny, (Tctle IZ),

B I

14
Incorporation of € froum fnocitcl injcetcd
dato maturiag pea poice

Fol to 3 pols 25,700
Totzl recovered

in bhooogenate o100
Tecl e efter

¢ extraction oo
Supernaie from

borden procipitation S0
Bardum precipitate c1d

w#+11 ficures &ve for count rates corrcctod
only for bacly;rounl, no corvrection has
been salie for counter geonxirys all wvere
{nfinitely thin plates,
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b) This e:periiecnt s run to Jetermine tho extent of fncorporition
of ¢Meinositol inco phytic acil wich Lucvreasing tiee perilois, Caven
diflerens cupcriienty were periovred dn vhich the polis were fel
14 . . -
varyin; aswounts ef € einccitol oni them scocrificed ot diffcrent
tice {nctervels, eal the dacorporveiion of the label into various frice
tions atuiisl,
T folloving schome shows the procelure folloml dn fsolating
the sugar, 1ipil ool barlun phytnte froctiona from the pols after injece
e “ TS
tion of C " einouitols
Pols &njectel with cMetnositol
1) houcgenice vich 87 ethanol
n) ertroct vieh D00 wdl, of &V
ethenol in g2 Noihlaet extractor
fox 1J bouss,
v v v

Pesilee &< cthanol fractio:
(containdng coztly sujars)

a:xtract wisth *) wl,
of echylena dichiloviie
in a Tohlet cutvoetor
for 13 boura,

¥ R
Resllua etlhylone dichlorile Lraciion

or
14p41 froction

cuiract uith 1V
trichloroancetie uecll
for throe hours

v v
resd ke 127 tvichlovonctic ocll ertvact
eldd 2, beriua hyivorile
I . . v
tariia phytate borvdun gunonate



s
In exparloent I, to pea pods feom Ll=loy old plonts were injected
vich ¢ etnocteol cyuel o 9.5 % 15° counts por vinute, ff{lce 3 wook
the pols were ramovel from the plants, cut fatp snzll pleces and houo=
ganizel da 307 ethaaol 1o a Virtls houwogoniszer. The hoooocuste vas
zeracted with £09 ethanol to pot the susar fraction. The resilue from
thiz trcatmont w3 JIried and entracecd agzaia with ethylone ddichlorila to
get & lipil fraction, end ves furthor treated for the cutractiom of
phytic acils "liquots o thase fractioms vere plate! anl eountel,
(=01 1I2),
In E:pericut IX, threo pols were injectel with CYeinooitol equal
to 8.4 x 15° counts per rdmte, ffier ten dova thoe pols wore secriiical,
baoogeniued with 30% athanol ead tihe labelled sugars, lipils and phytie
ecil fractions Lsolated a3 stoteld carlicr anl the extent of labelling
detexrminel, Results appear da Tuble 111,
B.periaxcnts IIT te VII started with the fujection of ™) wierolitaro
of ¢¥atnosicol (cjuzl to Le2 x 15® counta per wimtc) fnto cach of ten
podo, The pols wterve scevificel fn pelrs at 15 wiauntes, % Lours, 4,5,
anl 12 days cal wora cut into smcll piccey and wxwgenized with SO0 ethanod
dn a Virtls howoccnicer, Tha hauosenate wae procesael as alilenreld earlicr
for the dsolation of svzars, 14pilo anl phytie acil froctiows anl the
axtont of lalelling dotermined £n these froctions by placing alljuot and
conting, Rosults eve shoem ta Tallo I,
¢) Thls esperiment wos devisad in cuch & mavner that tha fncorpovation of
cMeinoaitol could ba studicd wler conlitions of coatimmous 1i:bt oand also
unler concitlious vlieve 1ipht wes Jiscoutim:cd et night for onlout siz to

saeven hours,
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Efifect of dark perfol en the facorporation of ¢

T'LLE Vv (a)

fnositol in the naturing pea pois, (Crperiment VIIT)

&~ Phytic Bariun
Tice Ethanol Lintd acii sunornnte Restlue
2 days 3972 2293 &56 5T 5C7
§ doys 413 6 17 843 627
8 doys 3331 361 1C5% 752 855
12 doays 2801 6 2046 sho 97
16 days o758 L&0 2337 530 1210

In this experivent the 1i:ht was turned
0if for €=T bours eech nirht,
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TABLE V (b)

Effcct of dark poriol om the incorporation of c“.
fnositol ia the waturing pea pols, (Experivent LX),

‘”l
ot Phaytic Bariun
Ethanol Lipid ‘—L acid supernate | Reafdue
1:_,
2,056 9734 0 o6 200
19,565 9500 0 315 24 b
¢ + . =
17,6 10,173 0 595 09
m
. o --7‘
12,7C0 13,990 173 €5 356
12,115 10,743 I 563 T45 453

10,394 8430 &5 95 535
Pf . &

10,575 5759 1775 495 615
e = +

11,150 3050 1555 315 795

In this exzperiment the light supply wna continuous,
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Bzperinent VIII was performed unler conditions ivhere light vas
discontimued at nizht for six to scvea hours, Toen pols froa LO=lay-old
pua plants were uvacd anl in each case the pals were fajected with inositol
equol to 2.1 x 15% counts per minute (specific activity 2.0 x 1.° counts
per oimute per williuole), These pods were socrificeld in groups of two
atter 7y 4, £, 17 anl 16 days, The pols vere cut futo crwll picces,
_bonozenized in 527 ethanol in a Virtis bouosenizer anl the bocojcnate
processed for the f3olation of various labelled fractions, for each of
vhich the extent of labelling was Jdetoruineld, (Table V).

In exporisent I, the C 4 etnos ftol-injccted pols wre kept unler
eonstant ug.lt. Bere 13 pea pols wore fnjocted with C M _tnositol ejuel
to 2.1 x lf) counts per minute (specific activity 2+0 x 17® counts per
ninute per milllocle), The pods were sacrificel tvo at a tinme at {ntervals
of 15 mimutes, one hour, ciz houra, ™4 houra, 7, 4, 8, 12 anl 16 doys, The
pols once egain vere cut into emall picces, homocenized ia {39 ethamnol in
a Virtis horouenizer anl the sugar, lipll and phytic acll froctions fsoe
lated and counteld, Fesults are shoum {n Tcble V,

3) Icolztfom ond porelal chorogrerf-otton of Yotolled gumewc, Mofls

end phosnbaevinged fnacienls Eonm nweg nnla fol C -!noeyi‘:.ﬁl.

‘) lno‘nf’aq pn'l 13:-.-'-1('1(“«’-4'»-‘ nﬂ LoEmATNSANE o o‘ 0\«4 PrY’-\r\-\l F‘-wprquc.

The 027 ethonol bonosenate of tha pols fol c*etnocitol vas filtered,

anl the resilue entracted with cbout 270 ml, 0f 527 ethanol for 13 bours,
The filtrate enl tiw e:xtract were then coubined, The 807 ethimol fraction
thus obtafined contains mostly the sugsrs and {awcitol, The rocllue wag
further treated for the oxtroction of 1liplis,

The 534 ethonol entract vas evoporated to a suall volume unicr vacuun,

treatal with orite anl £iltovel, The [iltrate was deionized wvith I 170
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(R) and A L2) (O11) resins, Tha defonfzed solution vas evaporated to a
ona:ll velurae unicr @ shot 1i;Lt ia precence of a continuous strean of air,
a slizuot of this cutract was plated end counted to detercduc the extont
of total lotelling im the 807 eotixnol extract., The vesults of Eupericcnts
I to I are chowm {a Tubles IZI to V,

The &3¢ ethonol extract was chroratosraphed dn the pyriiine (7):
ayl alechol (7)) water (€) solvert systen end chored the presence of six
covponentss imositol, sucrove, glucosc, »ylose, glyccreol &al aum orjanie
phosphate cater,

In orler to {ind out the oxtent of Libelllng ia tiese elx covpoents,
a portion of tha 237 ethonol eitroct was run in the forw of a strip on
Uhetonn 3 wn papers Reforence spots were run glong with stonlarlis and
the position of tie verious componcuts located by spraying the reforence
portion ol tle paper with amawalocal silver nitrate, The atrips were cut
anl the sl couponents eluted frou the strips with water, The wocter exe
trcet van evaporatael to 8 smull volune, plated and counted.

Thase deteruimations vere cuvvicd out only &n enperimente I, VIII
end IX, Tx results are shon dn Table VI,

It bhas not been possidble to 4'entify tha orpganie phoaplate ester
present in the O)! ethanol eucract, despite a mxber of attenpis, This
conpounl appears as a blue spot on poper chrowatograus sprayed with the
fxolrod and Bonlursty (50) wollifieatfon of Bancs aad Ishervood melydlate
epray. Hatover, oa hydrolysis fa 31 bydrochlorie fcild for 3 bours at
l‘)l)oc, this orzonic phocphate ester thouch mot completely hyirolysal,
shoved thie prevence of faositol, glucose enl Lnorzaniec phosphate, /notler
spot trailing tha glucose spot appeaved on the paper chromatojrawsy this

{3 probalily due to tha prescnce of hylrochloric acid in the hyirolysate,
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The vesules of the clwomatograghy of the hylrolysate era presented in
Figure (II),
b)

solotdon o7 the 218-11 froctlonge The reallue loft aftoer (03 ethonol

extraction was driad anl? extracted with 3 nl, of cthylemn dichlorila
for 13 hours {n a Souhlot entractor. The ctlyleme dicklorile extrace
containing tho lipils was evaporatel Jdown to a suell voluwe, Tho resilue
from the 1ipil extroction vas storal for the oxtraction of phytiec acid,
/a aliguot of the 1ipi! extract was plated anl countedy results on the
fncorporation of 1label in the 1ipld fractiom of Experlienta I to IV
appaar 4a Totlca IIX to V.

f=rctionge The 14pil fraction was hylirelysed ani

soud of the couponents {n the hyirolysste were deternined by paper chrouae
tography. The wethol felloved vas essentlclly the one deacrided Ly
Wazenlnecht of,ci, (7). Tho 1ipid freetiom of Experiments IXX to VIX

wore pooleld torethor, coucentratcl to & sucll voluze and hydrolysel,

tube 4n en ’blerhcllcn pictol, Ia the cecled tube was placed 1 ul, of

concentrated 1ipid extract eni 04 ml, ©f 0,59 sulfurde acid, The hylrolysis
was carriel et for 4 hours ucing vater es a refluting solvent, The
bylrolysate was aljusted to pil b By stirring vith Doveue? (I!CQ.) resin,

Tha recin wags filtered off and the filtirets wos talen to dryness by

lyonhilination, The dricd rvesilue was taken up fu dictilicd wvater end

clhirouatographad,

sge /nother 1 vl, of the 1ipil eutract anl 0.5 wl.

of € hylvochlovie acid wos placed in @ sealel tube in the /blerhalien
pictol, The sacpie wvas hylrolyscd for one hour using dlmethylceeliosolve
a3 tha refluning solvent, The hylrolysate was eljusted to pd 4 with

Dovaise? (!!"‘O') recin., The resin vas filterved ofFf anl the flltrata teolen
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Figure II (a):~- A typical paper chromatogram of the organic phosphate
ester hydrolysate in Methanol: formic acid: water
(80:15:5) solvent system. The paper was sprayed with
sodium periodate-benzidine spray.
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Figure II (b):~

;
I
+

hydrolysed
organic
phosphate
ester
standard

glucose
standard
inositol

A representative paper chromatogram of the organic
phosphate ester hydrolysate in one solvent system
methanol: (80);formic acid (15); water (5).
Chromatogram sprayed with ammoniacal silver nitrate.
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to dryncss by lyophilisation., The dricd residue vaa Jiccolvel dn diseilled
woter and chrocmtorrenhel,

SLiaitne bylvelesisge Alkaline hylrolysia was careled out {n zetlhanolic

potassium hlvoxile, Omo el, of tia 1ipid extract was Jdicsolved in ooist
benzene end to tids vas alied ome nl. of 142N methanolie potossciua kyplro=
xflo, The hyirolysis vas carried out at roow teuperacure for % hours
uith occasioncl ehilidug, The rcaction nl:ture was f{ltorcl and the resilue
was woched with siz § ul, portions of bonsencercthancol (3:1), Tha resilue
wig then dlscolved in distilled water, the pH adjusted to 3 with ccetie
acil, and the solutfon thon eutracied with petroletw ethere The cihwr
layer was discarled anl the agueous layer filtered throuzh Cellite 535,
Tie £iltrata was extractel three tiucs vith ethyl ether to rewove ecctic
acld and was thon lyoplidlised, Tuis hylrolysate was dissnlved ia water
end chromatographed,

Toe chrometozraphie detalls of 1ipid hylrolycates eppacr {n the scction

on paper chrenatorraphy.

e) I traciim of plartic nrilte * variety of methols were tricd for the

eutraction of phytic acldd,

During the early stazcs of this stuly vhen c*etnocitol was preparcd
by feeldng Dol 03 to the pols and also vhen C Woinositol ves fed to ti';c
maturing pods, tho prococliure for the isolcotiom of plytic acil becan by
houozentclngy the pols vith 0f hylioclloric actl,

In & typiccl cace, tro pols from bl=doywold plants, which were fed
B-:*.CMO:; fa 8 vacuum dossicator for tem Cays, vere houwgenl:ed with £
hydrochlorie ecil, To the 77 hylrochlovic ectl eutract uss alled 15 nml,
of 127 tvictloroacetic acil with eoatinuous stirring. *ftcr one hour the

procipitstel protolns vere I{iltered olf anl the {litrate wos warredl on 8
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hot plate, then treated vwith 1Y% aqueous armonia solution untlil the
solutiom wus gli;nhtly ellalias to litums, The solutioa vas heated for
a8 short time, allowed te cool end tlen conccatrated unler vacuua, On
evaporatlion white erystals egppenred, These erystals were dissolved in
13 wl, of 137 acctie acil anl hectel for a sliort tine, *Zier cocling
an cxcess of amroala aenl 5070 ethanol wag alled and the solutlea was
chillod overui ht. A vhite cuspension appeared and the sclutloa twas
chromatosraphied,

I o dil€crent colwat syntauws were uscd for phytle acid chivountoe
graplyy, the detolls of vhich ara mentlocacd in the paper chrouatography
scction,

In the liter studies varlations on the tvo wain wethals of eiitrace
tion wre tricl, Tha fivs? mathod eutalls tho use of 127 zcetie acid
(55) anl tin sccond cethol consistel in a trichloveacetie acil extractiom
followed by precipitation of bariuw salts ar pHl 8,2 (50).

These wothols were first euployeld for the extraction of phytic acll
from mature pea sccds im an attecpt to devise en adequate wethod for
ferther extractions,

Peopovatlon ef scols for evtractignte Tea gram of tiw pea scels wera

sozked {n water, brolcen Into small pleces enl then stlrrved with 150 ol,
of ether for thrce hours. The ether wes decanted off, anl the peas wore
oven=dricl until the loct traces of etler had boen rewoved, The weiyht

of tha deicd see:ls was 3,7 praws anl these sceds were wicld for phytic acid

extraction,

grtmarnrlonte 1,6 procs of cthoveiriceld seels were stirced ulth

29 ul, of ecetic acdl for three wowras, /Lfter £iltratlon the crtract was

concentrateld and chromatosraphd,
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Teictlorovcetic fcil extvactiomge 1,6 grang of the etherelricd secls vere

treated with 0% wl, of 105 tricllovoacetic acil au! mechanicclly stirreld
for three hours. The supernatent liguil ves collectel end 0.7 barium
hylro::ille solution tua allicl to & pH of 8.0 to £.5. It vas then sct aside
for an hour oal tha precipitaze, widch usunlly forued Luaxdlately, was
elioved to scttle, Tha precipliate was theom spum dowm in e centrifige
anl washed £irct vich distilled veter, thea wich 059 echonol and £iaully
wvich dfoedlled weear again, The precipitate was dricd {n a vecuun desslcoe
tor overni it ia tla centrifuge tube. Eclf of the precipltate ves suse
peniod fn 0,7 hy.lrochloric acll anl the oither half fa 1)) ccetle acll,
T preclpiliste was alloxed to stunl? for about an hour, the unlissolved
portion was removel Ly comtrllfugation, and tha solutions vere uscd for
paper chronatorraphy.

Tor tha oi.trac:ion of phytic acifl from pea pola fnjected with €%
faocsitel, tha “barfua eutraction” methol was followed, The pold resilue
left aiter 1ipil extroction vas extracted vith 107 trichloreacetic scid
for thrce hours anl the procelure described sbove wns followel, The barium
prociplicta wea taken up in 27 hy.lrochloric ecid and scctic scid for peper
chroratosraphy, (lctailas in the scction om pepor chromatosriphy). /n
aliquot of thwe sauple wes pletal enl eounteld to find ouz the labelling
in plytic acll, Dosults sra shom in Tubles IX to V.

Thae suparnatant solutlion left after plytic ecld precipitation by
barium wma concentroteld to & ormall volinwe unicr 8 gpot lishte, 4 portiom
of this solution vas plated enl eountald,

The finzl resiiva left waa sunpenlcl in vater, platel anl couutel,
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k) Chroxwssorashic sens-ntdiomn,

r)  Colurm ghmworssasenbal

Colim chrorntacraahy of tho bariswonloble feonctisvte ‘ttoupts vere

mala to Licntily the couponents of the supernatant fr.ctlon left alter
the prceipitation of the barium phytate.

Tuo wetholds vere used for separating tha barium supcrnate couponeats,
Thae first wothod euntzils the uce of varylng comcentrations of lichiuvu
chlorile as tha elutiny sclvent (41), while the sccerd uethol veilices
amoniun fornete~formie acdd as the eluting solvent (75),

(a) L

evaporated Jom to & srall volune, at vhich point & white precipitate

shdve ehlorils goaa=crionge Ti supcrnatant fraction waa

startel to appear, The suspensiom was thom treated with A 170 (E)
resin anl tha precipitate wont back into solution, Tho resin was file
terad off anl the filtrate was male strougly basic with cyclohenylauine
and evcporated to Jdrymess unmder vacuun,

The resilue wes dissolved in hot abselute ethanol and tha insoluble
o083 (which eppoared to eontain no orsanic phosphnte) was filtercd ofl,
The filtrcte was taken to drynoss, the resilue was dissolved im 15 ml, of
distilled water, end this solution vos subjectel to coluin chrocatozrephy
end paper chrouctorraphy.

The fon e.thnge resin used was Dowoxel chlovile (130«71) mesh)g
colurm clze 3C en by 1.5 cu, rete of £low was aljusted to 1 ml, poer 2.5
winutes,

After packing, the colum vas loaled with 1) ml, of the savple and
the coluim vachel with 53«03 nl, of 24stillad water, A ewiiflel pradient
elution techal.ue was uwsel, firat leeping 752 wl, of vater fa the wiiing

chavber and 0,7 1ithium chloritle in the resorvoir, /fter collecting 93
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fractions of 15 ul, each, the concentration of the eluting solvent in
the veservoiz was chanrel to 0,43 lithium chlorile without chancing the
contents of the miring chacber end enother 75 froctions were collected,

The total phoaphate detercdnations of these fractlons were carrield
out accoriing to tha method of Earley and Deturk (43).

The coluun fractions were then eveporated Jowm to a suall volure
end subjected to paper chromatosraphye.

(b) Faorgore scoeyotionse Tha supornatant fraction after treating

with IZA 170 (H) vesin vas extracted tihwee tiws uvith &) wl, of etler,
The water layer wos reluced fo weluwe and put on the colucn,

Tho fom cuchange resin useld wes Douvese? (130«72) wesh, forunte)y
coluun slice 1,5 cu by 10 ey rate of flow 1 wl, per wiacta,

The recin vas first washed with 30 hylrochlorie acil cul thea with
3H esmoniuw foruate until free from chlorile, 'l’ha. excesa of ewroniua
foruate was renoved by washing with water,

£ter loaliag, the coluunm vas washel with 770 wl, of distilled
water and then eluted with the following solventste

8) 420 wl, of a solution maie 0,01W ia forule ecl? and 0,73 wolar in
acwonium formatoj 35 ml, freoctions were collectad,

b) 529 wl, of 0,01 formie acil « 0,75 ammoniwa formatej 35 cl.
fractlions vere collected,

These fractions were concentrated to & snnll voluwe anl subjectod
to papor chrcnmtography; |

~

Colurn ehranin rashy of tho 7 erhonal evtree2 from pra poln 621 ",

wsitolie The procelure followel was the saie as uwentiomed Zor the clixow

matography of bariuam supernatant fractioan (75).
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The eluting solvent system wes formic aciil = amoniun foructe, T
&Y{ ethanol extract was concontrated to a smell voluwe anl put cn the
coluin, The columm veas wasched vith ebout 130 wl, of Jdistilled water
to remove the sugars, end after that the rest of the procedure is the
same as mentioned unler (B) above., The water wesh and the other frace

tions were talien to & small voluin eal eliroumatoyraphed,

B) Paper chrovwtorraphy.

of solvent syste.s vere used for the isolation and purificstion of c“-
Lnositol from the $07 ethaunol extract,

In most caoes aseeniing chrouatonraus were run in cbxa:t\tograpﬁic
tanks for °4 hours om umssched bhatman# 1 paper. RBach jar was covered
with a polystyraone cover or a cariboard box im erlcr to protect it from
alr currcnts aal con:ieﬁsatiou.

Tha following solvent systons wera txicl 4da order to £ind & solvent
systen vhich vould give the best separation of the components of the 5O
ethanol e:xtract,

1) n-butanol (12)s ethamol (1)3 wator ()

?) oebutenol (4)s pyridine (1)s wster (1)

3) pyridine (7)s a2yl elcohwl (7)s wator (©)

4) meproponol (£)s ammenia hylroxide (3)s water (1)

5} nebutanol (5)s scetic acid (1)s water ()
Four of these solvent eystems (musbers 1, 7, 3 anl 4) pove a8 recconably
good scparation. Typical results of these scparations are shorm in
Figure III,

For tho visualization of spots, the panmers wera fivst air driod

and then sprayed with the eswonicesl sllver nitrate spray of Ballou and
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Figure III (a):- A typical chromatogram showing separation of C =~

inositol from other components of 80% ethanol extract
in the solvent system n-butanol: ethanol: water
(10:1:2).
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Figure III (b):- A paper chromatogram showing resolution of C° -inositol
and other components of the 80% ethanol extract in the
solvent system n-butanol: pyridine: water (8:2:2).
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Figure III (c):- A typical chromatographic separation of labelled
inositol from the rest of the labelled sugar com-
ponents of the 80% ethanol extract in pyridine
(7): amyl alcohol (7): water (6) solvent system.
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Figure III (d):- Separation by paper chromatography of c**-inositol

from other components of the 80% ethanol extract in
propanol (6): ammonia (3): water (1) solvent system.
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fndersen (5%) or the silver nitrataesodium hylrerile dip resgent of fAnct
and Reynolds (54), end heated in en oven at 173°C for to to three mimitos,

Further chrocuitoproephic atulies shoel that pyriliaes oyl alcoholy
wvater solvont system gavae the best resolution of the coupoucnts of the
8% ethanol extract im 74 hours,

Por purification purposes the (30 ethunol eutract vas rua in the fora
of a boenl on Lhatmun 3 21 paper, Refcrence gpots were £lso rua along vwith
the stanlards and the C“-inosicol, glucose, sucrove aud otlwr lobcelled
coupoacuta were located by spraying tle reicrence portioa ol tho paper
with awonizcal silver nitrace, The corrvesponlin; strips were cut frow
the paper anl tix cu-:lnositol cluted with woter, The water outract g
ovaporzted to & ouall volume fn 8 stream of alr ia the presonce of @ opot
12 ht and clwouatographed e cin 4a the sase solvent, Thls procelure vas
repeated until a clironatographiically pure sauple of ¢*-1n0zitol 1o

obtainc!,

. - N 1 08 an : - 3 ! 2 ooy
Chromntorrasthic 'entdfloneion 08 cornen-nrs of OV cehrnast c-trncy foom

1‘ - - 2
ped poly fol € «inncirolge TFor tho Lientificatioa ef couupouncnts of the

&) ethonol cutract, asceniing chrouatosraus were rus 4a the solvent
systems mentioned earlier for the purification of cu-tmsitol.

Onca ezain, woct of the clivounvtosrais were run in the pyrddines
auyl alecoliols wvatar solvent system for 74 bhours (ascenling) anl the spots
developed with avawnfacal silver uitrate oolution. The xesults chored
tha presence of eix differont eoiponents mauclyse {nositol, glucose,
sucrouse, iyloce, glycereol aud ovououniec ploiphate euter,

In oricr to £inl out the exutcaut of lalelling in these copoucnts,
the 05 ethenol extract was vun {a tie form of @ ctrip en ihatuan 3 111

poper in a descealing taniz for 3D hours in the saue solvont eyslow,
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Reference spots were run elong with the stanlards and the position of

tha componcnta was leocated by spraying the papurs with cilver nitrate
epray, Ths strips were cut ond the aiz ecomponents elutced vith water enid
the extent of labelling in thew determined, R sults of the chrasweographie
scparation are preseated in Figvre IV,

catoge The 11pLl hydrolysstes were

chromatozraphed in four different solvent systemcie

1) fsopropanol (3)s acetic acil (1)s water (1)

2) m~butanol (4)s acetic ecid (1): weter (5)

3) meproponol (3)s acctic acid (1)3 weter (1)

L) pyriiine (7)s axyl aleohol (T)s water (G)
Out of these four solveut systons ouly nuwber 1 aad four above vero found
to give & closr resolution,

The spots were developed once acain by using the silver nitvate

spray, Resulia are prescated 4n Pijuvve V¥,

puosnhintiod e For tha

scparation ¢f phytic acil and inositol polyphocphates, varlous solvent
systeun were tosted for both decceniing and auconling pepor ehrowatosreply,
The ning solvent systews tested were of tho folloulng coupositionte

1) tebutanol (€)1 formie acid (2)s water (°)

7) tebutznol (C)s TC* 4 gruuss water (1)

2) tebutanol (3): pleric ecil 3.5 graovag water (75)

1) methanol (80):formdc ecid (15): wotar (8)

5) eethanol (C)s exzonia (1) water (3)

€) fsobutyrie acll (15)s 0.0 auswrda (J)

7) nepropanol (52)s emouta (472)s veeer (17)
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Figure V (a):~ A typical chromatogram of 1ipid hydrolysates .in the

solvent system isopropanol: acetic acid: water

(3:1:1).
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Figure V (b):- A paper chromatogram of lipid hydrolysates in
system.
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Figure VI (a):- A typical chromatographic separation of the isolated

phytic acid from mature peas in t-butanol: TCA: water

(80:4 gm: 20) solvent system.
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0) fsopropanol (42)3 picrie acil 1 gog vater (70)
9) fsovvepawol (72)¢ suwnia (17)s weter (17)
Of thesa colvenss sfxz of thew (munders 1, 2, b, 6, T aad 9 cbove) were
founi to Lo satilsfactory. Some of tho typilcsl reaults are prosented
in Figure VI,

Mozt of tha chwomatographile separstions reported hera were carricd
out eithor {n fzobutyrie ecils awmxmnia or 1sopropcnole ammonisg water
solvent systems, The inositol phosphates roved very slorly in these
solvents and the spots uvere much wore corpact anl clearer thoa those
obtaincl ia any of the other solvents nentlonel above, The colvent slso
travelled very slaily on the paper anl therofore three to four :dcoys were
macessery for the developrment of the ¢lirouatorram to get & goold resolution
of the ecompounents,

For the detection of spots, the popors vere elr dricd ond sprayed
with the Axelrod anl B alursiy (57) wolilication of the Henes and Ishore
wvoold molyblate spray for the detecilon ¢f ovganlie and fmorganie phosphates,
The papers were then bhoctod 4n the oven for T3 uinutes at 1?906 end

erposed to ultraviolet 1ishe,
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Figure VI (a):- A typical chromatographic separation of the isolated

phytic acid from mature peas in t-butanol: TCA: water

(80:4 gm: 20) solvent system.



25

O

-

-
-

\

/"\

_—

47 «

| N U I

</ ) !

. 3]

1o o

) O Ol o+
3 58 58 99
« U'g\ oo« -l 4
) a9 Ry &2
ol g-ﬂiﬁ.k g-ﬂ(D. 80 Qu
I's] - O O e o e - 0
2 §8ce% HEel 22
[H LD B © O R @ -

Figure VI (b):- A representative chromatogram showing separation of
phytic acid isolated from the peas in the solvent
system n-propanol (5): concentrated ammonium hydro-
xide (4): water (1).
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Figure VI (c):- A paper chromatogram showing separation of phytic

acid of mature peas in the isobutyric (10): concentrated
ammonium hydroxide solvent system.
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Figure VI (d):- A typical paper chromatogram of phytic acid of peas

in the solvent system t-butanol: formic acid: water

(6:2:2).
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LOULTS 2D DISCURIION

In the prosent biocyathotie stuly, prior to doing any traccr feoling
experdients, stulles wore carricd out on tha foration of plytia dn the
groving pea plants, vwith the fotontion of obtalning sexw {nlovuition poe
gerling the tioe et vhich phytle acdl eyntlhiesis gpproochis @ maiium
rate. Previous faveatisators (79, 71, 77, L) used a vardety of methols
to Jeteruine tha phytia plwsphorus concentration in pluauts, ronzing froz
the dLifauicion in color of a furrle thioeyanate selutlom (7T) (wlLich by
a suitable choice of conceatration of acil and of the reactents eaa b2
uele alwost proporvtion:l to the pliytate econcentracion over g llnited
ranpc), or separating phytin anl ortlhphosphote ehrovatosraphlcally on
paper by use of suitcsltle solvent systews and then estizetiag the epot
arca or spot lengths after developient of tha clLrovatosrane (L5), anl/or
the staniard eolorlietrie deterslaotions of faorpanic phosphate belore

and after hylrolysis of the phytin phocphate (%2).

~ Rt . -
S VADTU S Lol e

iz o

o to Incvoonic ovtherhosoth

These deterninations were carried out sccoriing to the rethod of
Earley and Deturk (40), ond tle colorimetrie deteruinotions of phosphatae
vere done accorling to the procciure of Diclmana and Eray (52). This
perticular method of Earley and Deturk 8o alvontaics over the methods
doviscd by Folt (7)) eund Pouler (40). Im the retiwd of Rolt, whove
phytin concentration vas weasured by the divdauition &a color of a fervic
thiocyanate solution, certala aaloas (notsbly orthophoaphate) are founi to
{nterfore anl the orthophosphate concantration during the perlod of stuly
here 48 quite hizh, Sisdlorly, the wethod ol Foiler has the disalvantage
thot the ectimetion of phytia phosphorus el orthophosphate by measurling

the spot arca or spot length enl or wrezuring the dencity ef the opots on
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paper ciromstorrams 13 move @ qualicstdve procelure thin guantitatdive
and will give lowcr concentration valuos,

Richurdson wud fuslrod (51) hive shoen in & nudcer of bl les plaats
that “bounl” inosicol desrccses elwrply afier gonuloazion, reucias wora
or lesy consitunt for @ whila anl then clowly incrocses as the plant
cpproccies fcturdly end scod producilon, TLlllor siudics Luva or (N
ehenges In totel plhoaphorus &ald phylla plocplwcuvs coatent of the pea
plants dnidccta Lt phytia eowentratloa drops slurply dialng gorainee
tion ani reanius &t an essentlally covstout low level wabil eaturity.
Typleal resulis cve shiom 2a Toble I anl Fisure I. It &3 spparcal fron
fizure I that the resulta of Dicharlson anl #zelrod (51) end this study
ave {n acrecscnt f.e, tha docrcase fa "hounld” Inositel during anl Just
aftor gorulnatlion docs fa fact reprosent largely brediilom of phytim
phosphorus, It £5 worthihilo to montion hora that studics of Richordoonm
&nl Azelvol were coucerned with the total "bouni” inosltel, vhercas fn
tho precent case only the phytiam phosphorus waz deterninel, but the results
ara still {n azrconent,

Theoe rezults {nilcato a great dificronce 4n phytin comcentration in
the floxerin; pea plante anl the maturel pea polds, wiwie the conceutration
13 volatively hlsher, glving fnilcations of its synthesis durling cecel
forvetion, Thercfore, 4t was decilel to carry out tracer focling enperle
ments wvith the Limatura pea pols, vhers the scels aro just begining to
form, Pecuusae of ecwe fu haniling & Juaxf varicty "Little lkicvel" was

ocleetel for trecer stullec,

7Y Feolfar eneriionti,

(*) Prococzsedon of coo=inonitol=tieC 24

For the rousons meniioned {a the futroluction, Lt vas duecllicd to use



{1
1‘ 41.7 <4 ol phs [ 2% ) L ag ]
- wa. N g™ - o s R mer gawlohda - ] ade bl
first oyowinosiiol-C 23 a pooslills procuzior of phytle ec Lis
cxmpound 13 not obzaianbls camnercially, end several methods of properaticn
had to be tactzd bofors a sultedls procedure wes doveloped,
Tha ssudies of Richexdson ezl Zuzleed (51) {nlfcateld 1o2s1ling of
Lacsital toth {a 1d«!iay oll pes plan2s gnd ia ercised maturing pea pols
14
vhom expesal to @ C Qp etmosphers. A vunior of gsrocoduray wore follemred

e tnocitol

{3 ovisr to device & methol glequats for tho fselstiom of
&nd vhich woull give ool ylolis,

Initic) studles, whors tho flowezing poa placts wers epoted to a
c¥0, atuwosphere in & jor, pove very poor rasults Jue to a very licile
tiza exposura of plaats te cuo_? arudsphere aad else to wwwre than alsjuate
erposure ef plants to 14cht resulting $a voter deplatlion frow tie plants
end conlencation of this woter en tha wvalls of the jar, Tuis also reculted
in the vilting ol plunta, Overall rasult of thls experiucud vas & poor
d{ncorporation of cuOgg iato thw fnozitol fraction, vhich vos due in port
to tha foeding tine period snl to the fact that mnturing pea planzs are
tlow to incorporate cmOg into fnonitel, The sunll ewount of CMGQ fne
corporatsd into these plants went lavpgely into thwe glueose anl sucrosae
fractions,

In early stuiics vhore the G 90; was forveld anl fol to pols within &
single Thunbers tube, tho citent of labelling ovor & perfol of 3-5 Jays
wvas moctly confined to the glucose anl sucrosa froctions, and those fractlons
were alse poorly labelled, vhereas the 1obolling in the fnositol fractiom
wao meglizllle,

In later cases, vhera young pea pols were cexnposcl to en ctiosphere of
c#0.ina partinlly evocucted Thunberg tube for thrve doys anl vivre lactlic

acil was used for roncrating €40, sacvhat better resulia were obtained,
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but not ool encush to ba used a3 2 routine cetlod for tho 1:olotion of
cu-:lnosit:ol. Foeling perieis of o to three doys were wvnsatlcinctory,
since tho ucjor labellel coupononts eorvosponicl to sucroue end glucoze,
vith inositol a lecser couponent, Iive doys gave better yitll of Inositol,
From one five day erperiment in vhich 1,) wdllicurie of CMO;; was voel, &
total of 1.0 uicrocuris of purificl fuocaitol zctivity vas obtalnely at the
same tine the coilined glucose plus sucroue fractlon was aloo clutwel enl
gave 7.3 uicrocurics,

In later experinonis the procalure wes mollificd to obhtain mainlizu
axount of labelling 4n the &nocitol fractfon rather than fa the glucose
axl gsucrose fractiona, In this wolillel procelure 17 to 1l-layeoll plants
were uselj theoy were exposed to an atiwaphera of c“o:, in e vocuun Jessie
cator for a periol of 1) doya. Im a typical case 1,0 willicurie of €0
was usel to focd 1) plants and yiclled 07,0 wierocuries of purlilitcl
inositol, liot only does this reprosent a grezt {oproverent {m yicll,
but also tlw ease of purification of the inonitol vos sreatly incwreased,
In all tic cases vhere the young pea seallings were used, total Lacore
poration of c“om {nto other super fractions wna leoss thon onoethirl of
tha incorporation f{nte {nocitol,

From the e:poriucnts deseribod above &t epmecred that the eut proe
celure for the Lsolation of C¥-tansitol conzisted ia focling ol C“O,n,
to 1?7 to 1C~day=oll plonta for & periol of 10 days in & vecuvea dessicator,
Tals bocare tha stanlarl precolure anl wes ucel for the prepaveiion of

C“dnociml vhonover neoloeld,

] ’

Tho C“-izmi:ol wvas iselatcd and purified from the L0 ethanol

struct by peper chrovatorenphy ond Lts purification w3 follorel by meons

of ralioautorraie, & mudor of colvent sysious were usad for ellceting a
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gool seperction of inwzitol frou tha other sugor cosponenis prosont La tlv
&% ethanol ontract, Out of the €ive Iiffcrent solvent rys€ons trial, two
of thom, nacly nepropancls concedtrated gmeonium hylroiileg water (J:7%:1)
end pyriiines eryl olcohols weter (7:Ct), ncen to separnis tle corponents
very realily, but the latter solvent was used mout often {u the propavacive
separctionz, It gave a better resolutfon of thw whole 207 ethanol eczract
and the spota werae wmore cocpact cal clecrer than thooe obtainci ia any of
the other solvents used,

3 .. . . )
(B) Fecifng evnecienta wiih pameinecirgl-li=f ge

Various osttewpis were uale to efuly tlo Incorporation of c¥-1n0sttol
in the developing pea pola, These studies goave 8 clear iniicstion that
the bost vay to fcol cMetnositol to tia waturing pea pois anl stuly its
{ncorporation censisted fa injecting tho C etnocitol solution lato the
interior space of tlw pods by mouns of a vicronyringe,

Variation of o maln rethols was tested for elloctiveness, In the
first case, Vviwre maturlag pea pois were rocoveld Srom the plants aad
placed in bealeors centaining tle inocitol solution, very poor incorporae
tiou resulted, This type of feoling, both 4n evacuated desilccator anl
in tho opon air, resulted in funus gro:th on the pols $a lens thua threa
days and megligible incorporation of labcl fute the pols,

In ona cage the pois were sllxwed to grow for six duys £a bonlers
containing a C“-tnozsiml solutlon, /fier six days the pols were shoing
{nfection by rold ond were sacxilicel., Iacovporatiom in cach pel was
found to be lesa thon onc-liclf of one por ceat of the alled counts, (2.0 x
15* counts por wmimute of inositol),

This type of fooling was sbanloned due to low Lacorporatlon and

repcated contauinatiom of the pols by wolds or fungus grovthe,
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In the sccond typa of fecliug enpovil.ents, cetaouitol waz {njocted
into the interlor spaco of the pois and tho pols were left ottached to the
plants ia oricr that they wisht contimue to develop nnturally., lold or
funus grovth was not observel fn comwetion vith this type of fecding
and this encblel the stuly of dncorporatlen of lalkl at varlous tiie Lo«
torvals et lcast up to sixtecm days, without wajor couplicatlons,

In & typical case wiwore four lwature pols of about 3 em longth
were injccted wizh a total of 3.5 x 10® counts por uwisute, & ceven day
incorporation otuly shownd @ 37, lacorporation of the fnjccted inmocitol
in sous non-slcolwieestractuble fora fn the pols, #lao, about & of the
incorporatad c*etnositol could be locateld in the bariuam puytate fractiom
a3 shom in Tobla I, These rooults were cacouraging anl it ves anticie
pated that sufflcicnt incorporctiem for procursor stuldics coull be obzainnl
by feeling hizher levels of € %-taositol,

Later stulles of Llacorporation of c** froam tnonttol iate phytie acil
froctions with incrocsing time inlicated that cbout 25=375 of the incove
povated inooitol could actually be locateld in the berium phytete fractlon
after & cosilonm focling period of 10 doys. lzo, labelled esvbon ree
coverdes in the pliytic acid fractioa were very lou beticen two te four
days anl in fact tlere vas no lacorporatlen st all into phytic acil within
the firvst twenty-Lour hours afice feollan cm-im:sitol. Ticae percentaso
{ncorporction velucs wera caleulated on the bacis of the total counto
reecovered from the pod houogonates anl not en tiw bacsis of tho tetal counts
fol as CM=1n0aicol,

Bascd on those eboorvations, further cticupts wovae wala to locate
the label dia cocponeants other than the Barium plhytote fraction, For this

purpose, the pol hoavorenates were extroctel wich 830 ethanol to get a
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suzar fraction, (Fisure VII) The resilue was further entractel witch
ethylene dichlorlla which gave a8 erwiz 1131l fraction,

The &7 ethonol extract (FPizure VII) when cpotted on chroudto viis
inlicatel the presence of six Jillorent covponenta, mauelys dns:sltel,
glucose, sucrose, mylose, glycarol and am orpanle phosphate ester, 11
of these six cocponenta hol dncorpovated lalzl, with conslicrcble lalclle
ing in tie or;cnic phosphte estor and the {nocitol, Tho laobelling of
the rect of tla sugars and tiw glyeerol was less simificaat anl the
variations were very slight for as long o3 the stulles were esrricl out,
Troleal rosules of Euporinent VI shodng the distribution of octivity
fn theoe ecovponenta ere peesonied in Iizura VIII,

Tho results falicata a hish facorpovaiions of lubel n the oxpanle
phocphate ecter, Tl 1lcatity of tluls oxr;onlc phocphate ester &5 still
not knom, despita various attomptss Hxrever, sowo of tho products of
hylroly:=i3 of this eacpouni have boon Liencillcld by poper chrouatosraphy.
Tha hylrolycils wus earricd out fn gy lLiylrochloric acil for 3 hours at
1%°C and the hylrolysate sharod the prosence glucose, faositol enl due
organie phoophata,

Tie ethylene dicldorlle eutract contalaln: the 11pils shwied vopll
and cxtencive dncorporation of c“oizxouiml, vhich 4s probadly due to tho
{ncorporation of c¥einositol inco the phosphoronolnocitile, cinca thia
1a the ouly dnouiillo revorted L peas (47). Tuls 43 clearly shoum 4n
Fizure VII, The Lncorporction of lobcl iunte the 11pid fractica (chom
{n Ficure VII) w3 founl to be very vapll Luxweliately alter injcction of
Laocltol, vith 8 later lovering da lovel and concouditunt vise in the

incorporation of lebel into the phytic acll fraction,
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'n sell hplrolynils of tle 1inil feaction was csrvied out ia an
atkerpt to deterning the labelled conpoacat fn the fnocitllo,

Tho 11pid hylrolysate om clrostograpiy chovel the presence of
inositol anl glycerol, but only tha fansitol of tha hyirolysutae appioyed
to bta lalellcl, Thils was deterzdacd from thws rosulis oltalnal on runnlag
8 paper clhromatosran thxough & speclal paperestrlp counter,

Later fcc::;in;; cxporinents wore run on & couparative btocls da erder
to otuly the C -i.nmtol fncorporition with ducreasing tiue,

- Ia Dxperdnents T and I, the resulls of vhlch are preccented 4a Tadtle
IIX, tha fcc.ling perilold voric? from & week te ten Jayo,

Tha pesulis ghov that eeven oy fociing peviod ta Cioperiicat T nove
a coasllicralla Lacrease of lobel 4n the M4l fractlon, ulcre &3 tla
{ncorporatica of 1latel into the plytic froction 43 quite lov,.

Tha fncrease of the ferliing tive to 13 doys In Buperdicnt II, gove
histor yiclls of lacorporated lobel fa phytle scil, wherzas the labelling
in the 1ipil Lreetdon Joclinod, Tiere 43 furthor aa Lucccase of label
in the 50} echanol extract, which could posailly be due to the breollom
of tha phosphoinocitilo proseut i{a tha 1lpll aitract or of soue oticr
inositol dJderivarie,

In Exporinents YIX to VIX, whore pols were fol a totzl of .2 x 15°
counts per mim:te anl sacrificed et 15 mimtes, 4% houes, &, 8, anl 12
doy {ntervels, 8 siealy fncreasa im the fncovpovation of lalcl inte thae
phytic ceid was ebsorved, starting with zove Incorporation aftar 19
wiates enl increasing to & maniram of 13,2 of the totsl fncorporation
after 12 days, The rosults ave prosented fn Tolle TV,

The recovery of tha total label 4o tho houogenates is glco Jecreascd

vith dncrcasing tioe, vhiich may bo a result of tin tronclocation of the
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fed ¢M-taositol to otlor parts eof tha plaat » O may wepresimt losses
due to motalolic exidutlons to CO~ enl watar.

Tha rosults of Euperlacnts VIIX and I are shovn fn Tolle V., Thoog
experdmenss weva porformed to ctuly the elfect of dark periols ca the
{ncorporation patzern, Ia both cuzes the pols were fal the sove evounts

~o1 x 1fcounta per mimuic) of c*etuouizol of spellic ectivity 2.0 %
15° comnta per mim:to per wfllizole,

In Erpordoeunt IX the pols were grovm unler constant lisht conliitiom
vherecs in Diperluent VIIT the 1i:Lhe cupply vos diccontiwed ot night for
ebout (=T toura. The rosults onco enaln falicate a stcaly increasa of
facorporation ol label fnto plytie acild fractdous da both ¢ie erpeviucnts,
althouzh tiw total recoveries ere lowwer fa Eoperloont VIIX tiwa ia Expord
ueat Ti,

Thore 45 oo dndtizl raplld dncorporation of cWeinosizol dnio the
11pid fractiong afier 74 hovrs the lubel stewr:y to disappear rapllily wniil
tha fourth day, after vhlceh the decrecsoe of 1atel L9 elor, Iurthor 4t i3
elco clecr from T ble V that the incorporzsion of cm-ino:;ltol izto phytlc
aedd da Experiient VIIT 49 greater for the total period than ia Buparimont
Il in tevus of tota! counts por wimete,

T™ha result of {acorporction of cm-tmai:ol i{ato vorious fractions
off Trperivcnt VIII are shom dn flzure T,

The docreascd lacorporation of cMeiinositol iuto piyile acil unler
covlitions of contlnuous 14:Ue could be eiplaine? en tle grounls thot the
pea pols ara synthesitdng fnosisol gul this gynthosis of inositol will be
couporatively mich creater da the presens of contimeovs 1izht, This woull
moan that the injected Clefuositol, thoush facorpocated 1n the phytic

acid, 13 in coupeticion with the inocitol formed in the pols, vhich accounts
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for the lesser incorporctionm of Cm-imoicol unlcr continuoua lif,tzt cone
ditions,

2130, tho lov total rcecoverics of 1lobel fa Exporvisent VIIT mey be Jue
to the fact that during the dark perisd, whon photosyuthesiselinied encroy
proluction ccases, tha plant gysateus are metuboliuing enlegenous watevials
&nd oue such available casmound s tie fnjectud CWeluwitol, Since 4t
43 knom that inositol 43 comverted to glucosg, xyle:a anl sucrose etc,,
this could provile a route for its eventunl doctruction, Tramslocation
{nro other parta of the plant ey &lso be increased during dark pacviois,
Tils poseidbility was not fuvestiscied duriag this wosk,

A portion of the corboa of the fed fnositol 49 elso deposited fn the
ccll wails, vhich §8 inilcated by a constant fncresce of label in the
final resilues with fncreacing tioe periols,

flong vith the constant increase of Cceinostzol incorporation into
phytie acil, tha supernataut solution left rewcining after bordum precisie
totion of phytic ecid also shoxed increcse in lubelliag up to a period of
four days anl tliem stovted to Jecrcase, It 43 possible thot this label
loct from the supernontant fraction betieen four and eight days appears
in the barium phytate et el ht Jays, since the results iniiccte & great
{ncrease in the incorporated label 4a the bariwm ghytote in golng from
four to eight daya, Rooults eppear {m Fijure X, Bowever, the decroage
of labelliang {n the 1ipil fraction cca elso eccount for such sn {ncroase
ia the barfum phytate froctioa cal this i ht well be true in Liperlacut
I, vhove the drop ia tlo labelling of 14pid fractions 43 consilerabla
ia going from four to eipht days. In thils case, hewver, all of the do=
crease camwot be accounted for {a the barium puytate Lfvuctfon., &4 sinlliar

conclusion cannot be dravam iu Eiperfoeat VIII, wvitwere loss of label from
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1ipdd frocitiom in golng frou four to i ht .loys 13 eavontially me;lizible
cxypared to tho lous from the barlu supeenceant fraction onld glve carparel
to tiw fucrcase fa the dariua phytate. I Lo poscilie thai tlhe couponents
of both tha 1{p4d fractioa enl tix barium supcraatant fraciloa concribule
to the barica plytace labellding.

Prou these obuevvetlions the follxiing conclusions caa bo drvage
I) Thas tho fnjocted cM-tnsatzol appeavs In the barlua phytata fraction
only alfter 2% bours and further theai this incorpovailon lacraases wizh
tine,
) T lobelling of tho 11pld Zeaciion reaches a wirnlan &2 il cal of
the f£irst 24 bours and thoa stur:s to decrae vith coasllovebla loss of
laobellling being obnervad betieen oz to Iour dayo,
3) Clow and coastant facorpocaiion of M einocitol 1a tiw bsriva supere
matant fraction up to four days, fulloved by 2 asullea loss of lsbal from
four to elght days aunl thea a gradusl doewcase.

%) Tue socoversd lobel ia the 037 eilienol fractioa docrasscs vish tloe,
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Tia rogults of theze stulles ave conclstent vizh any oo of the

follexring poscdile putirmys for the blonyuibesis of phytie aclds

b)

¢)

clucone,
eucars (ivlosa, )
eic, phocplate
copoind X
;l'\ inccicol
1 plaaiphnte ~
Lwcitol —— phioopho= Laositol _splytic
; frncitide \ - polyphonplutd acll
molyptonshioe /
faccitlle
clucoue,
sueers (xylose, )
eI, : Lo lnel

/ paosplaita \

{aozitol —— phosphinte fnoaleol 5 plytie

copornd polyplwsphnie ecid
\mzzgm.:':‘d X /
hos hoe yvshoosphate
puosy poly ot
) BHA R
p’imcpho-. wyloge, glyecrol
1ipil etc,

inositel ? clucooe -—<-_—_____.-'"“ glyccrulleliple ——dnocitol _ spintic
2,r=ipM0aphate totrae ecil
plwaplate
phonplat sucrose
compound *
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Botwesa tha fizst tww pasircys, It 45 oot yot poculbla Co waue even
& toulacdwve chokcs. Futhuwoy (¢), howveves, sewnms loas $ilwly thaa eltle
(2) o2 {B)s Tizut, focwrposation of €Y 1alal 1aio variovs sugacs 18
velatlvely sanll coupured Lo othteT cocpounis, eopmeclally in viow ol the
geaaay dasnease 4n lasorpovsiion date plytle acld. fecoadily, siuco Lz
way Lo enpucted tiwh glocosa will ba Lulll radher soplily Lato the colle
wall soctlituents, &S glucose wise aa actlve Llatorvasdiste &a phytlic acil
formation, 1f shoull profuce @ welatlvily wopid labolllng ia the resllue
aterial alier excraction, Sfctually, thia swierial bocouwes labullcl oaly
very alosly (cee Toblos 2T, IV @l V).

Whethar one o the ecsher of tho puths shawy, or soue coubilunilon of
thany, ropooseals e correct senuoues of peactloas La focusition of phytile
6cfl will hive o owallr fwiluy enaudaction of the structurcs ad volos

.
5e

of tha "horphnte copomd K, tha phospholassitddes, aal tho varlous

copxrn.s pausant Lo the "beriuva cuporania .
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