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Ttesearch work having s iis ultitnate goal the prepuaration of a palatable
syrup from Lhe tuber of Lhe Jerusalem avtichoke (fHoliontios tuhrerasus) has
been in progress at the University of Mliwois for severa] yeurs, Mowever, in
rhe preparation of gueh a syvup two problems ave of considerahie importance:
(1) the conversion of the poelrsaccharides conlained in wrticholkes {inulin anid
various levaling) into shwple sugsrs, and (7) the retuoval ol underiable non-
sugar maierial which also oceurs in the tuber. .

Since certuin ditdicabics are inherend in all of the conventional mathods
ol solving these twu prebloms, the pos#ibility wug invesiigated of accompiishe-
ing by one process both Lhe acidificution of Lhe diffusion-haitery oxlract oh-
tained from. ditichokes, which acidifieation is necassary to eifect convergion
ol ihe polysaccharides to sitiple su ars, uud the remeval of at leas: part of
the not-sugsy maleriul in il This process is buged om the mHignomenon of
electrodialysis, which may be defined ng the migration through diaphrasms
sl juns under Lhe influenve of an electrical potantial,

The oxtract conlaining, in widition te the polysaccharides, sueh salis
as naturally oceur ip the arlichioke tuber, was treated i1 an elecirodialylic
apparabis fitfed wilth guch diaphragms that an excess of the cationg in e
salts epcuped.  As a rosult an apprecisbis amount of water was ionized, the
OF- fens also pugrating Lo the anode 1o enqualize the positive charses carried
te the cathode, and the H' fon concentralion of tho extract wos increased.
AL the same time & considerable pereantage of the colleoidal material in the
extract wuas discharged and coupelsied.  Thorelore the procedure aceom-
piished botk the acidification of the exlraet angd the removal nf much of the
inovganic salts aud the ovganie eollicdel materisl in it

A series of investigations was carried out in which the independent
variables. viz rate of flow of extraet through the provess, current density,
coneentiation of solid material in the exiracts, and the nalure of ihe dig-
phvagis, were varied and Lheir sifoct on the dependent. variables wag noted,
viz, LECT produced in the extract. colluidal mate:ial coagulated, amd cost
of Lhe nrocess.

The resulis oblaired may be summmarvized in o Tew sencralizatinng

(1)  The ftnal pH of (he extract depends clisfly upon the per cenl of
vitticns o of total ash removed from if.

{2} Inecreasing cither the rate of flow of the oxiract, or ity concerntra-
tion, or both, while other variubles are held constant decreases the i)
produauacid.

(8} Inerewsing the currvent density while other variablos are held con-
stantl increases the THYj ehtained.

(£}  The curvent density is directly proportional to the rate of llow of
Lhe solution if other variables are held constant.

(3) If the [IT*} to be pooduced in Lhe extracl remaing constant and the
rate of flow of the oxiruct iz incrensed its concentralion pitgh be decreased
or the curreni density increazed, or both.
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f6)  Ahout 40 per cont of colloidal matorial iz coagulated during the
production of an extract with pH of L2, that required for eonversion of the
polysaecharides under the conditions of our work.

(7Y Ar 2 cents per Eilowatt hour fthe cosi of current io produce this
pH iz .04 vo (.1 cent per pound of fnizshed syrun

(8} With lesg permesble diaphragms i Lhe apparatus the final pH is
only glightly higher thall with more permeable oues.
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